OTIC  FILE  COPY 


i 


i 


MIA  1 1'i  1 


A 


Cj  ^ 


DEPARTMENT  OF  THE 

AIR  FORCE 


(D 

raXR-DS-aS-l 


SUPPORTING  DATA  FOR  FISCAL  YEAR  1923 
CUDGET  ESTIMATES 


SUBMITTED  TO  CONGRESS  FEBRUARY  1982 


APPROVED  FOR  PUBLIC  RELEASE 
DISTRIBUTION  UfOie 


DESCRIPTIVE  SUMMARIES 


RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 


1 


82  05  04  078 

,  -  I 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTIC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


URITY  CLASSIFICATION  OF  THIS  PA'SEfUTun  Dmtm  Knffd) 


section  is  provided  for  major  weapon  systems. 


JeCURlTy  Cl  AlSinCATlOS  or  this  l»AOCr»T**«  oatm 


i 


\ 


DESCRIPTIVE  SUMMARIES  FOR  PROGRAM  ELEMENTS  OF 
THE  DEPARTMENT  OF  THE  AIR  FORCE  RESEARCH  AND  DEVELOPMENT  PROGRAM 

FY  1983 
FEBRUARY  1982 

INTRODUCTION  AND  EXPLANATION  OF  CONTENTS 


This  document  has  been  prepared  to  provide  information  on  the  United  States  Air  Force  (USAF)  Research,  Development, 
Test  and  F/aluatlon  (RDT&E)  Program  to  Congressional  Committees  during  the  Fiscal  Year  1983  hearings.  This  Information 
Is  in  addition  to  the  testl.nony  given  by  DoD  witnesses. 


A  Descriptive  Summary  Is  provided  for  each  program  element  within  the  USAF  FY  1983  RDTAE  Progri^m.  Also  included 
are  Descriptive  Summaries  of  projects  requiring  $5  million  or  more  within  an  element  In  FY  1983.  A  Test  and  Evaluation 
section  is  provided  for  major  weapon  systems. 


The  formats  and  contents  of  this  document  are  In  accordance  with  the  guidelines  and  requirements  of  the  Congres¬ 
sional  Committees  Insofar  as  possible.  The  RDT4E  funding  Information  contained  in  the  Descriptive  Summaries  is  consis¬ 
tent  with  data  contained  In  a  separate  document  entitled,  "Justification  of  Estimates  for  Fiscal  Year  1983  RDT&E,  AF, 
except  where  noted  on  the  Individual  Descriptive  Summaries. 


The  "RESOURCES"  portion  of  the  Descriptive  Summaries  includes.  In  addition  to  RDT&E  funds,  procurement  funds  and 
quantities,  Military  Construction  Appropriation  funds  on  specific  development  programs.  Operation  and  Maintenance 
Appropriation  funds  where  they  are  essential  to  the  development  effort  described,  and  where  appropriate.  Department  of 
Energy  (IX)E)  costs. 

Classified  pages  bear  the  appropriate  security  classification.  Classified  data  is  bracketed 


TECHNOLOGY  BASE 


ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 


61 10 IF  IN-HOUSE  LABORATORY  INDEPENDENT  RESEARCH .  1 


61102F  DEFENSE  RESEARCH  SCIENCES .  5 

2301  Physics .  H 

2303  Chemistry.... . 14 

2304  Mathematics . 17 

2305  Electronics . 20 

2306  Materials .  23 

2307  Mechanics .  26 

2308  Energy  Conversion . 29 

2309  Terrestrial  Sciences .  32 

2310  Atmospheric  Sciences .  35 

2311  Astronomy  and  Astrophysics .  38 

2312  Biological  and  Medical  Sciences .  41 

2313  Human  Resources . 44 

2314  University  Research  Instrumentation . 47 

62101F  GEOPHYSICS . 49 

06GL  Laboratory  Operations . 57 

7670  Optlcal/IR  Properties  of  the  Environment .  58 

62102F  MATERIALS .  63 

06ML  Materials  Laboratory  Ope-ations .  67 

2418  Metallic  Structural  Materials .  68 

6 2 20 1 F  AEROSPACE  FLIGHT  DYNAMICS . 70 

06FF  Flight^  Dynamics  Laboratory  Operations . .  7  5 

2401  Structures  and  Dynamics .  76 

2402  Vehicle  Equipment..  . .  78 

2403  Flight  Control . 81 

2404  Aeromechanics .  84 

62202F  AEROSPACE  BIOTECHNOLOGY . 87 

^6MD  Aerospace  Medical  Division  Laboratory  Operations.. .  93 


11 


4 


TECHNOLOGY  BASE 


ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 


62203F  AEROSPACE  PROPULSION .  95 

06PP  Aero  Propulsion  Laboratory  Operations .  99 

3012  Ramjet  Technology . 100 

3048  Fuel,  Lubrication  and  Fire  Protection .  102 

3066  Turbine  Engine  Technology . . .  104 

3145  Aerospace  Power  Technology .  106 

62204F  AEROSPACE  AVIONICS . 108 

06AA  Air  Force  Avionics  Laboratory  Operations .  119 

2002  Microwave  Technology .  121 

62205F  TRAINING  AND  SIMULATION  TECHNOLOGY . 124 

06HT  Laboratory  Support... .  131 

1192  Advanced  Simulator  for  Pilot  Training .  132 

623021'  ROCKET  PROPULSION .  134 

06RL  Laboratory  Operations . 137 

3058  Space  Propulsion  Technology .  138 

3148  Air  Launched  Missile  Propulsion .  140 

62601F  ADVANCED  WEAPONS .  142 

06Vn^  Air  Force  Weapons  Laboratory  Operations .  147 

3326  Laser  Applications .  148 

8809  Nuclear  Vulnerability  &  Hardening  Technology .  151 

6 2 60 2 F  CONVENTICNAL  MUNITIONS .  154 

06AL  Air  Force  Armament  Laboratory  Operations .  164 

2068  Guided  Weapon  Technology  and  Simulation . 165 

2502  Munitions  Dispensers  &  Component  Technology .  168 

62702F  COMMAND,  CONTROL  A  COMMUNICATIONS .  171 

06RA  Laboratory  Operctions . 177 

2338  Assurance  Techniques  for  F.lectronics . 179 

4506  Surveillance  Technology .  182 

4519  Communications  and  Control  Technology . 185 

4594  Intelligence  Technology . 188 

4600  Electromagnetic  Radiation,  Devices  and  Components . 191 

5581  Information  Sciences  Technology .  194 


ill 


TECHNOLOGY  BASE 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

62703F  PERSONNEL  UTILIZATION  TECHNOLOGY .  197 

ADVAI^CED  TECHNOLOGY  DEVELOPMENT 

63103F  ADVANCED  AIRBORNE  RADAR .  203 

63202F  AIRCRAFT  PROPULSION  SUBSYSTEMS  INTEGRATION  (APSI) .  206 

63203F  ADVANCED  AVIONICS  FOR  AIRCRAFT .  212 

69DF  Advanced  Weapon  Delivery.." .  216 

6 3 20 5 F  FLIGHT  VEHICLE  TECHNOLOGY .  218 

2506  Control  of  Flight .  221 

6:t238F  RECONNAISSANCE  SENSORS/PROCESSING  TECHNOLOGY .  223 

63;.11F  AEROSPACE  STRUCTURES  AND  MATERIALS .  226 

69CW  Advanced  Composites .  230 

486U  Advanced  Metallic  Structures . 232 

2100  Laser  Hardened  Materials .  234 

632 15F  AVIATION  TURBINE  FUEL  TECHNOLOGY .  236 

63216F  ADVANCED  TURBINE  ENGINE  GAS  GENERATOR  (AT£(;G) .  239 

6322 6F  POD  COMMON  PROGRAMMING  LANGUAGE  (ADA) .  243 

63227F  _^_yANCED  SIMULATOR  TECHNOLOGY .  246 

2363  Advanced'  Visual  Technology  System . 251 

6323 IF  CR_FW  SYSTEMS  TECHNOLOGY .  253 

3 2 4 5 F  ADVANCED  FIGHTER  TECHNOLOGY  INTEGRATION  (AFT!) .  256 

2061  Fighter  Attack  Technology . 260 

2568  Mission  Adaptive  Wing . 262 


iv 


ADVANCED  TECHHOLOGY  DEVELOPMENT 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

63250F  LINCOLN  LABORATORY .  264 

63253F  ADVANCED  SYSTEM  INTEGRATION  DEMONSTRATIONS . 267 

63259F  CARTOGRAPHIC  APPLICATIONS .  273 

63302F  ADVANCED  MISSILE  PROPULSION . 276 

63363F  HYPERVELOCITY  MISSILE  PROGRAM .  280 

63410F  SPACE  SYSTEMS  ENVIRONMENTAL  INTERACTIONS  TECHNOLOGY .  282 

63452F  VERY  HIGH  SPEED  INTEGRATED  CIRCUITS .  28f^ 

6360ir  CONVENTIONAL  WEAPONS  TECHNOLOGY .  290 

6708  Alr-to-Surface  Guided  Weapons  Technology .  297 

63603F  SPACE  LASER  PROGRAM .  301 

2848  System  Definition  and  System  Technologies .  305 

2649  Laser  Technologies  and  Target  Vulnerabilities .  307 

63605F  ADVANCED  RADIATION  TECHNOLOGY .  308 

&3723F  CIVIL  AND  ENVIRONMENTAL  ENGINEERING  TECHNOLOGY .  313 

63728F  ADVANCED  COMTUTER  TECHNOLOGY .  317 

6374 3F  ELECTRO-OPTICAL  WARFARE .  321 

431C  Electro-Optical  Warfare.. .  325 

637 50F  COUNTER-COUNTERMFASURES  (CCM)  ADVANCED  DSVELOPKEirr .  328 

637 5 IF  IKNOVATIOKS  IN  EDUCATION  AND  TRAINING .  333 

63789F  COMMAND.  CONTROL  AND  COMMUNICATIONS  ADVANCED  DEVF.LOPMENT .  338 

2314  Tactical  All  Surveillance . . .  341 


V 


IPI 


STRATEGIC  PROGR/iMS 


LEMENT  CODE 

PROJECT  NO. 

TITLE 

PAGE 

63258F 

COMMON  STRATEGIC  ROTARY  LAUNCHER . 

63311F 

ADVANCED  STRATEGIC  MISSILE  SYSTEMS . 

63319F 

ADVANCED  CRUISE  MISSILE  TECHNOLOGY  . . 

63A24F 

MISSILE  SURVEILLANCE  TECHNOLOGY . . 

6342 5F 

ADVANCED  WARNING  SYSTEM  . 

63426’? 

POST-ATTACK  RECONNAISSANCE . . 

63428F 

SPACE  SURVEILLANCE  TECHNOLOGY . 

2698 

System  Dcve  opment . . 

.  “Kkl 

63735F 

WWMCCS  ARCHITECTURE . . 

64226F 

B-IB . 

.  n7A 

&4233F 

TANKER,  TRANSPORT,  BOMBER,  TRAINING  SYSTEM . 

64 3 12 F 

64 36  IF 

AIR  LAUNCHED  CRUISE  MISSILE  (ALCM) . 

_ 

64406F 

SPACE  DEFENSE  SYSTEMS . 

.  412 

2134 

Mlnisture  Systems . 

.  ,  .  ,  4<  7 

2241 

Instrumented  Target.  Vehicle... . 

.  4?n 

64  7  liF 

SYSTEMS  SURVIVABILITY  (NUCLEAR  EFFECTS) . . . 

3763 

S/V  Assessmenc  of  Aerospace  Systems . 

.  432 

vl 


STRATEGIC  PROGRAMS 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 


11113F  B-52  SQUADRONS .  434 

2406  B-52  Offensive  Avionics  System  .  446 

2548  Nuclear  Hardness  Study/ Electromagnetic  Pulse .  451 

2570  Electronic  System  Test  Set  .  454 

2571  B-52  Aircraft  Modernization  Program . 457 

2601  B-52  Strategic  Radar . 460 

2633  B-52H  Cruise  Missile  Integration .  463 

2692  B-52  Autopilot .  465 

11142F  KC-135  SQUADRONS .  474 

2469  KC-135  Reenglnlng .  477 

11213F  MINUTEMAN  SQUADRONS .  480 

Command,  Control,  Communication  Integration .  485 

Guidance  Update .  487 

Program  Support . 488 

ini2F  POST  ATTACK  COMMAND  AND  CONTROL  SYSTEM  (E-4) .  489 

2211  E-4  Block  I . 493 

2212  E-4  Block  II .  497 

U3i6F  SAC  C0MMUNIC.4TI0NS .  504 

1136  SAC  Digital  Ne'twork-SACDIN .  505 

12310F  WWMCCS  ADP  -  NORAD/ADCOM . 510 


1231  IF  NORAD  COMBAT  OPERATIONS  CENTER/SPACE  DEFENSE  OPERATIONS  CENTER .  513 


12313F  BALLISTIC  MISSILE  TACTICAL  WARNINC/ASSESSMENT .  517 


1232 5F  JOINT  SURVEILLANCE  SYSTEM  (JSS) . .  519 


1241  IF  SURVEILLANCE  RAD^R  STATIONS /SITES . . .  522 


12412F  DEW  RADAR  STATIONS .  525 


vtl 


STRATEGIC  PROGRAMS 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

12417F  CONUS  OVER-THE-HORIZON  RADAR  SYSTEM .  529 

12423F  BALLISTIC  MISSILE  EARLY  WARNING  SYSTEM . 5'33 

12424F  SPACETRACK .  536 

12431F  DEFENSE  SUPPORT  PROGRAM .  540 

12432F  PAVE  PAWS  EXPANSION . 551 

12433F  INTEGRATED  OPERATIONAL  NUDETS  fECTION  SYSTEM  (lONDS) .  554 

12450F  SPACE  DEFENSE  OPERATIONS  (ANTISATELLITE) .  558 

33131F  MINIMUM  ESSENTIAL  EMERGENCY  COMMUNICATIONS  NETWORK  (MEECN).... .  561 

2832  VLF/LF  Improvements .  . . 563 

2834  Proliferated  Groundwave  Comaun  lea  t  ions  System . 566 

33152F  WWMCCS  INFORMATION  SYSTEM .  568 

3 360 1 F  AI R_  FORCE  SATELLITE  COMMUNICATIONS  (AFSATCOM)  SYSTEM .  571 

33603F  MILSTAR  SATCOM  SYSTEM .  580 

3 5 !  5 8F  data  SYSTEM .  583 

TACTICAL  PRC^RA^G 

6 3 2 2 8F  ^XT  GENERATION  TRAINER . . . 588 

6  3  2  3  OF  A^Vj^E^  TACT  I  CAL  FIGHTER . 595 

2472  Advanced  Tactical  Fighter .  599 

2878  Joint  Engine  Development .  60J 

6 3 2 3 9 F  ADVANCED  TACTICAL  AIR  RECONNAISSANCE  SYSTEM  (ATARS) .  603 

63244F  AIRCRAFT  NONNUCLEAR  SURVIVABILITY .  606 


viii 


TACTICAL  PROGRAMS 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

632A9F  NIGHT  ATTACK  PROGRAM .  610 

63313F  ADVANCED  MISSILE  SUBSYSTEM  DEMOSTRATION .  614 

63609F  ADVANCED  ATTACK  WEAPONS . 617 

63714F  POD  PHYSICAL  SECURITY  EQUIPMENT-EXTERIOR  (ADV  DEV) .  621 

637 18F  ELECTRONIC  WARFARE  TECHNOLOGY .  624 

691X  Electronic  Warfare  Technology .  628 

2432  Warning  &  Power  Management  Systems  Technology .  631 

63726F  FIBER  OPTICS  DEVELOPMENT .  633 

63727F  ADVANCED  COMMUNICATION  TECHNOLOGY .  637 

63742F  COMBAT  IDENTIFICATION  TECHNOLOGY .  642 

1177  Noncooperative  Identification  Techniques....- .  646 

2599  Cooperative  Identification  Technology . 649 

6374  5F  CHEMICAL  WARFARE  DEFENSE .  652 

6374 7F  PAVE  MOVER .  655 

64201F  AIRCRAFT  AVIONICS  EQUIPMENT  DEVELOPMENT .  660 

2519  Radar  Programmable  Signal  Procesiior .  663 

642 1 2F  AIRCRAFT  EQUIPMENT  DEVELOPMENT .  665 

6 4 2 18F  MODEL  DERIVATIVE  PROGRAM  (EMDP) . 669 

64220F  EW  COUNTER  RESPONSE .  673 

2066  EF-1  HA  Devefopment .  •  677 

2687  Operatlc.ial  Flight  Tiulner . . .  681 

64222F  W^EAR  WEAPON  ^UH^RjT .  688 

lx 


TACTICAL  PROGRAMS 


ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

64223F  ALTERNATE  FIGHTER  ENGINE . 691 

6A247F  MODULAR  AUTOMATIC  TEST  EQUIPMENT  (MATE) .  694 

64249F  NIGHT/PRECISION  ATTACK . 699 

64268F  AIRCRAFT  ENGINE  COMPONENT  IMPROVEMENT  PROGRAM  (CIP) . 704 

6431 4F  ADVANCED  MEDIUM  RANGE  AIR  TO  AIR  MISSILE  (AMRAAH) .  712 

643?1F  JOINT  TACTICAL  FUSION  PROGRAM .  723 

64362.’  GROUND  LAUNCHED  CRUISE  MISSILE . 728 

64601F  CHEMICAL/BIOLOGICAL  DEFENSE  EQUIPMENT .  736 

64602F  ARMAMENT/ORDNANCE  DEVELOPMENT .  740 

5613  Carriage  and  Release  Equipment .  745 

t':^^06F  CONVENTIONAL  STANDOFF  WEAPON . 746 

6i607F  WIDE  AREA  ANTIARMOR  MUNITIONS .  750 

2579  Antiarmor  Cluster  Munition . 755 

646l3F  close  AIR  SUIPORT  WEAPON  SYSTEMS . 760 

2551  Imaging  Infrared  (HR)  Maverick  .  765 

64612F  LOW  LEVEL  LASER  GUIDED  BOMB .  782 

6461 4F  MEDIUM  RANGE  AIR-TO- SURFACE  MISSILE . . .  786 

64616F  PAVE  MOVER  ENGAGEMENT  SYSTEM . . .  793 

2814  PAVE  MOVER  Radar /FI re  Control . . . 799 

2727  PAVE  MOVER  Interfaces . 803 

64706F  LIFE  SUPPORT  SYSTEM .  806 


X 


TACTICAL  PROGRAMS 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 


64708F  OTHER  OPERATIONAL  EQUIPMENT .  809 

2621  Rapid  Runway  Repair .  814 

2783  Ground  Power  Generator .  816 

64710F  RECONNAISSANCE  EQUlt^MENT . 817 


64715F  POD  PHYSICAL  SECURITV  EQUIPMENT-EXTERIOR  (ENG  DEV) .  823 


64724F  TACTICAL  cl  COUNTERMEASURES .  826 

2677  ^CM  Development .  831 

2726  Elecromagnetlc  Combat  Support .  333 

647 2  5F  COMBAT  IDENTIFICATION  SYSTEMS . . .  835 

2597  Noncooperative  Identification  Systems .  841 

64733F  SURFACE  DEFENSE  SUPPRESSION .  844 


64  737F  AIRBORNE  SELF  PROTECTION  JAMMER  (ASPJ) .  853 

2712  ASPJ  Common  Development . 857 

2715  ALQ-131/CPMS  Development/Integration. . . . 859 

2719  F-16/ASPJ  Development/Integration . 861 

64738F  PROTECTIVE  SYSTEMS .  863 

1627  Simulation,  Analyses  and  Evaluation .  867 

2683  Honopulse  Radar  Countermeasures .  869 

3829  Infrared  and  Optical  Countermeasure  * .  871 

5615  Strategic  Protective  Systems .  873 

5616  F/FB-111  Protective  Systems.  . .  875 

6510  Flight  Test  Simulators .  877 

64 7 3 9F  TACTICAL  PROTECTIVE  SYSTEMS . 879 

2272  Active  Countermeasures  Systems .  882 

2879  EW  Reprogramming  Update .  884 

5618  F-15  Protective  Systems .  886 

64 7 4 OF  COMPUTER  RESOURCES  MANAGEMENT  TECHNOLOGY  (APP  FOR  INFO  PROCESSING  TECH) .  888 


xi 


TACTICAL  PROGRAMS 


ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

64742F  PRECISION  LOCATION  STRIKE  SYSTEMS  (PLSS) . 894 

1190  Precision  Location  Strike  System  (PLSS) .  901 

647  50F  INTELLIGENCE  EQUIPMENT .  909 

1955  AF  Support  to  DoD  Indications  and  Warning..... .  916 

2631  Computer  Assisted  Mission  Planning  System  (CAMPS) .  918 

64753F  COMBAT  HELICOPTER  MODERNIZATION . 920 

64754F  JOINT  TACTICAL  INFORMATION  DISTRIBUTION  SYSTEM  (JfIDS) . 926 

64756F  SIDE  LOOKING  AIRBORNE  RADAR  (SLAR) .  934 

2037  Side  Looking  Airborne  Radar  Sensor .  933 

2451  SLAR  Exploitation .  940 

64779F  JOINT  INTEROPERABILITY  OF  TACTICAL  COMMAND  AND  CONTROL  SYSTEMS  (JINTACCS) . . .  950 

27129F  F-111  SQUADRONS . 9'>3 

27i30F  F-i5  SQUADRONS . 958 

0131  F-15  A-D . .  960 

2858  F'-15  Derivative .  965 

27131F  A- 10  SQUADRONS . . .  975 

27133F  F-i6  SQUADRONS .  984 

2671  F-16  A-D . .  986 

2835  F-16  Derivative . 992 

27136F  F-4G  WILD  WEASEL  SQUADRONS .  1001 

27  162F  TACTICAL  AIR-TO-GROUND  MISSILES .  1005 

27247F  AIR  FORCE  TENCAP .  1015 

2 7 4 1 1 F  OVERSEAS  AIR  WEAPONS  CONTROL  SYSTEMS .  1017 

x1 1 


TACTICAL  PhuGRAMS 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

27412F  TACTICAL  AIR  CONTROL  SYSTEM  (TACS) . 1019 

27A17F  TACTICAL  AIRBORNE  COMMAND  AND  CONTROL  SYSTEM . 1022 

27423F  ADVANCED  COMMUNICATIONS  SYSTEMS  .  1035 

2277  SEEK  TALK .  1040 

2743 IF  TACTICAL  AIR  INTELLIGENCE  SYSTEM  (TAIS)  ACTIVITIES .  1048 

2394  Operational  Application  of  Special  Intelligence  Systems . 1057 

28008F  OPERATIONAL  UTILITY  EVALUATION  (OUE)  OF  AMRAAM .  1068 

28010F  JOINT  TACTICAL  COMMUNICATIONS  (TRI-TAC) .  1071 

2260  Communications  Nodal  Control  Element .  1075 

2804  Communications  System  Control  Element .  1077 

2852  C^  Upgrades .  1079 

35887F  ELECTROMAGNETIC  COMBAT  INTELLIGENCE  SUPPORT .  1084 

41115F  C~130  AIRLIFT  SQUADRONS .  1087 

41118F  C-141  SQUADRONS .  1091 

41119F  C-5  SQUADRONS . . .  1094 

410A  C-5A  Wing  Modification  Program .  1095 

4131AF  EUROPEAN  DISTRIBUTION  SYSTEM  (OPERATIONAL  SUPPORT  AIRLIFT) .  1101 

INTELLIGENCE  AND  COMMUNICATIONS 

6  34 31 F  ADVANCED  SPACE  COMMUNICATIONS .  1103 

1227  Terminal  Segeraent  Technology .  1107 

2028  Space  Segment  Technology .  1110 

2029  Systems  Analyses/Demonstration .  1113 

64  77HF  NAVSTAR  GLOBAL  POSITIONING  SYSTEM .  1115 


xiii 


INTELLIGE^JCE  AND  COMMUNICATIONS 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

31324F  FOREST  GREEN . 1123 

31357F  INTEGRATED  OPERATIONAL  NUDETS  DETECTION  SYSTEM  (lONDS) .  1134 

33110F  DEFENSE  SATELLITE  COMMUNICATIONS  SYSTEM .  1138 

33126F  LONG  HAUL  COMMUNICATIONS  -  DCS .  1151 

33144F  ELECTROMAGNETIC  COMPATIBILITY  ANALYSIS  CENTER  (ECAC) .  1157 

33401F  COMMUNICATIONS  SECURITY  (COMSEC) . 1161 

3  5 1 14 F  TRAFFIC  CONTROL  AND  LANDING  SYSTEMS  (TRACALS) .  1164 

INTELLIGENCE  AND  COMMUNICATIONS 

63248F  CONCEPT  DEVELOPMENT .  1169 

6 3 40 IF  SPACE  VEHICLE  SUBSYSTEMS .  1171 

63402F  SPACE  TEST  PROGRAM .  1175 

2617  Spacecraft  Missions . 1181 

2619  Shuttle  Experiment  Support  Equipment . * . . .  1183 

2620  Shuttle  Sortie  Missions .  1185 

63406F  ADVANCED  MILITARY  SPACEFLIGHT  CAPABILITY .  1187 

63438F  SATELLITE  SYSTEMS  SURVIVABILITY .  1190 

2613  Ground  Stat ion/Link.  Survivability . 1195 

6 3 70 7 F  'MUmR  DEVELOPMENT) .  1197 

6 4 2 1 1 F  ADyANCED  AERIAL  TARGET  DEVELOPMENT .  1201 

Firebolt .  1204 


469A 


DEFENSE-WIDE  MISSION  SUPPORT 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

64227F  FLIGHT  SIMULATOR  DEVELOPMENT . 1206 

64411F  POD  SPACE  SHUTTLE .  1209 

64707F  WEATHER  SYSTEMS  (ENGINEERING  DEVELOPMENT) . 1222 

64735F  RANGE  IMPROVEMENT . 1225 

2285  Threat  Systems . . .  1229 

6510  Flight  Test  Simulators. . 1231 

64747F  ELECTROMAGNETIC  RADIATION  (EMR)  TEST  FACILITIES .  1233 

64755F  IMPROVED  CAPABILITY  FOR  PTAE . 1236 

2870  Aeropropulsion  Systems  Test  Facility  (ASTF) .  1238 

2872  ARIA  Phased  Array  Telemetry  System  (APATS) . . . 1239 

2873  Integration  Facility  for  Avionics  Systems  Testing .  1241 

6 5 10 1 F  PROJECT  AIR  FORCE .  1244 

85304F  ACQUISITION  AND  COMMAND  SUPPORT  TELECOMMUNICATIONS  AND  GENERAL  SUPPORT .  1248 

65306F  RANCH  HAND  II  EPIDEMIOLOGICAL  STUDY .  1251 

65708F  AIRCRAFT  NAVIGATION  SYSTEM  VERIFICATION .  1254 

6 5 806 F  ACQUISITION  \ND  COMMAND  SUPPORT .  1257 

Hq,  Air  Force  Systems  Command  (AFSC)  Support  Activity .  1261 

Aeronautical  System  Division  (ASD) .  1263 

Electronic  Systems  Division  (ESD) .  1265 

Aerospace  Medical  Division  (AMD) . 1267 

Space  Division  (SD) .  1269 

Armament  Division  (AD).. .  1271 

Ballistic  Missile  Office  (BMO) .  1273 


XV 


DEFENSE-WIDE  MISSION  SUPPORT 

ELEMENT  CODE  PROJECT  NO.  TITLE  PAGE 

65807F  TEST  AND  EVALUATION  SUPPORT . 1275 

2109  Arnold  Engineering  Development  Center  (AEDC) .  1277 

2110  Western  Space  &  Missile  Center  (WSMC) .  128C 

2111  Armament  Division  (AD) .  1282 

2112  Air  Force  Flight  Test  Center  (AFFTC) . 1284 

2114  4950th  Test  Wing . 1286 

65808F  ADVANCED  SYSTEMS  ENGINEERING/PLANNING .  1288 

65872F  PRODUCTIVITY  IMPROVEMENT . 1291 

65890F  INSTALLATION  AUDIOVISUAL  SUPPORT .  1294 

65898F  MANAGEMENT  HEADQUARTERS  -  RESEARCH  AND  DEVELOPMENT .  1296 

35110F  SATELLITE  CONTROL  FACILITY . 1299 

35119F  SPACE  BOOSTERS .  1302 

3  51 3 OF  CONSOLIDATED  SPACE  OPERATIONS  CENTER .  1311 

35160F  DEFENSE  METEOROLOGICAL  SATELLITE  PROGRAM . 1314 

3  5 17  IF  SPACE  LAUNCH  SUPPORT. .  1321 

7801  IF  INDUSTRIAL  PREPAREDNESS  PROGRAM .  1325 

7 80 19F  UTAH  TESTING  AND  TRAINING  RANGE. .  1328 

78026F  PRODUCTIVITY,  RELIABILITY,  AVAILABILITY,  AND  MAINTAINABILITY  (PRAM) .  1331 

01004F  INTERNATIONAL  MILITARY  HEADQUARTERS  AND  AGENCIES .  13 J6 


xvi 


ELEMENT  CODE 
01004F 
11113F 
11142F 
11213F 
11312F 
11316F 
12310F 
12311F 
12313F 
12325F 
12A11F 
12412F 
12417F 
12423F 
12424F 
12431F 
12432F 
12433F 
12450F 
27129F 
27130F 


DESCRIPTIVE  SUMMARIES 

TITLE 

International  Military  Headquarters  and  Agencies . 

B-52  Squadrons . 

KC-135  Squadrons . . . 

Mlnuteiaan  Squadrons . . 

Post  Attack  Command  and  Control  System  (E-4) . 

SAC  Communications . . . 

WWMCCS  ADP  -  NORAD/ ADCOM . 

NORAD  Combat  Operations  Center . . . 

Ballistic  Missile  Tactical  Warning/Attack  Assessment  System 

Joint  Surveillance  System  (JSS) . 

Surveillance  Radar  Stations/Sites . 

DEW  Radar  Stations . 

CONUS  Over-The-Horizon  Radar  System.... . 

Ballistic  Missile  Early  Warning  System  (BMEWS) . 

Spacetrack . 

Defense  Support  Program . . . . 

Pave  Paws  Expansion . . 

Integrated  Operational  NUDETS  Oetev tlon  System  (I0ND3) . 

Space  Defense  Operations  (Antisatellite) . 

F-111  Squadrons . . . 

F-15  Squadrons . 


PAGE 

1336 

434 

474 

480 

489 

504 

510 

513 

517 

519 

522 

525 

529 

533 

536 

540 

551 

554 

558 

953 

953 


xvllL 


ELEMENT  CODE 


TITLE 


PhGE 


27131F 
27133F 
27136F 
27162F 
27247F 
27411F 
27412F 
27417F 
27423F 
27431F 
28008F 
28010F 
31324F 
31357F 
331 lOF 
33126F 
33131F 
33144F 
33152F 
33401F 


A-10  Squadrons .  975 

F-.16  Squadrons . 984 

F-4G  Wild  Weasel  Squadrons . . . . .  1001 

Tactical  Air-To-Ground  Missiles . . . . .  1005 

Air  Force  TENCAP . 1015 

Overseas  Air  Weapons  Control  Systems . . .  1017 

Tactical  Air  Control  System . . . . .  1019 

Tactical  Airborne  Command  and  Control  System .  1022 

Advanced  Communications  System .  1035 

Tactical  Air  Intelligence  System  Activities .  1043 

ANRAAM  Operational  Utility  Evaluation .  1068 

Joint  Tactical  Communications  Program  (TRI-TAC) .  1071 

Forest  Green . 1125 

Integrated  Operatlonc.1  NUDETS  Detection  System  (lONDS) .  1134 

Defense  Satellite  Communications  System .  1138 

Long-Haul  Communications  (DCS) . 1151 

Minimum  Essential  Emergency  Communication  Network .  561 

Electromagnetic  Compatibility  Analysis  Center . 1157 

WWMCCS  Information  System . 568 

Communications  Security  (COMSEC) .  116l 


xvlll 


ELEMENT  CODE  TITLE  PAGE 

33601F  Air  Force  Satellite  Communications  System .  571 

33603F  Military  Strategic/Tactical  and  Relay  System . 580 

35110F  Satellite  Control  Facility . 129*: 

35114F  Traffic  Control  and  Landing  System . 1164 

35119F  Space  Boosters . 1302 

35130F  Consolidated  Space  Operations  Center . 1311 

351S8F  Satellite  Data  System . 583 

35160F  Defense  Meteorological  Satellite  Program . . . 1314 

3517 IF  Space  Launch  Support.... . 1321 

35887F  Electromagnetic  Combat  Intelligence  Support... . 1084 

41115F  C-130  Airlift  Squadrons .  1087 

41118F  C-141  Airlift  Squadrons . 1091 

41119F  C-5  Airlift  Squadrons .  1094 

41314F  European  Distribution  System  (Operational  Support  Airlift) . 1101 

bllOlF  In-House  Laboratory  Independent  Research .  1 

61102F  Defense  Research  Scierxes . 5 

62101F  Geophysics . 49 

62102F  Materials . 63 

62201F  Aerospace  Flight  Dynamics .  70 

62202F  Aerospace  Biotechnology . 87 

62203F  Aerospace  Propulsion .  95 

xix 


ELEMENT  CODE 


TITLE 


PAGE 


62204F 

62205F 

62302F 

62601F 

62602F 

62702F 

62703F 

63103F 

63202F 

63203F 

63205F 

63208F 

63211F 

63215F 

63216F 

63226F 

63227F 

63228F 

63230F 

63231F 

63239F 


Aerospace  Avionics . 

Training  and  Simulation  Technology . 

Rocket  Propulsion . 

Advanced  Weapons . 

Conventional  Munitions . 

Command,  Control,  and  Communications . . 

Personnel  Utilization  Technology . 

Advanced  Airborne  Radar . . . . . . . 

Aircraft  Propulsion  Subsystems  Integration*. 

Advanced  Avionics  For  Aircraft . . . 

Flight  Vehicle  Technology . 

Reconnaissance  Sensors/Processing  Technology 

Aerospace  Structures  and  Materials . 

Aviation  Turbine  Fuel  Technology . 

Advanced  Turbine  Engine  Gas  Generator . 

DoD  Common  Programming  Language  (ADA) . 

Advanced  Simulator  Technology . 

Next  Generation  Trainer  A/C . 

Advanced  Tactical  Fighter  (ATF) . . 

Crew  System  Technology . . 

Advanced  Tactical  Air  Reconnaissance  System^. 


108 

124 

134 

142 

154 

171 

197 

203 

206 

212 

218 

223 

226 

236 

239 

243 

246 

588 

595 

253 

603 


ELE^iENT  CODE  TITLE  PAGE 

63244F  Aircraft  Non-Nuclear  Survivability .  606 

63245F  Advanced  Fighter  Technology  Integration .  256 

63248F  Concept  Development .  1169 

63249F  Night  Attack  Program .  610 

63250F  Lincoln  Laboratory . * .  264 

63253F  Advanced  System  Integration  Demonstrations  (PAVE  PILLAR) .  267 

63258F  Common  Strategic  Rotary  Launcher .  343 

63259F  Cartographic  Applications . 273 

63302F  Advanced  Missile  Propulsion .  276 

63311F  Advanced  Strategic  Missile  Systems .  345 

6331 3F  Advanced  Missile  Subsystem  Demostration .  614 

63319F  Advanced  Cruise  Missile  Technology .  349 

63363F  Hypervelocity  Missile  Program .  280 

63401F  Space  Vehicle  Subsystems .  1171 

63402F  Space  Test  Program . «... . «...  1175 

63406F  Advanced  Military  Spaceflight  Capability . 1187 

63410F  Space  Systems  Environmental  Interactions  Technology .  282 

63424F  Missile  Sutvelllance  Technology .  352 

6342 5F  Advanced  Warning  System . 356 

63426F  Post-Attack  Reconnaissance .  359 

xxi 


ELEMENT  CODE 


TITLE 


PAGE 


63428F 

63431F 

63438F 

63A52F 

63601F 

63603F 

63605F 

63609F 

63707F 

63714F 

63718F 

63723F 

63726F 

63727F 

63728F 

63735F 

63742F 

63743F 

6374 5F 


Space  Surveillance  Technology...., . . 

Advanced  Space  Communlc^jtions. . . . . 

Satellite  Systems  Survivability . 

Very  High  Speed  Integrated  Circuits  . 

Conventional  Weapons  Technology . 

Space  Laser  Program . 

Advanced  Radiation  Technology . . . 

Advanced  Attack  Weapons . 

Weather  Systems . 

DOD  Physical  Security  Equipment-Exterior  (Adv  Dev) 

Electronic  Warfare  Technology . 

Civil  and  Environmental  Engineering  Technology.... 

Fiber  Optics  Development . 

Advanced  Communications  Technology...., . 

Advanced  Computer  Technology . 

WWMCCS  Architecture . . . 

C(»ahat  Identification  Technology . 

Electro-Optical  Warfare.. . 

Chemical  Warfare  Defense . 


361 

1103 

1190 

285 

290 

301 

308 

617 

1197 

621 

624 

31 

633 

637 

317 

371 

642 

321 

652 


ELEMENT  CODE  TITLE  PAGE 

63747?  Pave  Mover . '55 

63730F  Counter-Countermeasures  (CCM)  Advanced  Development . . . 328 

63751F  Innovations  In  Education  and  Training . . . 333 

63789F  Command  Control  and  Communications  Advanced  Development .  338 

64201F  Aircraft  Arionlcs  Equipment  Development . 660 

64211F  Advanced  Aerial  Target  Development ....  . . 1201 

64212F  Aircraft  Equlpiiiaat  Development . 665 

64218F  Engine  Model  Derivative  Programs... . 669 

64220F  EW  Counter  Response . 673 

64222F  Nuclear  Weapon  Support .  688 

64223F  Alternate  Fighter  Engine..... . 691 

64226F  B-IB . 376 

64227F  Flight  Simulator  Development.. .  1206 

64233F  Tanker,  Transport,  Bora  ^r.  Training  System .  386 

64247F  Modular  Automatic  Test  Equipment  (MATE) . 694 

64249F  Kight^^Preclslon  Attack .  699 

6426BF  Aircraft  Engine  Component  Improvement  Program  (CIP' . 704 

64312F  M-X .  392 

64314F  Advanced  Medium  la^nge  Alr-to-Alr  Missile .  712 

64321F  Joint  Tactical  Fusion  Program . 723 


xxlil 


ELEMENT  CODE  TITLE  PAGE 

64361F  Air  Launched  Cruise  Missile  (ALCM) .  402 

64362F  Ground  Launched  Cruise  Missile  (GLCM) .  728 

64406F  Space  Defense  Systems . 412 

64411F  Space  Shuttle .  1209 

64601F  Chemical/Biological  Defense  Equipment .  736 

64602F  Armament/Ordnance  Development .  740 

64606r  Conventional  Standoff  Weapon .  746 

64607F  Wide  Area  Antiarmor  Munitions .  730 

64608F  Close  Air  Support  Weapon  Systems .  760 

6461 2F  Low  Level  Laser  Guided  Bomb .  782 

64614F  Medium  Range  Air-to-Surface  Missile  (MRASM) .  786 

64616F  Pave  Mover  Engagement  Svstem . 793 

6470bF  Life  Support  System .  806 

64707F  Weather  Systems  (Engineering  Development) . 1222 

64708F  Other  Operational  Equipment . 809 

64710F  Reconnaissance  Equipment . 817 

6471  IF  Systems  Survivability  (Nuclear  Effects) .  427 

64  715F  IX)D  Pliyslcal  Security  Equipment-Exterior  (Eng  Dev) .  823 

64724F  Tactical  C^  Countermeasures . 826 

xxiv 


ELEMENT  CODE  TITLE  PAGE 

64725F  Combat  Identification  Systems .  835 

64733F  Surface  Defense  Suppression .  844 

6473 5F  Range  Improvement .  . .  1225 

64737F  Airborne  Self-Protection  Jammer  (ASPJ) .  853 

64738F  Protective  Systems .  863 

64739F  Tactical  Protective  Systems .  879 

64740F  Computer  Resource  Management  Technology  (App  for  Info  Processing  Tech) .  888 

64742F  Precision  Location  Strike  System  (PLSS) . 894 

64747F  Electromagnetic  Radiation  (EMR)  Test  Facilities . 1233 

64750F  Intelligence  Equipment .  909 

64753F  Combat  Helicopter  Modernization .  920 

64754F  Joint  Tactical  Information  Distribution  System  (JTIDS) .  926 

64755F  Improved  Capability  for  DT6£ .  1236 

64756F  Side  Looking  Airborne  Rada"  (SLAR) .  934 

64778F  Navstar  Global  Positioning  System .  1115 

64779F  Joint  Interoperability  of  Tactical  Command  and  Control  Systems  (JINTACCS) .  950 

65101F  Project  Air  Force . 1244 

65304F  Acqulsltlon/Coramand  Support  Telecommunications  and  General  Support . 1248 

65306F  Ranch  Hand  II  Epidemiology  Study .  1251 

65708F  Aircraft  Navigation  System  Verification .  1254 


XXV 


ELEMENT  CODE 


TITLE 


PAGE 


65806F  Acquisition  and  Command  Support . . . 1257 

65807F  Test  and  Evaluation  Support .  1275 

65808F  Advanced  Systems  Engineering/Planning..... .  1288 

65872F  Productivity  Improvement . 1291 

65890F  Installation  Audiovisual  Support . 1294 

65898F  Management  headquarters  -  Research  and  Dev«»lopment .  129i5 

7801  IF  Industrial  Preparedness  Program .  1325 

78019F  Utah  Test  and  Training  Range .  1328 

78026F  Productivity,  Reliability,  Availability,  and  Maintainability  (PRAM) .  1331 


xxvl 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  ISIIOIF  Title:  In-House  Laboratory  Independent  Research 

DOD  Mission  Area:  Defense  Research,  #510  Budget  Activity:  Technology  Base,  #1 

(U)  RESOURCES  (PROJECT  LISTING)($  in  thousands): 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1934 
Estimate 

Additional 

To  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

10,177 

11,258 

13,124 

15,580 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  effort  is  spread  among  thirteen  research  and  development  labora¬ 
tories  and  provides  discretionary  funds  to  the  Laboratory  Directors  to  pursue  new  work  of  high  promise  or  importance. 
The  program  is  personally  reviewed  annually  by  the  Assistant  Secretary  for  Research,  Development  and  Logistics.  No 
higher  headquarters  approval  or  justification  is  required  prior  to  starting  the  work,  which  is  usually  a  one-time 
effort  to  initiate  activities  on  time-critical  ideas. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  To  provide  the  Laboratory  Directors  discretionary  funds  to  pursui  new  high-promise 
work  in  a  timely  manner. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

_ Estimate  Estimate  Estimate  To  Completion  Costs 


RDT&E  10,200 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


11,500 


13,600 


Continuing 


Not  Applicable 
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Program  Element:  #61101F  Title:  In-House  Laboratory  Independent  Research 

DOO  Mission  Area:  Defense  Research,  #510  Budget  Activity:  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  prograwi  provides  discretionary  authority  to  Laboratory  Directors  of  the 
Air  Force  Systems  Command  for  new  research  work  judged  to  be  of  high  promise  or  importance.  The  Air  Force  has  set  up  and 
administered  this  program  in  strict  compliance  with  the  intent  that  it  would  be  unencumbered  by  restrictive  reviews  and 
procedures  or  justifications  and  documentation  prior  to  beginning  work.  Laboratory  Directors  meet  annually  with  the 
Assistant  Secretary  of  the  Air  Force  for  Research,  Development  and  Logistics  to  account  for  their  research  projects. 

(U)  RELATED  ACTIVITIES:  Efforts  accomplished  through  this  program  are  of  significant  importance  and  are  an  integral  part 
of  the  total  work  being  done  in  the  Air  Force  Laboratories.  Usually  funds  are  used  to  start  or  expand  particularly 
promising  work  and  continue  for  one  year  or  until  the  work  is  transitioned  to  the  regular  program.  The  responsibility  for 
insuring  against  unwarranted  duplication  of  efforts  rests  with  the  Laboratory  Directors.  Similar  prograns  are  funded  by 
the  Army  and  Navy, 

(U)  WORK  PERFORMED  BY:  Numerous  small  and  moderate  size  contracts  are  placed  with  universities  and  industry  each  year, 
in  conjunction  with  directly  related  in-house  laboratory  efforts,  to  investigate  promising  new  areas  of  Research  and 
Exploratory  Development.  Directors  of  the  Air  Force  in-house  Laboratories  are  supported  by  and  participate  in  this 
program.  The  ten  major  contractors  were:  Southeastern  Center  for  Electronic  Engineering.  Inc...  Orlando  FL;  Raytheon 
Service  Co..  Burlington  MA;  University  of  California.  San  Diego  CA;  Systems  Research  Laboratories.  Inc..  Dayton  OH; 
Massachusetts  Institute  of  Technology.  Cambridge  MA;  Texas  A  i  M  University.  College  Station  TX;  Scientific  Technology 
Associates.  Inc..  Princeton  N^l;  Martin  Marieta  Corp.  Santa  Monica  CA;  Decision- Science  Applications.  Inc..  Arlington  VA. 
There  are  125  additional  contractors  doing  work  under  150  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1 .  { U )  FY  1981  and  Prior  Accompl Ishments: 

(1)  Direct  Driven  Spool  for  HydraiHic  Actuators:  The  requirement  for  hydraulic  actuators  has  become  more 
complex  with  the  advent  of  the  fly-by-wire  aircraft.  In  order  to  reverse  tnis  trend,  an  electrical  force-motor  was 
successfully  substituted  for  the  first  stage  hydraulic  control  loop.  If  this  new  actuator  had  been  available  for  use  on 
the  F-18  aircraft  we  could  have  (a)  saved  77  pounds  per  aircraft;  (b)  eliminated  14  solenoids.  20  wires.  10  failure 
sensors,  and  48  relays;  (c)  greatly  simplified  the  hydraulics;  (d)  substantially  reduced  hydraulic  system  heat  rejection 
thereby  eliminating  several  heat  exchanges;  and  (e)  realized  an  estimated  life  cycle  cost  saving  of  $13M  based  on  a  fleet 
size  of  800  aircraft. 

(2)  Multiple  Pulse  Ignition  System  for  Advanced  Air-Launched  Missiles:  The  application  of  pulse  motor 
technology  to  air-launched  missile  systems  introduced  the  need  for  an  arm/fire  device  to  mechanically  interrupt  the 
ignition  sequence  from  inadvertently  igniting  all  pulses.  The  design  and  analysis  of  a  remotely  actuated  arm/fire  device 
to  initiate  three  or  more  pulses  on  coiniiand  and  in  any  combination  was  completed.  The  component  development  and  tasking 
has  transitioned  into  exploratory  development  for  feasibility  demonstration. 

(3)  Concentric  Radial  Pulse  Motor  Demonstrati  on;  Prior  technology  efforts  were  focused  upon  the  development  of 
4  f|ndeffi  grain,  radial  pulse  motor  for  several  new  missile  syitejs  s^ch  as  advanced  medium  range  Air-to-Air  Missile 
(AJ^AAM).  InterLdboratory  Air-to-Air  Technology  (ILATT).  Advanced  Intercept  Auto  Air  Missile  (AIAAM).  Design  studies  for 
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Program  Element;  #61101F  Title:  In-House  Laboratory  Independent  Research 

DOO  Mission  Area:  Defense  Research.  #510  Budget  Activity:  Technology  Base,  #1 

the  first  two  systems  indicated  that  the  tandem  concept  lead  to  high  burn  rate  requirements  to  provide  the  desired  boost 
thrust  levels  with  low  burning  surface  area.  The  test  results  of  the  concentric  radial  pulse  motor  substantiated  low  burn 
rates,  lower  inert  weight  and  higher  performance  than  the  tandem  approach. 

(4)  Co-Pyrolyzed  Carbon-Carbon  Composites:  Developed  and  demonstrated  a  method  for  processing  co-pyrolyzed 
carbon-carbon  composites  with  superior  matrix/fiber  interfacial  bonding.  This  method  significantly  reduces  the  processing 
time  and  cost,  relative  to  conventional  carbon-carbons,  by  eliminating  at  least  three  impregnation/carbonization  and 
possible  graphitization  cycles.  These  composites  are  candiate  substrates  for  oxidation-resistant  materials  for 
air-breathing  and  gas  turbine  engine  uses. 

(5)  Inflight  Doppler  Bubble  Sensor  for  Warning  of  Bends  Risk:  Successfully  developed  a  method  to  detect 
intravascular  precardial  bubbles  which  can  be  used  in  an  inflight  system  to  warn  high  altitude  aircraft  pilots  of 
impending  bends.  This  method  will  be  used  at  the  USAF  School  of  Aerospace  Medicine  and  by  the  Strategic  Air  Command  in 
chamber  research  and  pilot  screening. 

(6)  Wideband  Interferometric  Spectrum  Analyzer:  A  new  approach  using  the  inherent  parallel  processing  nature  of 
acoustic-optic  spectrum  analysis  for  handling  multiple,  simultaneous  threat  signals  over  a  large  dynamic  range  was  defined 
and  evaluated.  This  new  approach  was  sufficiently  promising  that  it  has  been  transitioned  to  regular  laboratory  program 
for  hardware  development  and  experimentation. 

(7)  Guided  Projectile  Feasibility  Study  for  Aircraft  Application.  Determine  the  feasibility  for  developing 
small  caliber  guided  projectiles  which  can  be  fired  from  aircraft  gun  systems.  This  guidance  capability  results  from 
using  a  portion  of  the  projectile  ogive  nose  as  a  control  surface.  This  effort  has  transitioned  into  the  regular 
exploratory  development  program. 

(8)  Precise  Geodetic  Measurements  using  the  Global  Positioning  System  (GPS).  Developed  a  technique  that 
accurately  measures  the  distance  between  two  points  on  earth  using  signals  froc..  Global  Positioning  System  satellites  and 
small  man  portable  radio  receivers.  These  Miniature  Interferometric  Terminal  for  Earth  Surveying  are  transitioning  into 
exploratory  development  for  system  prototype  demonstration. 

(9)  Moisture  Protection  of  Optical  Fiber.  Developed  a  hermetic  coating  process  using  ion  deposition  of 
dielectric  and  metallic  materials  for  moisture  protection  of  optical  fibers.  Advantages  include  increased  lifetimes, 
smaller,  easily  deployable  fiber  and  reduced  electromagnetic  propagation  and  detectability. 

(10)  Advanced  Windblast  Restraint.  Completed  the  design  study  evaluation  of  the  two  windblast  protection  system 
concepts.  The  arm  protection  enclosure  that  is  deployed  from  the  crew  members  torso  harness  and  lap  belt  were  discarded 
because  of  high  speed  deploynent  problems.  The  net/epaulet  concept  performed  well  in  all  evaluation  categories. 

Consistent  high  scores  were  received  in  the  areas  of  biomedical  loading,  deployment,  windblast  and  torso  positioning, 
encumber ance  and  donning/doffing. 
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Program  Element:  #61101F  Title:  In-House  Laboratory  Independent  Research 

DOD  Mission  Area:  Defense  Research.  #510  Budget  Activity:  Technology  Base.  #1 

(11)  Target  Identification  Using  Target  Motion  Resolution.  Developed  an  advanced  signal  processing  technique 
that  results  in  images  which  have  higher  information  content  than  obtained  with  conventional  methods,  which  permits 
improved  target  identification  performance.  This  work  has  application  in  the  synthetic  aperture  radar  and  invarse 
synthetic  array  radar  sensors. 

2.  (U)  KY  1982  Program:  The  distribution  of  $11,258  million  was  approved  by  the  Assistant  Secretary  of  the  Air  Force 

for  Research,  Development  and  Logistics.  Participating  Laboratory  Directors  will  again  select  projects  of  high  promise  to 
be  supported. 

3*  (U)  FY  1983  Planned  Program:  The  program  will  continue  as  in  FY  1982.  Individual  tasks  will  be  determined  during 

discretion  of  the  Laboratory  Directors,  who  will  be  participating  in  this  program. 

4.  (U)  FY  1984  Planned  Program:  The  program  will  continue  with  individual  tasks  being  determined  during  the  year  at  the 
discretion  of  the  Laboratory  Directors,  who  will  be  participating  in  this  program. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources:  Not  applicable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Sunwery:  Not  Applicable 
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FY  1983RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63 102F  Title:  Defense  Research  Sciences 

DCX)  Mission  Areal  defense  Research,  #510  Budget  Activity;  tec^y>oiog7~Base.  #1 


(U)  RESOURCES  (PROJECT  LISTING)($  in  thousands): 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TCrrST  FOR  PROGRAM  ELEMENT 

TT^S' 

TS5;U50r 

Continuing 

►tot  Applicable 

2301 

Physics 

12,994 

14,657 

15,831 

16,996 

2303 

Chemistry 

11,926 

13,778 

18,065 

19,524 

2304 

Mathematics 

10,700 

12,604 

15,932 

17,258 

2305 

Electronics 

13,463 

16,142 

17,167 

18,472 

2306 

Materials 

16,346 

18,064 

19,916 

21,343 

2307 

Mechanics 

16,946 

20,552 

22,261 

23,941 

2308 

Energy  Conversion 

7,654 

9,304 

13,163 

14,308 

2309 

Terrestrial  Sciences 

2,259 

2,417 

2,647 

2,870 

2310 

Atmospheric  Sciences 

8,115 

8,888 

9,603 

10,270 

2311 

Astronomy  and  Astrophysics 

4,976 

5,264 

5,712 

6,128 

2312 

Biological  and  Medical  Sciences 

5,794 

8,092 

9,067 

9,876 

2313 

Hi.jman  Resources 

5,262 

6,237 

6,494 

7,062 

2314 

university  Research  Instrumentation 

0 

0 

10,000 

10,000 

(U)  BRIEF  pESCRIPTI0^4  OF  EL0<ENT  AND  MISSION  NEED:  This  program  element  is  dedicated  to  the  advancement  of  military 
aerospace  technology  through scientific  research. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  A  broad  base  of  scientific  research  will  be  carried  out  with  the  project  resources 
listed  above.  Increased  funding  for  fv  1933  ^  used  for  three  new  major  space  related  initiatives:  (1)  Space 

f^opulsion  and  Power  ($3.0  million,  Project  2308),  (2)  Spacecraft  Structures  and  Materials  ($3.0  million.  Project  2303), 
and  (5)  Spacecraft  Image  Processing  ($2.0  million.  Project  2304).  Details  or  these  initiatives  are  described  in  the 
section,  "FY  1963  Planned  Program",  which  follows  and  also  in  the  descriptive  summaries  of  the  projects  which  encompass 
them.  A  new  project  (2314)  will  begin  in  FY  1983  to  upgrade  and  modernize  research  eauipment  in  the  university  community 
($10.0  million).  All  programs  are  directed  toward  the  improvement  of  Air  Force  technology. 


(U)  COMPARISON  WITH  FY  19v82  DESCRIPTIVE  SUMMARY: 


FY  1982  FY  1983  FY  1984  Additional 
FY  1981  Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 

Costs 


RDTiE  (i  in  Tbotjsands) 


118,540  142,700  178,700 


Continuing 


Not  Applicable 
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Program  Elamant:  ii^6ll02F 

DOD  Mission  Area:  Defense  Research,  #510 


Title:  Defense  Research  Sciences 

Budget  Activity:  Technology  Base,  #1 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

(0)  DETAILED  BACKGROIM)  AND  DESCRIPTION:  This  program  element  supports  the  entire  Air  Kcrce  research  program  including 
extramural  and  in-house  investigations.  It  encompasses  those  scientific  areas  in  which  technological  progress  is  judged 
V  essential  for  advancing  Air  Force  capaoilities.  The  principal  thrusts  of  these  research  programs  arc  in  tne  areas  of 
aerospace  structures  and  aerodynamics;  materials;  propulsion  and  power;  electronics;  directed  energy;  conventional 
weapons;  terrestrial,  atmospneric,  and  space  sciences;  and  life  sciences. 

(0)  RELATED  ACTIVITIES:  Program  coordination  among  government  agencies  is  achieved  througn  ann'jal  interagency  meetings 
^  and  data  exchange  witn  the  Army,  f^lavy.  National  Science  Foundation,  Department  of  Energy,  National  Aeronautics  and  Space 
Administration,  Federal  Aviation  Administration,  Defense  Advanced  Research  Projects  Agericy,  Defense  Nuclear  Agency,  and 
other  Federal  research  activities.  Otlier  means  of  coordination  include  annual  Driefi(»ps  to  tlie  Under  Secretary  of  Defense 
for  Research  and  Engineering,  attendance  at  technical  symposia  and  topical  reviews  covering  research  areas  of  corrmon 
interest,  and  other  activities  such  as  the  Joint  Army -Navy -National  Aeronautics  and  Space  Administration-Air  Force 
Propulsion  a>nmittee.  In  addition,  particularly  effective  coordination  is  acco(T¥)lished  on  an  informal  basis  among 
Individual  Air  Force  progra.n  managers  and  tiieir  counterparts  in  otner  agencies  or  with  scientists  whose  researcn  is 
supported  by  otner  government  sources. 

(d)  WORK  PERFfHMEQ  BY:  The  Air  Force  basic  research  program  is  conducted  predojminantly  under  extramural  grants  and 
contracts  witn  academic  institutions  and  industry.  The  entire  Air  Force  research  program,  extramural  and  in-nouse,  is 
managed  oy  tne  Air  Force  Office  of  Scientific  Research,  Bolling  AF8,  DC.  Researcn  is  now  underway  in-house  at  the  Air 
Force  Wright  Aeronautical  Laboratories,  Wriynt -Patterson  AFB,  OH;  Air  Force  Armament  Laboratory,  Eglin  AF8,  FL;  Air  Force 
Weapons  Laboratory,  Kirtland  AFB,  NM;  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  AFB,  CA;  Air  Force  Geopn/sics 
^  Laboratory,  rtinscom  AFB,  MA;  Air  Force  Humac^  Resources  Laboratory,  Brooks  AFB,  TX;  Aerospace  Medical  Division,  Brooks  AFB, 
TX;  Frank  J.  Seiler  Researcn  Laboratory,  USAF  Academy,  CO;  and  the  Rome  Air  Development  Center,  Griffiss  AFB,  NY.  The  ten 
major  contractors  are:  Stanford  University,  Stanford,  CA;  thiversity  of  California,  primarily  at  Berkeley  and 
Los  Angeles,  CA;  Hassaenusetts  Institute  of  Teclmology,  Camoridge,  MA;  University  of  Southern  California,  Los  Anoeles, 

CA;  Lhiversity  of  Texas,  Austin,  TX;  liiiversal  Erergy  Systems  Incorporated,  Dayton,  iJH;  SRI  International,  Menlo  Farx,  CA; 
Systems  Research  Laooratories,  Dayton,  OH;  Texas  Tech  liiiversity,  Lubbock,  TX;  and  Princeton  University,  Princeton,  NJ. 

In  total,  tnere  are  330  contractors  witn  1,200  contracts. 

(U)  Pf^JGlAM  ACCOMPLISHCNTS  AND  FUTlHE  PROGRAMS: 

1.  (U)  FY  I9dl  and  Prior  Accanplishments:  FuUowifig  is  a  selected  sample  of  recent  accomplist* Rents  resulting  from 
researcn  conducted  under  tnis  program  element: 

(i)  Free  Electron  Laser:  The  first  demonstration  of  the  free  electron  laser  was  sponsored  oy  this  piogram  element  in 
1978.  Slt)ce  then,  research  f^as  continued  to  advance  various  aspects  of  such  devices.  During  1981.  key  accomplishments 
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Program  Element:  #61102F 

DOD  Mission  Area:  Defense  Research,  #510 


involved  the  first  demonstration  of  a  free  electron  laser  in  the  visiole  region  of  the  spectrum,  and  the  first 
demonstration  in  a  storage  ring.  Storage  ring  operation  is  important  Decause  the  energy  remaining  in  th-a  electron  beam  is 
reused  after  radiation  is  extracted,  tnereby  leading  to  the  possioility  of  very  high  efficiency  ?t  very  high  powers  in 
relatively  compact  devices. 

(2)  Ionization  Front  Accelerator:  A  milestone  has  been  reached  toward  creating  a  new  acceleration  technique  for 
positive  ions.  While  work  in  collective  field  accelerators  has  beer,  ongoing  for  several  years,  accurate  control  of  the 
acceleration  process  was  not  possible.  The  ionization  front  accelerator  has,  for  the  first  time,  demonstrated 
accuraceiy-corjtrolled  motion  of  tne  potential  well  at  the  head  of  an  intense  relativistic  electron  bearn.  This  worK  has 
potential  for  extremely  compact,  higi  voltage  accelerator  designs  in  support  of  tne  particle-beam  program. 

(3)  Polymer  Research:  Long  term  research  sponsored  under  this  program  element  has  produced  self-reinforced,  long 
chain  ordered  polymers  whicfi;  in  comparison  with  other  polymers,  caroon,  glass,  and  steel  fibers;  have  superior  tensile 
strengtn  and  ultra  high  modulus  concurrent  with  excellent  thermal  stability  and  environmental  resistance.  During  1981 
processing  researen  on  these  new  ordered  polymers  resulted  in  the  capability  to  manufacture  large  quantity  batches  having 
the  sa/ne  superior  properties  as  the  earlier  research-size  batches.  In  related  work  molecular  level  alloying  in  polymers 
was  achieved  for  the  first  time,  resulting  in  significant  improvements  in  tne  tensile  strengtn,  optical  transparsrxry,  and 
use  temperature  of  polymer  sheets  and  films.  The  outstanding  mechanical  and  thermal  properties  of  advanced  polymers  will 
provide  a  new  high  performance  lightweight  structural  material  fur  missile,  spacecraft,  and  aircraft  appiicatio<is. 

(4)  droadoand  Optically  Transmitting  Glasses;  New  chanicaily  durable,  non-toxic  optical  glasses  based  on  inetallic 
fluorides  and  fiuorochiorides  rather  than  oxides  have  been  developed  which  have  excellent  optical  transparency  frofn  the 
ultraviolet  to  nine  microtis  in  the  infrared  region  of  the  spectrum.  Nfew  preparatioti  techniques  have  resulted  in 
oxygen-free,  water-free  glasses  with  non-detectabie  iron  and  copper  impurities  which  are  responsioie  for  tne  hi^  optical 
attenuation  of  current  materials.  The  outstanding  optical  and  chemical  durability  properties  of  these  new  glasses  are 
expected  to  provide  a  new  hlgti  performance  material  for  long  wavelength  finer  optic  coinujnications,  optical  waveguides, 
windows,  lenses,  and  infrared  domes. 

(5)  Theory  of  Forging:  Research  on  the  theor>'  of  forging  has  produced  a  oreakthrough  in  the  ability  to  predict  the 
optimal  die  shapes  and  metallurgical  properties  of  the  forged  part  for  axlsymmetric  snapes  such  as  turbine  engine  discs. 
Significant  savings  will  oe  achieved  in  cost  and  lead  time  in  designing  and  procuring  forging  dies. 

(6)  Rapid  Runway  Repair  Concrete:  Kesearen  sponsored  under  this  program  element  has  produced  water  compatible  polymer 
coficretes  for  use  in  rapid  repairs  for  bomo-damaged  runways.  Requirements  for  such  concrete  are  sinple  and  rapid 
placeivont,  fast  curing  (less  tnan  one  nour)  under  all  weather  conditions,  high  strengtn,  and  durability.  Previous 
candidates  failed  to  meet  one  or  more  of  these  requirements,  most  notaoly,  caipatabiiity  with  wet  aggregate  and  strength 
gain  at  low  tOinperatures.  CVjring  tests  of  tne  new  concretes,  one  ^^our  compressive  strengths  in  excess  cf  2000  psi  were 
acnievid  using  water  saturated  aggregates.  Similarly,  strength  requiretnents  were  met  or  exceeded  at  tenperatures  as  low 
as  -20  degrees  Centigrade.  The  worx  nas  oeen  transferred  to  the  Air  Force  Engineering  and  Services  Laooratury  for  field 
testing. 
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(7)  Turbulent  Drag  Reduction;  Experimental  observations  of  the  structure  of  turbulent  boundary  layer  flow  have 
indicated  that  ring  or  ioop  vortex  interactions  with  the  surface  may  be  a  major  source  of  turbulent  friction  drag. 

Researcn  is  continuing  to  investigate  techniques  for  turbulent  drag  reduction  through  manipulation  or  control  of  turouient 
vortex  characteristics.  Such  research  has  potential  for  significant  drag  reduction  for  future  fuel -efficient  aircraft. 

(3)  Riotoctiemicai  Ignition;  CXirrent  aircraft  combustion  systems  are  limited  oy  comoustion  associated  phenomena  such 
as  flammability,  flame  propagation,  ignition,  and  stable  comoustion.  These  ILmitatiotYS  are  basically  system  dependent  and 
are  not  necessarily  fundamental  limitations.  [Xiring  research  conducted  under  this  program  element,  ignition  and 
coinoustion  enhancement  of  fuel-air  mixtures  by  photochemical  energy  addition  was  successfully  demonstrated.  Ignition  wltn 
a  continuous  light  source  could  lead  to  a  breakthrough  in  flame  stabilisation.  The  technique  holds  the  potential  for  use 
as  a  "zero  pressure  drop,"  optical -radiative  flame  stabilizer,  replacing  the  present  gas  turbine  bluff-body  flameholders 
which  can  incur  a  5-6  percent  pressure  loss,  and  therefrre  holds  the  potential  for  higher  gas  turbine  fuel  efficiency 
and/or  higher  developed  thrust. 

(9)  Mesoscale  Weather  Forecasting;  Long  term  research  sponsored  ufider  this  program  element  is  formulating  the 
theoretical  foundation  and  numerical  techniques  to  permit  the  creation  of  mesoscale  (2-500  kilixreter)  weather  forecasting 
Ctpaoilities.  Tne  classical  approach  to  mesoscale  predictive  models  is  to  create  an  instriinent  netwoix  dense  enough  that 

a  mesoscale  feature  is  large  compared  to  the  data  grid-an  unacceptably  expensive  concept  for  worldwide  application, 

rtjwever,  tne  new  mesoscale  model  can  generate  mesoscale  features  12-24  hours  in  advance  based  upon  conventional  sparse 
weatner  data.  This  research  demonstrates  tnat  high  resolution  forecasts  can  be  produced  from  the  existing  worldwide 
weatner  observirvj  network,  battlefield-scale  weather  forecasting  may  be  significantly  enhanced  by  this  research,  directly 
aiding  operational  plaiining  and  execution. 

(d)  FY  1962  Program;  See  individual  project  descriptive  sumnaries. 

(d)  "Y.1933  Planned  Program;  Bie  FY  1933  research  program  Includes  three  new  major  initiatives. 

U)  Space  Propulsion  and  Power:  Tnis  initiative  will  inciude  programs  to  address  (a)  more  efficient  oroit  transfer 
propulsion;  i.e.,  programs  aimed  at  improving  tne  energy  efficleni^y  of  oroit-to-oroit  propulsion  systems  using  ooth 
cooventiaval  roxi  ufk;onventional  approacnes  and/or  n^'H^sllants;  (o)  increased  energy  efflciaicy  of  space  venlcie  low  power 
(tens  of  Kilowatts)  electrical  power  sources;  and  (c)  space  vehicle  high  power  (megawatt)  electrical  power  sources  and 
associated  power  storage  and  conditioning  systems,  the  type  of  power  sources  and  systems  that  must  be  avail^lc  if 
space-ojsed  directed  energy  weapons  are  to  oe  developed.  This  initiative  will  oe  carried  out  under  Project  2308. 
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(2)  Spacecraft  Structures  and  Materials:  This  initiative  will  include  programs  for  research  to  provide  fundiriental 
information  on  new  materials,  structures,  and  structural  dynamics  leading  to  improved,  stable  spacecraft  wittj  3>(tendad 
life,  Chemistry  and  materials  research  will  focus  on  new  'eramic,  polymeric,  and  caroon-caroon  concepts  for  dimensionaily 
staole,  enviroamentally  resistant  space  composites;  vibration  damping  materials;  and  non-welded,  in-place  joining  and 
space  processing  of  multiple  composite  units.  Structural  dynamics  research  will  address  active  distributed  control 
concepts  and  modeling  for  snape  control,  oroital  transfer  dynamics,  and  damping  erViancement,  and  nonlinear  large  motion 
dynamic  mo'Jeling  for  slewing  and  attitude  control.  This  initiative  will  oe  carried  out  under  Project  2303. 

(3)  Spacecraft  Image  Processing:  This  initiative  will  include  research  to  exploit  pranising  ideas  emanating  from  the 
field  of  computer  science  and  apply  them  to  the  processing  of  information/image  data  obtained  from  space-based 
surveillance  platforms.  Specific  research  efforts  will  oe  directed  toward  the  following:  novel  computer  architecture, 
promising  an  order  of  magnitude  greater  computer  power;  matheinatical  inage  models,  useful  for  data  compression  for 
transmission  efficiency;  time  varying  imagery,  in  which  important  information  is  detected  by  observing  target  motion 
against  a  stationary  Dacxground;  and  three-dimensional  imagery,  with  possible  advances  coming  from  stereo-vision, 
detennining  shape  from  logical  inference,  and  me?thods  depending  on  laser  radar  returns.  This  initiative  will  be  carried 
out  under  Project  2304. 

In  addition  to  tne  above  new  major  FY  1983  initiatives,  the  FY  1983  research  funding  request  will  permit  the  Air  Force  to 
continue  the  following  FY  1981  and  FY  1982  initiatives: 

(1)  Research  programs  to  explore  aerodynamic  pheno«f»crta  which  will  entiance  the  energy  efficiency  and  capaoilicies  of 
tactical  air  venicles.  Specific  research  efforts  will  continue  to  be  directed  towards  tne  aerodynamics  of  friction  and 
form  drag  r-’duccion,  and  lift  and  thrust  ennance.nent  fro.n  unsteady,  large  amplitude  wing  motions.  The  potehtlal 
application  of  active  control  of  winy  fiKJtioti  to  reduce  drag  and  enhance  efficiency  will  continue  to  be  explored.  This 
initiative  is  oeiiny  carried  out  under  Project  2307. 

(2)  Resean^'.  programs  whicn  explore  tne  aerodynamic  phenomena  associated  with  very  low  speed  take  off  and  landing 
Ifvcluded  in  tnis  initiative  are  efforts  to  understand  Interactiai  of  high  speed  jets  with  surfaces,  tne  aerodynamic 
interactioi'i  of  propulsive  lift  jets,  and  the  mixing  of  confined  co-fiowing  luiuuicni  stri:a/ii:>.  Frus  initiative  is  being 
carried  out  under  Project  2307. 

(3)  Research  in  systems  automation  which  is  exploring  artificial  intelligence  (Al)  tecfniques  leading  to  smart, 
autofio.no'js  systans.  AI  is  a  subfield  of  cc«vdter  science  that  deals  with  having  comfiuters  perform  tasks  requiring  the 
hanan  trait  of  intelligence.  Advances  in  AI  will  lead  to  systems  having  tne  capability  to  sense,  tninx,  and  act. 

Exdavles  of  such  systans  include  i^.anned  abnospheric  vond  space  vehicles  capaole  of  reacting  to  situations  encounteied, 
and  expert  systems  that  assist  humane.  In  canplex  tasks  such  as  scheduling  of  resources  and  the  diagnosis  and  maintaiance 
of  complex  mechanical  and  electronic  equipment.  This  initiative  is  being  carried  out  under  pioject  2304. 
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Research  directed  to  tne  sciences  of  manufacturing.  This  program  is  emphasizing  technologies  associated  with  the 
latter  stages  of  the  manufacturing  cycle  when  the  value  of  assembled  and  tested  products  is  highest.  These  technologies 
are  optical  recognition  and  metrology,  computer  vision,  robotic  controls,  multistate  acceptance,  and  nondestructive 
evaluation.  This  initiative  is  being  carried  out  under  Project  2305. 

(5)  Research  directed  toward  the  defense  of  Air  Force  systems  and  personnel  against  chemical  agents.  This  research  is 
incorporating  efforts  in  analysis  of  the  chemical  properties  of  chemical  agents,  detection  systems,  transport  of  chemical 
agents  oy  the  environment,  protective  products,  and  the  physiology  and  oiochemistry  of  chemical  agents.  This  research 
progra.;'  is  oeing  coordinated  with,  and  is  cojnplementing.  Army  chemical  defense  research.  This  initiative  is  oeing  carried 
.jut  undo.*  Project  2312. 

(6)  Reseo»'ch  directed  toward  those  scientific  areas  expected  to  contribute  to  the  development  of  directed  energy 
weapons.  Free  =iiectron  laser  oscillator  experiments  will  be  conducted.  Research  will  oe  conducted  on  the  creation  and 
neutralization  of  negative  ion  oeams  for  exoatinospheric  applications.  Theoretical  studies  of  the  propagatio»i  of 
neutralized  and  ioti  beams  frorn  the  exoatiiospheric  region  into  the  atmosphere  are  planjied.  An  expanded  effort  In  X-ray 
sources  will  probe  the  basic  physics  necessary  for  the  generation  of  directed  energy  at  X-ray  wavelengths.  The  free 
electron  laser  and  ionlzatio>n  front  accelerator  accuinpiishments  described  above  are  examples  of  tne  progress  made  during 
FY  1981  in  this  initiative.  This  initiative  is  oeing  carried  out  under  Project  2301. 

The  FY  1983  research  funding  reguest  will  also  allow  for  a  continuation  of  the  oroad  core  program  in  basic  research 
required  to  provide  the  advartceiivints  needed  oy  the  Air  Force  to  maintain  technical  excellence.  Detailed  informatlo.1  on 
the  specific  research  to  oe  conducted  in  the  various  scientific  and  technical  areas  is  contained  in  tne  Irvdivldual  project 
descriptive  suitnaries. 

4.  (U)  FY  198u  Planned  Program;  See  individual  project  descriptive  summaries. 

5.  (u)  Program  to  Completion:  Tnis  Is  a  continuing  program. 


6.  (J)  Rile  atones:  flat  Appllcaole. 
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(U)  ^TAILED  dACl^QUy  AND  OES^IPTION;  All  Air  Force  systems,  from  space  surveillance  systems  to  transport  aircraft, 
are  deeply  dependent  i^or  ef^fectlve  operation  on  accurate  knowledge  of  physical  principles.  Whether  the  question  is  safety 
and  reliaoillty  of  explosives,  the  ability  of  a  laser  weapon-guicfence  beam  to  read  target  through  a  rain  shower,  or 

more  detailed  understanding  of  combustion  processes  to  develop  a  more  powerful  fighter  aircraft  engine,  tne  study  of 
physical  processes  is  the  only  source  of  answers.  Contir<ued  progress  and  prevention  of  technological  surprise  require  a 
dynamic  research  program  in  physics.  This  project  provides  scientific  information  to  the  technology  oase  to  help  solve 
Air  Force  proolems  in  new  waapon  systems  devalopment,  electromagnetic  countermeasures,  nuclear  weapons  effects, 
nondestructive  and  nonintrusive  testing  and  analysis,  and  new  materials  development.  To  provide  the  necessary  scientific 
Knowledge,  worK  is  supported  in  optical  physics,  plasma  physics,  electricitv  and  maoneiism,  atomic  and  moieculai  pnysics, 
particle  beam  technology,  and  physics  of  collective  phenoroene, 

(d)  RELATED  ACTIVITIES;  Program  coordination  amoiTg  government  agencies  is  achieved  through  interagency  meetings  involving 
tna  Army»  Navy,  Department  of  Energy,  Defense  Advanced  Research  Projects  Agency,  Defense  Nuclear  Agency,  and  tne  Natiociai 
Science  Foundation;  program  briefings  to  the  Uhder  Secretary  of  Defense  for  Research  and  Engir.eering;  formal  and  informal 
discussions  among  scientists  and  engineers  in  the  Services;  and  by  attaxiance  at  symposia  a^  topical  reviews  covering 
research  areas  of  comnon  interest.  In  addition,  the  Air  Force  research  program  in  physics  is  related  to  other  Air  Force 
programs  througn  discussion  with  laboratory  personnei  at  tectmlcal  reviews  and  through  participation  In  various  technology 
planning  meetings.  For  example,  during  FY  1981  the  particle  beam  program  was  briefed  to  the  Director  of  Directed  Energy 
^'or  tne  Department  of  Defense  on  four  occasions,  at  a  40-organizatioii  technical  interchange  synposium,  and  at  three 
reviews  at  the  Defense  Advanced  Researcfi  Projects  Agoncy. 

(U)  WORK  ^m^D  DY;  In-nouse  research  is  now  underway  at  the  Air  Force  Wright  Aeronautical  Laooratories, 
Wrignt-Pacterson  AFB,  OH  and  the  Air  Force  Weapons  Laboratory,  Kirtland  ATS,  M.  The  tai  major  contractors  are;  Texas 
Teen  Uilversity,  Luboock,  TX;  University  of  Arizona,  Tucsors,  AZ;  Stanford  Uhiverslty,  Stanford.  CA;  Systems  Research 
Lanoratorles,  Dayton,  OH;  Massachusetts  Institute  of  Technolocy,  Cambridge,  MA;  University  of  Jo'jlhem  California, 

Los  Angeles,  CA;  University  of  Illinois,  Chicago,  XL;  Princetm  University,  PrincetuMr  Nj;  SRI  Intematiooil,  i^lo  Park, 
CA;  arid  Uiiversity  of  California,  Santa  Barbara,  CA.  In  total,  there  are  82  contractors  with  132  contracts. 

(U)  P^i)GKAM  AaXMPLISFMENTS  AM)  FUTIKE  PROGRAMS; 

1-  FY  1981  and  Prior  Accomplishments;  (1)  Free  electron  laser  ampUficalion  inas  oeai  oeoonstrated  for  the  first  tiaa 
3  storage  ring  (at  4886  Angstroms).  tF71s  Is  the  first  and  only  demonstration  of  a  free  electron  laser  In  the  visible 
regiixi  of  tne  spectrum,  and  the  first  and  only  iteaonstration  in  a  storage  ring.  Storage  ring  operatic#.!  is  ii^wrtant 
oecause  tne  aiergy  remaining  in  tne  electron  beam  Is  reused  after  radiation  is  extracted,  thereby  leading  to  the 
possioiiUy  of  very  nlgn  efficiency  at  very  nigh  powers  in  relatively  compact  devices.  (2)  A  milestone  nas  been  reacned 
toward  achieving  a  new  acceleration  technique  for  positive  ions.  While  work  in  collective  field  accelerators  has  oeen 
otvgolng  fur  several  years,  accurate  control  of  the  acceleraticfi  process  r»s  not  been  possible.  The  ionization  front 
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accelerator  has,  for  the  first  time,  demonstrated  accurately-controlled  motion  of  the  head  of  an  intense  relativistic 
electron  beam.  Controlled  accelerating  fields  of  50  million  electron  volts  per  meter  (over  10  times  larger  than 
conventional  accelerators)  have  been  achieved  over  a  distance  of  about  10  centimeters.  This  work  has  potential  for 

extremely  compact,  high  voltage  accelerator  design  in  support  of  the  particle-beam  program.  (3)  An  all-purpose,  rigorous 

program  for  molecular  calculations  has  been  formulated  which  Incorporates  models  and  theories  not  previously  combined. 
These  computationally  efficient  methods  permit  more  accurate  calculations  than  were  previously  possible.  They  are  being 
used  to  determine  vibrational  excitation  cross  sections  needed  by  the  Air  Force  Rocket  Propulsion  Laboratory  and  the 
Defense  Advanced  Research  Projects  Agency  in  the  design  of  missile  detectors.  (A)  Research  in  collective  electromagnetic 
effects  in  plasmas  has  led  to  near  millimeter  wave  production  from  the  world's  shortest  wavelength  Cerenkov  source.  This 
source  offers  the  possibility  of  scaling  to  relatively  small  sizes  and  could  have  Important  uses  in  cofrinunlcations,  radar, 
electromagnetic  warfare,  and  directed  energy  systems. 

2-  (U)  FY  1982  Program:  The  directed  energy  thrust  is  continuing.  Increased  emphasis  is  being  given  to  both  theoretical 
and  experimental  studio  of  ion  and  plasmoid  beam  propagation  in  the  exo-atmosphere,  as  well  as  charged  particle  and 

neutral  beam  propagation  across  atmospheric  density  gradients.  Work  is  also  being  increased  in  the  area  of  negative  ion 

formation  and  electron  detachment  in  support  of  space-based  neutral  beams.  Pulsed-power  research,  especially  the  physics 
of  high-power,  repetitively-operated  switches,  is  continuing  to  receive  heavy  emphasis.  Basic  research  into  the 
generation  of  space-oased  prime  power  is  receiving  emphasis.  The  effort  in  nonlinear  optics  in  single  crystal  fibers  is 
being  expanded  into  a  major  program.  The  ability  to  take  advantage  of  nonlinear  optical  processes  on  the  scale  of  a  meter 
and  longer  rather  than  the  centimeter  scales  currently  used  will  lead  to  dramatic  new  capabilities  in  optical  sources, 
freauency  converters,  etc.,  for  application  to  optical  countermeasures,  recording  magnetometers,  and  tiirie  star»dards. 
Another  new  program  area  in  laser -induced,  noneauilibrium  processes  at  surfaces  is  underway.  This  work  will  lead  to 
dramatic  new  capabilities  in  surface  diagnostics,  preparation,  and  coating.  A  program  in  laser  detection  of  very  small 
amounts  of  materials  is  being  given  additional  emphasis. 

(U)  FY  1983  Planted  Program:  Demonstration  of  recovery  of  the  energy  from  a  electron  beam  in  a  radio  freauency  linear 
accelerator  will  be  initiated. This  Is  the  last  key  principle  in  the  feasibility  demonstration  of  high  efficiency,  ultra 
high  energy  free  electron  lasers  using  radio  freouency  linear  accelerators.  Funding  for  studies  of  the  generation  of 
lncohere‘.t  and  coherent  X  rays  will  increase  and  the  application  of  these  sources  to  material  studies  will  be  initiated. 
Pulsed-power  studies  will  remain  level,  while  funds  for  specific  aspects  of  particle  acceleration,  propagation,  and 
detection  will  increase.  Funding  for  studies  of  countermeasures  to  particle  beams  will  be  increased.  The  thrust  in  the 
directed  energy  area  will  continue.  Emphasis  will  shift  from  collective  effects  acceleraticn  studies  to  such  efforts  as 
advanced  high  efficiency  radio  freouency  sources.  Propagation  experiments,  especially  loii  beam  propagation,  will  be 
expanded.  Pulsed-power  studies,  specifically  the  exploration  of  advanced  switching  concepts  such  as  plasma  instability 
and  optogalvdnlc  switches,  will  be  expanded.  Space-based  prime  power  research  will  expand  to  include  such  basic  studies 
as  dielectric  behavior  at  high  temperatures,  advanced  thermodynamics,  high  energy  density  storage,  photovoltaics  and 
photoionics,  and  high-pressure  electrochemistry.  The  program  in  collective  mechanisms  for  the  enhanced  production  of 
radiation  from  plasmas  will  address  the  nore  difficult  probleR  of  generation  of  radiation  at  wavelengths  sfiorter  than 
those  of  the  previous  year's  effort. 
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4.  (U)  FY  1984  Planned  ^oqram:  Energy  recovery  studies  in  free  electron  lasers  will  be  completed,  thereby 
demonstrating,  Individually,  the  feasibility  of  all  of  the  elements  necessary  for  high  energy,  high  efficiency  devices. 
Specially  designed  free  electron  laser  accelerator  facilities  will  be  initiated  to  demonstrate  that  the  elements  can  work 
together  to  produce  high  energies.  Photochemical  materials  processing  and  diagnostic  efforts  will  be  expanded. 

Advanced  particle-beam  research  areas  such  as  microparticle  acceleration  will  receive  new  emphasis,  as  will 
countermeasures  research.  Electron  propagation  research  will  be  phased  down  in  favor  of  lon/plasmoid  experimental  work. 
Pulsed-power  studies  will  remain  level,  space-based  prime  power  generation  research  will  be  furt^jer  expanded,  and  funds 
for  aspects  of  particle-beam  acceleration  and  detection  will  be  increased. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestunes:  Not  applicable. 


7.  (U)  Resources ;  ($  in  Thousands) 


FY  1981 
Actual 


FY  1982  FY  1983  FY  1984  Additional 

Estimate  Estimate  Estimate  to  Completion 


Total 

Estiiisated 

Costs 


RDT&E  Funds 


12,994  14,657 


15,831  16,596  Continuing 


Not  Applicable 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 

13,080  14,900  16,600  Continuing  Not  Applicable 

^  The  $769  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  was  accomplished  partially 
by  scaling  back  the  planned  growth  in  the  overall  program,  and  partially  by  reducing  the  planned  rate  of  outyear  growth 
for  the  FY  1981  initiative  in  directed  energy  weapons. 
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(U)  DETAILEO  BACKGROUND  Al^D  DESCRIPTION:  Research  in  chemistry  includes:  (1)  synthesis  and  cnaracterization  of  materials 
for  utilization  in  structural  composites,  luoricant  systenis,  sealants,  and  fluids;  (2)  atmospheric  chemistry  responsible 
for  influencing  the  operational  Air  Force  environment;  (3)  methods  for  synthesis  of  advanced  ingredients  for  rockec  fuels 
and  explosives;  (4)  electrochemical  processes  important  for  improved  batteries;  (5)  new  analytic  methods  for  utilization 
in  coinoustion  diagnostics;  and  (6)  energy  conversion  processes  fundamental  to  high  energy  laser  development. 

(U)  RELATED  ACTIVITIES:  The  Air  Force  chemistry  program  Is  coordinated  through  a  federal  interageixy  panel  which  includes 
participation  by  the  Army,  Navy,  Department  of  Energy,  National  Science  Foundation,  l^tional  Institutes  of  Health, 

National  Aeronautics  and  Space  Administration,  and  the  Environmental  Protection  Agency.  Coordination  is  also  achieved 
tnrough  triservice  programs;  e.g.,  the  Joint  Technical  Coordinating  Group  for  Munitions  Development;  or  special  topical 
reviews  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering. 

(U)  WORK  PERFQRi^D  bY;  In-house  research  is  now  underway  at  the  Air  Force  K''right  Aeronautical  Laboratories, 
Wright-Patterson  AFd,  OH;  tne  Air  Force  Weapons  Laooratory,  Kirtland  AFB,  Nfi;  the  Air  Force  Geophysics  Laboratory,  Hanscom 
AFd,  MA;  the  Frank  J.  Seiler  Researcn  Laboratory,  USAF  Academy,  CO;  and  the  Air  Force  Rocket  Propulsiai  Laboratory, 

Edwards  AFd,  CA.  The  ten  major  contractors  are:  SRI  International,  Mc.iio  Park,  CA;  Uhiversity  of  California, 

Los  Angeles,  CA;  Stanford  University,  Stanford,  CA;  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  Harvard 
University,  Cambridge,  MA;  University  of  Florida,  Gainesville,  FL;  Uhiversity  of  Texas,  Austin,  TX;  Uhiversity  of  Southern 
California,  Los  Angeles,  CA;  Columoia  University,  New  York,  NY;  and  Rockwell  International  Corporation,  Thousand  Oaks, 

CA.  In  total  there  are  73  contractors  with  130  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUfUKE  PR0aRA>iS: 

1.  (U)  FY  1981  and  Prior  Accomplisnn;ants;  (1)  Polymer  alloys,  uniform  at  molecular  levels,  have  oaen  produced  from  two 
component  polymers.  The  alloys  possess  hii^er  strength  and  can  endure  higher  temperatures  than  either  canponent  polymer. 
.Molecular  level  alloying  was  confinned  with  the  first  poly.ner  application  of  laser  Raman  pnonon  spectroscopy.  The 
outstanding  mecnanicai  and  thernal  properties  of  advanced  polymers  will  provide  a  new  high  performance  ligntweight 
structural  .nateriai  for  missile,  spacecraft,  and  aircraft  applications.  (2)  The  full  potential  of  iodine  fluoride  for 
cnemical  lasing  in  the  visiole  (green)  spectrum  has  oeen  demonstrated.  Suitable  methods  of  energizing  the  system  witn 
actlyjteu  oxygen  are  under  investigation.  Earlier  research  (in  1977)  produced  the  iodine,  activated  oxygen  transfer 
chemicdi  laser  emitting  in  the  near  infrared  and  (in  1966)  tne  first  entirely  chemical  series  of  infrared  emitting 
c.nemicai  lasers  tnat  included  tne  hydrogen  fluoride  system.  (3)  A  new  family  of  metallic  fluoride  glasses  has  oeen 
discovered  that  lias  oroader  oand  transmittance  (infrared,  visible,  ultraviolet),  greater  chemical  duraoility,  and  reduced 
toxicicy  than  coinpetitive  materials.  (4)  Fibers  from  a  polyfner  wfnose  molecular  architecture  has  been  desisted  for  maximum 
strenytri  and  stiffness  have  oeen  consistently  produced  In  tens  of  pound  experimental  oatcnes.  Up  to  25*  Increases  in 
fioer  teiislle  strength  and  stiffness,  compared  to  the  oest  cojTjpetitive  fibers,  have  been  achieved. 
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2.  (U)  \-y  1982  ^ogram;  The  four  areas  of  technical  emphasis  are:  molecular  kinetics,  non-metallic  structures,  surface 
dependent  properties,  and  synthesis.  Included  in  molecular  kinetics  are  the  rates  and  mechanisms  of  chemical  reactions 
the  dynamics  of  energy  transfer  processes,  and  applied  spectroscopy  for  chemical  analysis.  Growing  emphasis  is  being  * 
placed  on  chemical  reactions  in  the  upper  atmosphere  which  are  the  sources  of  background  auroral  radiation.  Evaluation 
efforts  continue  in  shorter  vavelength  emitting,  visible  chemical  laser  systems.  Non-metallic  structures  research 
includes  struc^.ur e-property  relationships  of  polymers,  glasses,  and  ceramics.  A  major  program  addresses  an  advanced 
concept  of  molecular  reinforced  polymer  composites  for  high  strength  fibers,  films,  and  bulk  structures.  Special 
attention  is  also  provided  ion  transport  mechanisms  in  solid  state  and  liguld  electrolytes  for  specialized  battery 
systems.  The  program  in  surface  dependent  properties  addresses  contamination  processes  limiting  performance  of  thin  film 
electronic  devices  as  well  as  lubrication  and  corrosion.  Research  in  synthesis  is  directed  at  storable,  energetic 
propellant  ingredients;  processible,  higher  performance  composite  matrix  resins;  and  advanced  hydraulic  fluids  with 
controlled  viscosity  and  high  temperature  stability. 


3.  (U)  FY  1983  Planned  Program;  A  large  new  research  initiative  will  address  reoulrements  for  large  scale,  stable 
spacecraft  and  platforms  of  long  lifetime,  ^phasis  will  be  on  new  classes  of  polymer  and  ceramic  ccmposite  materials, 
novel  processing  and  joining  concepts,  material  structural  properties,  arxj  structural  dynamics.  The  overall  levels  of 
funding  for  molecular  kinetics  and  synthesis  will  be  maintained  with  real  growth  fo.^eseen  for  non-metallic  structures  and 

dependent  properties.  Surface  research  will  '-onsider  the  Importance  of  particle  surface  structure  and  purity  in 
ouality  control  of  ceramic  processing.  Also,  growing  emphasis  will  be  given  selected  aspects  of  tiie  interface  chemistry 
of  semiconductor  materials.  New  polymer  systems  with  optimum  electrical  conductivity  will  oe  sought  by  molecular 
substitui-^on  to  define  intrinsic  limits  followed  by  systematic  addition  of  low  levels  of  soluble  additives  (or  dopants). 

f:YJ984  Planned  ^ogram;  The  research  initiative  for  spacecraft  structures  and  materials  will  continue.  Research 
in  molecular  kinetics  will  address  new  concepts  (or  short  wavelength  chemical  lasers  based  on  oxidation  of  two  component 
metal  vapors.  Structural  materials  research  will  seek  new  electroactive  polymers  for  optical  devices.  The  effort  in 
surface  ch^istry  will  place  growing  emphasis  on  the  mechanism  of  nucleation  and  growth  of  protective  coatinos.  An 
expansion  is  foreseen  in  research  on  synthesis  and  characterization  of  higher  performance  materials  for  lubricants,  energy 
transfer  fluids,  and  sealants. 


5*  (d)  Program  to  Completion:  This  is  a  cojit’nuing  program. 
6*  (U)  Milestones:  ftot  applicaole. 
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7.  (U)  Resources;  ($  in  Thousands) 

FY  19P1 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimateo 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E  Funds 


11,926  13,778 


18,065  19,524 


Continuing 


Not  Applicaole 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary;  • 

l2,l40  33,740  17,000  Continuing  Not  Applicable 

The  $1,065  thousand  increase  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  partially  funds  the  new 
initiative  in  spacecraft  structures  and  materials. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  the  research  program  in  the  mathematical  sciences  is  to  produce 
new  mathematical  and  computational  techniques  needed  to  solve  mathematical  and  computer  problems  occurring  in  Air  Force 
aerospace  systems;  aerodynamic  design  of  aircraft,  missiles,  and  weapons;  command,  control,  computers  including  software, 
and  communications  systems;  surveillance  and  reconnaissance  systems;  systems  reliability  and  maintainability;  and  resource 
allocation  systems  for  logistics  and  operational  activities. 

vU)  RELATED  ACTIVITIES:  The  coordination  of  this  program  among  government  agencies  is  achieved  through  annual  interagency 
meetings  involving  the  Army,  Navy,  Department  of  Energy,  and  the  National  Science  Foundation;  annual  program  briefings  to 
tne  Under  Secretary  of  Defense  for  Research  and  Engineering:  ar.d  by  attendance  at  symposia  and  topical  reviews  covering 
researcn  areas  of  common  interest.  In  addition  the  Air  Force  program  in  mathematical  research  is  tied  to  otner  Air  Force 
research  and  development  programs  through  participation  in  planning  activities,  and  through  coordination  with  Air  Force 
iaooratory  personnel  at  annual  technical  reviews  of  programs.  For  example,  the  annual  meeting  of  the  Interagency 
Comnitcee  for  Extramural  Mathematics  Program  was  held  in  the  fall  of  1980  at  the  National  Science  Foundatio.1.  Tne  Air 
Force,  Army,  Navy,  National  Science  Foundation,  Department  of  Energy,  National  Security  Agency,  i>btional  Institutes  of 
Health,  National  Bureau  of  Standards,  and  Lawrence  Berkeley  Laboratory  participated. 

(U)  WORK  PERFORMED  BY:  In-house  mathematics  research  is  now  underway  at  the  Air  Force  Wright  Aeronautical  Laboratories, 
Wrlght-Patterson  AF0,  OH;  the  Air  Force  Armament  Laboratory,  Eglin  AFB,  FL;  the  Air  Force  Weapons  Laooratory,  Kirtland 
AFB,  NM;  and  the  Rome  Air  Development  Center,  Griffiss  AF8,  NY.  The  ten  major  contractors  are:  Uhiversicy  of  Southern 
California,  Los  Angeles,  CA;  University  of  California,  Berkeley,  CA;  'Jhiversity  of  Maryland,  College  Parx,  MO;  Uhiversity 
of  Pittsourgn,  Pittsburgh,  PA;  Stanford  University,  Stanford,  CA;  Uhiversity  of  Texas,  Austin,  TX;  Massachusetts  Institute 
of  Technology,  Camoridge,  MA;  State  University  of  New  York,  Stony  Brook,  NY;  Uhiversity  of  North  Carolina,  Chapel  Hill, 

NC;  and  Florida  State  University,  Tallahassee,  FL.  In  total  there  are  78  contractors  witn  194  contracts. 

(U)  PROGRA^I  ACCOMPLISHMENTS  Ar41  FUTURE  PROGRAMS: 

1.  (U)  FY  1961  and  Prior  Acconyilishments:  (1)  New  results  in  corfputer  science  have  produced  co.iH3uter  arcnitectures  that 
employ  multiple  inscruction  and  inultiple  data  streams.  To  demonstrate  and  test  these  ideas  an  experimental  design  of  a 
network  coinputer  consisting  of  a  nufnber  of  microprocessors  has  been  completed.  This  multiprocessor  can  parallel  process 
in  several  ways.  Processors  in  a  group  can  operate  independently  with  a  means  of  comTXjnicatlng  with  other  processors  ih 
their  group  or  tne  processors  in  the  group  can  operate  in  the  mode  where  all  thrj  processors  simultaneously  execute  the 
sane  instruction  out  apply  the  operation  to  a  different  set  of  data.  This  level  of  parallel  processing  technique  is 
needed  to  handle  Lnages  at  real-time  video  rates.  (2)  A  new  way  of  representing  continuous  i/put  data  for  digital 
comnunicdtian  nas  oeen  discovered.  It  is  ideally  suited  for  the  type  of  data  used  in  coiplex  signal  processing 
applications.  Tne  method  avoids  tne  need  for  lengthy  coinputer  operations  aind  can  be  implemented  oy  low  cost  electronic 
devices.  TTiis  discovery  pranlses  to  significantly  speed  up  the  processing  of  many  forms  of  commu<iication  that  require 
low-disc jrt Ion,  digitally  efficient  processing.  For  exanple,  immediate  applications  lie  in  digital  speech  cofrmjnication, 
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and  rurtner  work  along  this  line  should  benefit  image  processing.  (3)  A  new  stochastic  curwlative  damage  model  has  been 
formulated  wnicn  describes  and  predicts  the  life  of  materials  under  fatigue,  crack  growth,  and  wear.  The  new  model  takes 
into  account  tne  major  sources  of  variability  including  damage  due  to  original  material,  manufacturing  metnods,  duty  cycle 
severity,  and  environment.  This  model  allows  one  to  study  the  influence  of  combinations  of  variability  on  all  aspects  of 
a  materials  lire.  It  can  assess  influence  of  changes  in  service  conditions,  determine  inspection  times  and  numoer  of 
pres  needed,  and  minimize  testing  needed  for  specific  ranges  of  operating  conditions.  cost  factors  are  introduced 

the  model  can  assess  cost  of  changes  in  usage  and  life  cycle  cost.  Ail  this  leads  to  correct  assessments  of  durability.  ’ 

2*  (d)  FY  1982  Program;  A  major  research  initiative  is  underway  in  large  systems  automation  through  artificial 
intelligence.  Otner  major  efforts  continue  to  investigate  methods  to  improve  reliability  and  reduce  costs  for  software  in 
computer  systems  and  to  study  the  architecture  of  computing  systems  with  a  large  number  of  processors.  Preliminary 
analysis  is  oeing  made  in  research  on  direct  control  theory  of  flexible  structures.  Adaptive  control  continues  as  the 
major  thrust  in  tniS  area.  Computational  mathematics  is  starting  to  emerge  as  a  major  new  thrust  in  this  project. 
Investigations  are  oeginning  to  examine  parallel  processing  algorithms  for  major  engii'ieering  problems.  Tnis  is  the  next 
major  way  to  maintain  the  impetus  of  increased  computer  power.  In  statistics,  major  efforts  continue  to  extend 
rcliaoiiicy  tneory  to  include  more  realistic  cofistraints.  In  the  general  area  of  stochastic  processes  ne.^  expanded 
programs  are  underway.  Nonparametric  techniques  for  signal  processing  are  becoming  a  major  part  of  this  program.  In 
system  science,  programs  are  being  continued  in  distributed  decision  modeling,  which  hold  promise  of  application  to 
co.a.isnd,  control,  and  communications  theory.  We  are  also  expanding  the  programs  in  nonparametric  statistical 
coiUmuiiicaLions  teenniques  and  initiating  new  work  in  algorithms  for  parallel  processing. 

W),  FY  1933  Planned  Pro-iran:  rt  major  initiative  will  investigate  and  define  research  Issueis  in  image  processing  with 
etivmiaois  on  space  applications  and  automation.  Researen  will  continue  In  systems  automatic>n  addressing  matnematical 
modeling  and  concroi  stracegies  underlying  the  guidance  and  control  of  stand-off  weapons,  remotely  piloted  vehicles,  and 
unmanned  space  systems.  These  two  research  programs  will  conuine  basic  research  in  mathematics,  artificial  intelligence 
decision  and  control  tneory,  and  other  areas  of  computer  science.  These  fields  are  the  ones  most  likely  to  make  inportant 
co.Ufiouticwis  coward  future  systems  in  which  the  most  advanced  autofnatioii  is  possible.  Tney  define  a  technology  oase  for 
stand  alone  systems  that  would  acnleve  cost  savings,  new  capabilities,  and  the  aoility  to  operate  in  hazardous 
enviroi'w.iencs.  Research  will  continue  in  canputer  science  designed  to  automate  prograriming  and  to  conoine  this  method  with 
the  fornol  metnods  of  proof -of -correct ness  to  ootain  mere  efficient  ways  of  coding  and  verifyirc  software.  FY  1982  starts 
in  c^ipototional  inatnematics  that  empnasize  parallel  aigoritnms  will  oe  continued'and  expanded.  Continued  err^asls  will 
oe  placed  on  chaos,  solltons,  fijultivariate  reliability  analysis,  and  stochastic  processes.  New  in-house  research  will 
address  decisia)  aids  for  command  and  control.  Signal  processing  will  continue  to  be  a  major  part  of  this  program. 
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4.  (U)  FY  1984  Planned  Program:  A  major  new  Initiative  on  computational  mathematics  emphasising  fast  and  parallel 
algorithms  is  planned.  Emphasis  will  center  on  software  reliability  technioues,  systems  automation  technloues, 
statistical  communication  theory,  and  advanced  numerical  and  nonlinear  technloues  for  parallel  processors.  Stochastic 
processing  research  will  be  continued  in  order  to  enhance  Air  Force  capabilities  for  signal  processing.  Continued  effort 
will  be  placed  on  making  advanced  mathematical  technloues  available  to  in-house  Air  Force  scientists  and  engineers  engaged 
in  solving  problems  occurring  in  aerodynamics,  command  and  control,  communications,  and  various  Air  Force  operational 
problems.  Additional  funds  will  be  used  to  support  new  activities  in  communication  theory,  computer  science,  nonlinear 
mathematics,  artd  distributed  processing. 


5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones;  Mot  applicable. 

7.  (U)  Resources;  ($  in  thousands) 

Total 
Estimated 
Costs 


Not  Applicable 


Not  Applicable 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

RDT4E  Funds 

10,700 

12,604 

li>,932 

17,2!^ 

Continuing 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 

11,070 

13,440 

20,200 

Continuing 

The  $4,268  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  was  acconplished 
partially  by  scaling  back  the  planned  growth  in  the  overall  program,  and  oertially  by  reducing  the  planned  rate  of  outyear 
growth  for  tt»e  FY  1982  initiative  in  large  systems  automation. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  research  program  in  electronics  seeks  to  provide  the  fundamental  knowledge 
required  to  advance  the  Air  Force  capabilities  in  surveillance,  guidance  and  control,  information  and  signal  processing, 
comiixjnications,  and  command  and  control.  These  topics  include  optical  signal  processing  for  target  recognition  and 
terminal  guidance,  compound  semiconductor  device*^  for  high  speed  digital  signal  processing  and  for  microwave  power 
generation,  electromagnetic  propagation,  anteraias,  tj  'oet  signatures,  microwave  tube  science,  magnetostatic  and 
electro-acoustic  analog  signal  processing  devices,  integrated  optics  for  advanced  gyroscopic  sensors,  nuclear  radiation 
Hardening,  and  rooust  communications  techniques  for  command  and  control. 

(U)  RELAfED  ACTIVITIES:  Electronics  research  is  coordinated  through  the  program  reviews  of  tie  Under  Secretary  of  Defense 
for  Research  and  Engineering  including  the  Technical  Coordinating  Paper  on  Electronics.  Coordination  with  other  research 
agencies  is  ootained  througn  data  exchange  with  the  Office  of  Naval  Research,  the  Army  Research  Office,  and  the  National 
Science  Foundation.  The  Joint  Services  Electronics  Program  is  funded  within  this  project  and  is  managed  oy  a  Technical 
Coordinating  Coininittee  with  one  representative  from  each  Service  and  a  Technical  Review  Panel  with  representatives  drawn 
from  tne  three  Services.  In  FY  1932  the  Joint  Services  Electronics  Program  Triservice  Committee  will  review  and  evaluate 
the  research  programs  at  Harvard  university.  Polytechnic  Institute  of  New  Yoi'k,  Colusnbia  University,  and  the  University  of 
Southern  California  to  identify  the  most  promising  research  in  solid  state  electronics,  quantum  electronics,  information 
electronics,  and  electromagnetic  theory. 

(u)  WORK  PERFORMED  BY:  Inniouse  electronics  research  is  now  unoerway  at  the  Rome  Air  Development  Center,  Griffiss  AFB, 

NY;  tne  Air  Force  Wright  Aeronautici.l  Laooratories,  Wright-Patterson  AFB,  OH;  and  the  Air  Force  Armament  Laboratory,  Eglin 
ArB,  FL.  Tne  ten  major  contractors  are:  Varian  Associates,  Palo  Alto,  CA;  University  of  Soutnern  California, 

Los  Aigeles,  CA;  Southeastern  Center  for  Electrical  Engineering  Education,  Orlando,  FL;  university  of  Texas,  Austin,  TX; 
Polytechnic  Institute  of  I'iew  York,  Irookiyn,  NY;  University  of  California,  Beixeley,  CA;  Stanford  university,  Stanford, 

CA;  Cornell  Uiiversity,  Ithaca,  NY;  University  of  Illinois,  Urbana,  IL;  and  University  of  Pennsylvania,  Philadelphia,  PA. 
In  total,  there  are  59  contractors  with  97  contracts. 

(U)  RlUulAM  ACCQ?VLISH4£NTS  A4)  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplisiments;  (1)  The  wavelength  of  infrared  detector  photorssponse  was  extended 
significantly  for  silicon  charge  coupled  detectors  indicating  the  possioillty  of  extremely  lightweight  and  low  cost 
iuujinj  s/:»tems  for  infrared  surveillance  and  air-to-air  missiles.  (2)  A  laboratory  danonstration  of  extremely  high 
resolution  radar  was  achieved  that  could  produce  high  quality  radar  images  of  aircraft  for  Identification  oy  ground-cased 
surveillance  radars.  Tne  concept  of  synthesizing  a  large  imaging  aperture  oy  sweeping  tne  frequency  of  tne  incident 
illunlnation  was  anplo/ed.  The  frequency  concept  Is  oased  on  the  fact  that  scattering  or  diffraction  patterns,  resulting 
from  tne  illumination  of  an  ooject  by  coherent  radiatiion,  will  expand  and  contract  as  the  frequency  of  radiation  is 
increased  atKl  decreased.  This  allows  tne  use  of  a  small  array  of  receivers  tnat  will  detect  all  of  tne  information  in  the 
diffraction  pattern  as  it  sweeps  across  tne  array.  (3)  A  oreaKthrough  has  been  achieved  In  the  sensitivity  of  laser 
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gyroscopes  fabricated  with  fioer  optics  and  solid  state  lasers.  An  accuracy  of  0.1  degree/hour  was  demonstrated,  a  factor 
of  15  improvement  over  previous  results.  Tne  use  of  fibers  and  solid  state  lasers  offers  the  possibility  of  extremely 
rugged  and  compact  gyroscopes. 

2-  (d)  FY  1982  Program:  A  new  FY  1982  initiative  is  underway  in  this  project  to  lower  the  cost  of  assemcly  of  aerospace 
systems  through  research  on  manufacturing  sciences,  including  robotic  assembly  and  conputer  control  of  the  entire 
manufacturing  process.  Surveillance  researcn  is  continuing  to  advance  techniques  for  achieving  higher  resolution  radar 
through  oetter  understanding  of  the  scattering  characteristics  of  targets  and  background.  A  denvonstration  is  being 
conducted  of  the  high  resolution  imaging  radar  technique  using  aircraft  targets  of  opportunity.  Navigation  research  is 
continuing  on  the  newly  improved  fiber  optic  gyroscope  and  on  new  metnods  of  characterizing  tf'se  laser  mirrors  in 
convencional  laser  gyroscopes.  Command  and  control  researcn  is  continuing  on  improved  time  and  frequency  standards  using 
new  laser  standards  and  stability  from  conventional  quartz  standards.  Adaptive  nulling  antennas  with  greater  bandwidth 
and  conformal  shape  for  reduced  drag  on  aircraft  are  being  studied.  Ionospheric  effects  on  codnunicatlon  are  oeing 
studied  using  satellite  probes.  Signal  processing  research  is  a  major  component  of  the  electronics  project  and  supports 
5>ufveiilance,  guidance,  c^nunications,  and  command  and  control.  The  emphasis  in  signal  processing  is  on  novel  methods 
that  overcotue  the  limitations  imposed  on  silicon  integrated  circuit  processors  oy  the  serial  manner  in  which  they  process 
data.  Parallel  processors  are  oeing  pursued  using  new  silicon  architectures,  optical  processors,  analog  magnetic 
processors,  surface  acoustic  waves,  and  superconducting  processors. 

-5*  FY  1983  Planned  Program:  The  surveillance,  guidance,  communications,  and  command  and  conLrsi  research  will 
continued Mavigation,  guidance,  and  control  research  will  pursue  new  alternatives  t^  rotational  rate  sensing,  optical  and 
acoustical  tecnniques  to  improve  accelerometers,  and  real-time  image  processing  for  terminal  guidance.  Coiiiiiunications 
researcn  will  continue  to  determine  if  electroiriagoetlc  propogation  channels  in  the  ionosphere  are  suitable  for  robust 
emergency  comnunications  syst^s,  to  provide  real-ti.r»e  detection  of  stochastic  and  spread  spectrum  signals,  and  to  provide 
k  ultra-wideoand  signal  processing  capaoillty.  Parallel  processors  will  continue  to  ne  pursued  using  optical  processors, 
analog  magnetic  processors,  superconductor  processors,  and  hybrid  processors,  fne  manufacturing  science  initiative  will 
provide  support  for  centers  of  research  to  improve  productivity  and  provide  researchers  trained  in  the  interdisciplinary 
5.<ilis  necessary  to  automate  the  manufacturing  of  aerospace  weapons  system. 

FY  198a  Planned  Program:  Ihe  electroiilcs  program  for  FY  1984  will  expand  tne  program  areas  above,  while  seeking 
to  sti.iwlace  fundamental  InnovaTlve  sciefx:e  in  areas  of  intelligent  sensors,  hign  speed  infonnatioti  processing,  target 
identification  and  terminal  guidance.  Inertial  guidance,  and  communications.  Increased  emphasis  will  oe  givefi  to  the 
developiivent  of  a  superconducting  hyorld  analog  processor  and  electronic  router  witn  ultra  wideoand  signal  processing 
capaoillty  to  preprocess  large  volumes  of  data.  The  hybrid  techniques  will  use  >up>ercbn(jLict^ng  optical  processors  to 
feed  manageable  parcels  to  very  lugli  speed  integrated  silico<i  circuits,  compouiid  semiconck^tor  circuits,  or 
supercof ^ducting  digital  processors.  Hign  critical  t©nperature  superconducting  mateiial  will  oe  pursued.  Ultra-submlcron 
eieccrunics  research  will  continue  to  oe  investigated  with  emphasis  o«i  compomid  s'^aniconductor,  very  large  scale  integrated 
circuits. 
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5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicaole. 

7.  (U)  Resources:  ($  in  Thousands) 


RDT&E  Funds 


Ai::tual 

13,463 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

16,142 

17,167 

18,472 

Continuing 

Not  Applicable 

19,240 

22,500 

Continuing 

Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 

13,480  19,240  22,500  Continuing  Not  Applicable 

The  $5,333  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year’s  FY  1983  estimate  was  accomplished 
partially  by  scaling  back  the  planned  growth  in  t\'te  overall  program,  and  partially  by  reducing  the  planned  rate  of  outyear 
growth  for  the  FY  1982  initiative  in  manufacturing  sciences. 
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(U)  DETAILED  BACKGROUND  AMO  DESCRIPTION:  Tne  Air  Force  materials  research  program  investigates  phenomena  which  have 
potential  for  improved  performance,  cost,  and  reliability  of  both  structural  materials  anu  electronic  materials.  The 
structural  materials  research  program  studies  a  broad  range  of  material  properties  such  as  strength,  fatigue  resistance, 
and  corrosion  resistance  of  airframe  and  turbine  engine  materials  with  primary  emphasis  on  titanium,  aluminum,  and  nickel 
oased  alloys  as  well  as  ceramics.  A  strong  program  of  research  in  non-destructive  evaluation  o^'  these  materials 
coinplements  research  on  improved  properties.  The  electronic  materials  research  program  is  concerned  with  semiconductor, 
optical,  and  magnetic  materials  of  interest  for  avionics,  surveillance,  communications,  guidance,  and  electronic  warfare. 
Empnasis  is  placed  on  compound  semiconductors,  superconductors,  surface  acoustic  wave  and  magnetostatic  wave  materials, 
fiber  optic  and  integrated  optic  materials,  and  high  purity  quartz  for  time  and  frequency  standards.  An  increasing 
prograiii  of  research  on  reliability  of  semiconductors  and  on  tl>eir  radiation  hardness  complements  the  research  on  inproved 
properties. 

(U)  RELATED  ACTIVITIES:  Materials  researcn  is  coordinated  through  the  Under  Secretary  of  Defense  for  Research  and 
Engineering  I'iacerials  Technology  Coordinating  Paper  and  tne  Interagency  Materials  Coordinating  Group  whlcn  includes  the 
Mitional  Scie'ice  Foundation,  Department  of  Eiiergy,  Niational  Aeronautics  and  Space  Administration,  and  tht-  military 
Services.  As  a  specific  example,  powder  metallurgy  research  is  coordinated  sefsil -annually  with  the  exploratory  development 
and  ei’^jineeving  development  project  managers  in  the  Air  Force  and  otfwir  agencies. 

(U)  WORK  F£RFQRME0  BY:  In-house  materials  researcn  is  now  underway  at  tne  Air  Force  Wright  Aeronautical  Laboratories, 
Wright-Patterson  AFB,  OH;  and  tne  Ro.ne  Air  Development  Center,  Griffiss  AF6,  NY.  The  ten  major  contractois  are: 
MassaclKisetts  Institute  of  TeCiiriology,  Camoridge,  MA;  Stanford  Uhiverslty,  Stanford,  CA;  Systems  Research  Laboratories, 
Dayton,  OH;  Rockwell  International  Corporation,  Tnousand  Oaks,  CA;  University  of  California,  Los  Angeles,  CA;  Baltelle 
.•feitnaridl  Institute,  Columous,  Ol;  University  of  Chicago,  Chicago,  IL;  Honeywell  Incorporated,  Bloomington,  MN;  SRI 
Interr.ational,  Menlo  Park,  CA;  ai-kj  Dayton  University  Researcn  Institute,  Dayton,  OH.  In  total  there  are  75  contractors 
with  132  contracts. 

(U;  f^JGRAi>1  ACCOMPLlSHri£NTS  AI>D  FUFUIE  RIQGRAMS: 

1.  (Jj  fi  1981  and  Prior  Accanpl  isnments:  (1)  Researcn  on  the  theory  of  forgir^g  has  produced  a  breakthrough  In  tne 
ibiiit/  to  predict  the  optional  die  shapes  and  riietaliurgical  properties  of  the  forged  part  for  axisymmetric  snapes  such  as 
aircrdft  tuiolne  engine  discs.  Potential  savings  in  cost  and  lead  time  in  designing  and  procuring  forging  dies  are  very 
siguficant.  (2)  n>e  highest  purity  quartz  ever  grown  was  produced  by  the  ongoing  research  program  in  materials  for  time 
i.>d  fre^jency  standards.  Tne  stajilify  of  clocks  fvor  long  mission  duration  satellites  is  expected  to  l>e  greatly 

increased  oy  tnls  researci^.  (3)  Hie  rellaollit/  of  coirplex  integrated  circuits  has  not  been  a  major  C(yu:ern  for  tne 
anted  States  s*alco.^d>'Ccor  inaistry  siince  about  ’'^54  of  their  inarket  is  for  coinnercial  appilCdtlons.  The  Air  Force  needs 
the  i.nproved  perfo:..iance  of  tnls  technology,  out  requires  consideraoly  greater  rellabiiity.  A  researcn  effort  to  iav^ove 
the  Air  Force  ability  to  diagnose  causes  of  failure  in  coti^lex  integrated  circuits  has  produced  a  new  technique  for 
visualizing  tne  location  of  defects  in  these  circuits  oy  computer  control  of  a  liquid  crystal  display. 
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2.  (U)  FY  1982  Program;  Research  on  the  theory  of  forging  is  being  extended  to  consider  non-axisymmetric  shapes. 
Research"  on  structural  materials  is  emphasizing  titanium  and  nickel  based  allv:;ys  for  turbine  engines  and  powder  metallurgy 
of  aluminum  for  airframes.  Research  on  ceramic  coatings  to  improve  the  oxidation  and  corrosion  resistance  of  turbine 
materials,  missile  ablators,  and  laser  hardened  optical  components  is  continuing.  Research  on  non-destructive  evaluation 
of  structural  materials  is  emphasising  ultrasonic  imaging  of  flaws.  Electronic  materials  research  concentrates  on 
semiconduccors  for  signal  processing,  glasses  for  fiber  optics,  quartz  for  tlmeKeeping,  magnetic  and  acoustic  materials 
for  signal  processing,  and  super -conductors  for  power  generation. 

3.  (IJ)  FY  1983  Planned  Program;  A  new  effort  is  planned  to  inprove  the  survivability  of  satellites  tnrougn  greater 
resistance  to  laser  radiation  and  improved  covertness.  Research  in  structural  and  electromagnetic  materials  will  continue 
it  tne  same  level  as  in  FY  1982  out  with  more  ernphasis  on  new  inaterials  and  fiber  optic  glasses  witn  Improved  radiation 
hardening.  Tae  ceramics  coatings  research  will  oe  expanded  to  Include  thermal  barrier  as  well  as  oxidation  resistan-^e 
coatings  while  the  empnasis  on  ceramic  turbine  engine  materials  will  sfdft  toward  understanding  now  microscopic  structure 
affects  properties.  Both  areas  are  desigm^d  to  increase  operating  temperatures  and,  therefore,  the  effiency  of  advanced 
turbine  einglnes.  The  research  in  non-destructive  evaluation  of  structural  materials  will  continue  to  focus  on  the 
development  of  improved  ultrasonic  Imaging  systems  with  pianried  expansion  into  the  areas  of  photoocoustic  and  optical 
imaging.  Investigation  of  thin  film  durability  under  laser  radiation  will  oe  started.  The  superconducting  fnaterials 
researcn  will  snlft  emphasis  from  power  generation  to  electronic  signal  processing  and  applications. 

h.  (U)  FY  1984  Planned  Program:  Materials  research  will  continue  to  support  tiie  technologies  vital  to  reliability  and 
advanced  perfonnance  of"^':  Force  equipment.  The  synthesis  and  characterization  of  metals  and  ceramics  promising  long 
lifetime  ai\d  a  high  degree  of  resistance  to  high  temperature  and  corrosive  environments  will  be  supported. 

Semiconducting,  superconducting,  and  acoustic  i.aterials  research  will  continue  as  a  bssis  for  components  with  enhanced 
performance  and  nign  reliability  to  inoet  tne  communications  and  power  Handling  requirements  of  Air  Force  systems. 

Enjihosis  *iU  continue  to  oe  placed  on  powder  metallurgy,  joining  and  forming,  non-destructive  evaluation,  and  submicron 
electronic  materials  science. 

(0)  Program  to  ComiOletion;  This  is  a  continuing  program. 

6.  (U)  Milestones:  f'iot  applicaole. 
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7.  (U)  Resources:  {$  in  Tnousands) 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Comoletion 

,  Total 

Estimated 

Costs 

RDTAE  Funds 

16,346 

18,064 

19,916 

21,343 

Continuing 

Not  Applicable 

3.  (d)  Comparison  with  FY  1982  Descriptive  Summary: 

16,640  18,010  23,700 


Continuing  Not  ApplicaOie 


The  $3,784  thousand  reduction  in  the  FY  1983  estimate 
restricting  research  increases  planned  primarily  for 


compared  with  last  year's  FY  1983  estimate  was  accomplished  by 
synthesis  end  characterization  of  electronic  materials. 
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(U)  DETAILED  BACKGROUND  AND  DESyiPTION;  Mechanics  research  provides  fundamental  knowledge  pertaining  to  aerodynamics  and 
structural  principles  reauired  for  improving  the  efficiency,  effectiveness,  and  safety  of  current  and  future  Air  Force 
aerospace  vehicles,  and  civil  engineering  technology  for  field  installations.  Investigations  are  conducted  in  fluid 
mechanics,  solid  mechanics,  flight  dynamics,  and  soil  and  field  structure  mechanics.  The  results  of  th^s  work  provide  the 
generic  aerodynamic  and  structural  technologies  with  new  insights  and  concepts  necessary  to  assure  the  design  and 
production  of  superior  aerospace  weapon  systems  and  installations. 

(U)  RELATED  fli:TIVITIES;  Department  of  Defense  topical  reviews  and  the  Technical  Coordinating  Paper  on  Structures 
published  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering  provide  overviews  of  the  mechanics  research  of 
the  three  Services.  Overall  project  coordination  takes  place  in  annual  trlservice  reviews.  Meetings  of  special  interest 
are  alsu  held  involving  the  National  Aeronautics  and  Space  Administration,  Army  r^esearch  office.  Army  Materials  and 
Mechanics  Research  Cental,  Office  of  Naval  Research,  and  National  Academy  of  Engineering,  as  well  as  with  universities  and 
industry.  For  example,  the  Department  of  Defense  review  of  fluid  mechanics,  structures,  and  propulsion  research  was  held 
on  3-4  March  1981  at  the  National  Academy  of  Sciences  with  representatives  from  the  Army,  Navy,  Air  ‘•‘orce,  and  Defense 
Advanced  Research  l^ojects  Agency. 

(U)  WORK  PERF0Rh€D  BY;  In-house  research  in  mechanics  is  now  underway  at  the  Air  Force  Wright  Aeronautical  Laboratories, 
Wrlght-Patterson  AFB,  OH;  the  Frank  J.  :5eller  Research  Laboratory,  USAF  Academy,  CO;  the  Air  Force  Armament  Laboratory, 
Eglin  AFB,  FL;  the  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  AFB,  CA;  and  the  Air  Force  Weapons  Laboratory,  Klrtland 
AFB,  NM.  The  ten  major  contractors  are:;  Massachusetts  Institute  cf  Technology,  Carr^rldge,  MA;  Stanford  University, 
Stanford,  CA;  California  Institjte  of  Tec^)nology,  Pasadena,  CA;  Princeton  University,  Princeton,  NJ;  Texas  MM  University, 
College  Station,  TX;  Georgia  Institute  of  Technology,  Atlanta,  GA;  University  of  Pittsburgh,  Pittsburgh,  PA;  University  of 
Washington,  Seattle,  WA;  Uhiversity  of  Southern  California,  Los  Angeles,  CA;  and  University  of  Cincinnati,  Cincinnati, 

OH.  In  total* there  are  96  contractors  with  184  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  (1)  Controlled  acoustic  feedback  using  adjacent  reflecting  surfaces  to 
increase  the  mixing  rate  (spreading  rate)  of  turbulent  rectangular  subsonic  and  under -expanded  supersonic  jets  has  been 
demonstrated.  This  work  is  of  importance  to  a  wide  range  of  flows  involving  turbulent  jets,  particularly  to  thie  thrust 
augmenting  ejector.  Thrust  augmenting  ejectors  have  promise  for  use  in  flight  vehicles  capable  of  very  low  speed  take-off 
and  landing.  (2)  Experimental  observations  of  the  structure  of  turbulent  boundary  layer  flow  have  Indicated  that  ring  or 
loop  vortex  interactions  with  the  surface  may  be  a  major  source  of  turbulent  friction  drag.  Researcii  is  continuing  to 
investigate  technioues  for  turbulent  drag  reduction  through  manipulation  or  control  of  turbulent  vortex  characteristics. 
Such  research  has  potential  for  significant  drag  reduction  for  future  fuel-efficient  aircraft.  (3)  A  model  has  been 
developed  which  predicts  the  occurrence  of  lioue faction  in  saturated  soils  due  to  blast,  a  condition  in  which  the 
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saturated  soil  deposit  exhibits  a  sudden  loss  of  shear  strength  and  flows  like  a  dense  llould.  Liquefaction  has  only 
recently  been  recognized  as  having  a  significant  influence  on  crater  size  and  shape,  and  around  motions,  resulting  from 
nuclear  events  at  the  Pacific  Proving  Grounds.  The  research  to  date  has  examined  the  Pacific  craters  (wet  geologies), 
low  yield  nuclear  craters  in  Nevada  (dry  geologies),  and  high  explosive  simulations  in  both  saturated  and  dry  soils,  and 
determined  that  vulnerabillty/survlvablllty  assessments  for  hardened  structures  may  be  in  error  if  liquefaction  is  not 
considered.  The  research  is  continuing  to  validate  the  model  for  specific  soil  properties  and  site  conditions. 

(4)  Research  sponsored  under  this  program  element  has  developed  water  compatible  polymer  concretes  for  use  in  rapid 
repairs  for  bomb-damaged  runways.  Requirements  for  such  concretes  are  simple  and  rapid  placement,  fast  curing  (less 
than  one  hour)  under  all  weather  conditions,  high  strerjgth,  and  durability.  Previous  candidates  failed  to  meet  one  or 
more  of  these  requirements,  most  notably,  compatability  with  wet  aggregate  and  strength  gain  at  low  temperatures. 

During  tests  of  the  new  concretes,  one  hour  compressive  strengths  in  excess  of  2000  psl  were  achieved  using  water 
saturated  aggregates.  Similarly,  strength  requirements  were  met  or  exceeeded  at  temperatures  as  low  as  -20  degrees 
Centigrade.  The  work  has  been  transferred  to  the  Air  Force  Engineering  and  Services  Laboratory  for  field  testing. 

(d)  FY  1982  Program;  Research  initiatives  which  address  the  aerodynamics  of  fuel  efficient  aircraft  and  tiis 
aerodynamics  of  low  speed  take  off  and  landing  are  being  implemented.  The  turbulence  program  is  receiving  increased 
emphasis  in  the  areas  of  mathematical  modeling  and  computation  of  organized  flow  features.  Research  in  computational 
grid  generation  for  complex  geometries  and  in  unsteady,  large  scale  flow  separation  is  being  expanded.  Highly 
deflected,  energetic  jets  characteristic  of  vertical/short  take  off  and  landing  aircraft  are  also  being  investigated  at 
an  accelerated  pace.  Computational  methods  for  flows  through  geometrically  complex  passages  and  studies  of  time 
dependent  flows  in  axial  flow  compressors  are  dominatlrjg  the  internal  aerodynamic  program.  New  activity  is  exploring 
aerodynamic  heating  on  wing-store  geometries  in  supersonic  streams.  The  solid  mechanics  program  is  being  restructured 
to  emphasize  five  areas;  design  methods,  dynamics,  aeroelasticlty,  structure  concepts,  and  durability.  The  dynamics 
and  aeroelasticlty  efforts  are  being  increased  and  durability  (fatigue  and  fracture)  is  being  decreased,  although  it 
will  still  be  nearly  half  of  the  program.  New  efforts  to  develop  turbomachinery  deflection  predictiuns  and  wing-with 
stores  flutter  analysis  technioues  are  being  conducted.  Studies  of  piezoresistance  gauge-matrix  interaction  are  being 
expanded  to  develop  gauges  capable  of  measuring  in-place  stresses  in  soil  masses.  Efforts  to  model  the  constitutive 
properties  of  geotechnical  materials,  including  the  response  to  three  dimensional  states  of  stress  arising  from  nuclear 
and  conventional  detonations,  are  continuing.  Studies  are  underway  to  develop  constitutive  relations  for  materials  for 
alternate  launch  and  recovery  surfaces. 

3.  (U)  FY  1983  Planned  Program;  The  FY  1982  initiatives  in  fuel  efficient  aircraft  and  low  speed  take-off  and  landing 
will  receive  continued  emphasis.  In  fluid  mechanics,  research  in  the  transonic  regime  will  focus  on  three-dimensional 
flows  with  strong  shock  waves  and  significant  viscous  interaction  effects.  Increased  emphasis  will  be  placed  on 
research  into  the  mixing  processes  of  co-flowing,  turbulent  streams  and,  in  particular,  of  multiple  jets  in  confined 
regions.  Turbulence  research  will  emphasize  the  physics  of  structural  flow  features  which  might  be  exploited  to  control 
turbulefxe  characteristics.  The  levels  of  effort  in  experimental  characterization  of  turbulence  structure  and 
laminar-turbule it  transition  will  decrease  slightly  to  accommodate  increasi^d  activities  in  analytical  modeling  and 
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computation  of  turbulence.  Support  for  research  in  unsteady  flows  with  time-dependent  boundary  conditions  Including 
separated  flows  will  level  off  after  two  prior  growth  years.  In  the  continued  exploration  of  computational  grid 
generation  procedures,  emphasis  will  be  on  adaptive  grids  which  maintain  the  most  dense  portions  of  the  grid  in  regions  of 
large  gradients  as  the  solution  evolves.  In  solid  mechanics,  emphasis  will  be  on  the  iteration  logic  of  integrated 
design,  dynamics  of  flexible  structures,  and  durability  of  composites.  In  civil  engineering,  theories  will  be  developed 
which  accurately  predict  the  response  of  geotechnical  materials  to  complex  stress  paths  such  as  result  from  multiple 
nuclear  detonations.  Mathematical  models  will  account  for  plastic  flow,  shear-volumetric  coupling,  hysteretic  effects, 
and  strain  softening.  Theories  will  be  formulated  whicii  account  for  the  transfer  of  free-field  stresses  and  motions  to 
Air  Force  strategic  structures,  thereby  providing  design  and  analytic  tools  to  insure  their  survivability.  Strain  rate 
effects  in  geotechnical  materials  and  rel.»forced  concrete  will  be  studied  to  better  describe  tensile  and  shear  response. 

4.  (U)  FY  1984  Planned  Program:  In  fluid  mechanics,  the  research  efforts  on  jet  interacting  flows  and  jet  mixing  in 
confined  regions  will  be  phased  down.  Work  will  continue  on  devising  the  logic  for  adaptive  grid  generation  in 
generalized  3-D  flows  and  on  improving  understanding  of  complex  viscous,  compressible  flows  with  large  separation 
regions.  Previous  results  obtained  from  turbulent  shear  layer  control  investigations,  including  those  which  probe  mixing 
processes  in  co- flowing  turbulent  streams  and  burst  suppression  in  transitional  and  fully  turbulent  boundary  layers,  will 
influence  the  direction  and  emphasis  of  the  turbulence  research  program.  Results  of  research  in  unsteady  flows  will 
determine  whether  this  area  receives  increased  growth  or  reduction  in  emphasis. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 


7.  (U) 

Resources:  in  Thousands) 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Total 

Additional 
to  Cofnpletion 

Estimated 

Costs 

RDT&E  Funds 

16,946 

20,552 

22,261 

23,941 

Continuing 

Not  Applicable 

8.  (U) 

Comparison  with  FY  1982  Descriptive  Summary: 

17,390 

22,530 

28,700 

Continuing 

Not  Applicable 

The  $6,439  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  was  accomplished  by 
reducing  planned  funding  for  the  continuing  program  and  the  two  major  new  initiatives  in  aerodynamics  of  low  speed  take 
off  and  landing  and  aircraft  fuel  efficiency. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  Is  concerned  with  comt)ustion,  detonation,  and  propulsion.  The 
areas  in  which  new  knowledge  is  be'ng  sought  include;  (1)  combustion  and  ignition  phenomena  associated  with  rocket  and 
aircraft  engines,  both  present  and  future;  (2)  advanced  diagnostics  and  instrumentation  needed  to  advance  propulsion, 
materials,  and  weapons  technologies;  and  (3)  solid  and  gaseous  detonation  mecthanisms  associated  with  advanced  conventional 
weapons  and  with  improved  safety  in  the  use  of  energetic  materials.  The  goa].  is  to  reduce  the  cost  and  to  increase  the 
flexibility  and  effectiveness  of  future  Air  Force  systems. 

(U)  RELATED  ACTIVITIES;  This  research  is  actively  coordinated  within  the  Depiartsnent  of  Defense  by  annual  trlservice 
reviews  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering  and  within  the  Air  Force  through  extensive 
participation  of  user  organizations  in  both  planning  and  evaluation.  Coordination  with  other  government  agencies  includes 
participation  in  such  formal  mechanisms  as  the  Interagency  Advanced  Power  Group  and  the  Joint  Army-Navy-National 
Aeronautics  and  Space  Administration-Air  Force  (JANNAF)  Propulsion  Committee,  as  wall  as  less  formal  but  continuous 
contact  with  the  National  Science  Foundation,  the  National  ResearcTi  Council  of  the  National  Academy  of  Science,  and  the 
Department  of  Energy.  For  example,  on  19-23  October  1981  the  18th  JANNAF  ComiDustion  Meeting  was  held  at  the  Jet 
Propulsion  Laboratory.  The  Air  Force  representatives  served  on  the  planning  committees,  acted  as  session  chairmen,  and 
presented  technical  papers. 

(0)  WORK  PERFORMED  BY:  In-house  research  is  now  underway  at  the  Air  Force  Armament  Laboratory,  Eglin  AFB,  FL;  the  Air 
Force  Rocket  Propulsion  Laboratory,  Edwards  AFB,  CA;  and  the  Air  Force  Wright  Aeronautical  Laboratories,  Wright-Patterson 
AFB,  OH.  The  ten  Tajor  contractors  are;  Stanford  Uhiversity,  Stanford,  CA;  Pirinceton  University,  Princeton,  NJ;  Georgia 
Institute  of  Technology,  Atlanta,  GA;  FUrdue  Research  Foundation,  Lafayette,  IN;  University  of  Dayton,  Dayton,  OH; 
Uiiversity  of  California,  Berkeley,  CA;  Atlantic  Research  Corporation,  Alexandria,  VA;  Wright  State  University,  Dayton, 
OH;  Purdue  University,  West  Layfette,  IN;  and  Exxon  Research  and  Engineering  Cotripany,  Unden,  NJ.  In  total  there  are  34 
contractors  with  a  total  of  45  contracts. 

(U)  PROGRAM  ACCOI^LISmENTS  AND  FUTURE  PROGRAMS; 

(U)  FY  1981  and  Prior  Accomplishments;  (1)  Using  properly  contoured  swirlers  in  place  of  existing  flameholders  in 
current  volume  limited  ramjet  dump  combustors,  combustion  efficiency  was  improved  and  total  pressure  loss  reduced  by  about 
10%.  This  makes  feasible  the  use  of  very  short  aspect  ratio  combustors.  These  improvements  in  combustor  performance  and 
more  efficient  packaging  can  result  in  over  50%  increase  in  range  over  existing  integral  ram  rocket  configurations.  (2) 
Ignition  and  combustion  enhancement  of  fuel-air  mixtures  by  photochemical  energy  addition  has  been  successfully 
demonstrated.  This  technioue  holds  the  potential  for  use  as  a  "zero  presssure  drop"  optical-radiative  flame  stabilizer, 
replacing  the  present  gas  turbine  bluff-body  flameholders  which  can  exhioit  a  5-6%  pressure  loss.  (3)  Spatially  and 
temporally-resolved  temperatures  and  multi-species  in  turbulent  flames  were  measured  using  multi-detector  Raman 
scattering.  This  technioue  provided,  for  the  first  time,  probability  density  functions  reouired  for  the  development  and 
validation  of  turbulent  combustion  theories.  (4)  The  unexpectedly  high  infrared  emission  from  the  plumes  of  metallized 
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propellants  has  been  explained  by  accounting  for  the  surface  waves  on  the  condensed  alumina  particles.  The  emisslvlty 
attributed  to  the  surface  waves  is  vary  dependent  on  small  levels  of  carbonaceous  material  entrained  in  the  alumina  and  on 
particle  diameter. 

2.  (U)  FY  1982  Program:  Strong  emphasis  is  being  directed  to  diagnostic  methods  and  instrumentation  applicable  to 
reacting  flows.  Ihe  dynamics  of  high-speed  turbulent  steady-state  and  transient  chemically  reacting  flows  are  being 
investigated  theoretically  and  experimentally.  Research  on  the  pyrolysis  and  oxidation  kinetics  of  hydrocarbons  is 
continuing  with  emphasis  on  representative  aromatic  hydrocarbon  constituents  of  shale  oil  or  coal  derived  future  fuels. 
Research  continues  on  exploring  phenomena  associated  with  undesired  ignition  from  multiple  sources.  Research  is  being 
conducted  on  alternate  means  of  ignition  and  flame  holding  for  airbreathing  engines.  An  increase  is  planned  in  efforts 
pertaining  to  the  combustion  of  alternative  fuels  and  hlgh-energy/hlgh-denslty  fuels  (e.g. ,  carbon  and  boron  slurries),  to 
ramjet  combustion  Instability,  and  to  supersonic  and  dual  mode  (subsonic  and  supersonic)  combustion.  Efforts  are 
continuing  on  particulate  and  soot  formation  and  on  other  combustion  generated  exhaust  emissions  and  plumes.  Efforts  are 
being  initiated  to  explore  the  phenomena  associated  with  rocket  motor  combustion  to  provide  knowledge  needed  to  improve) 
performance  and  efficiency.  Physical  and  chemical  reactions  in  rocket  plumies  along  with  a  number  of  radiation  pheromena 
ar^  being  investigated.  Efforts  relating  to  rocket  combustion  dynamics  are  being  emphasised.  New  efforts  are  being 
started  to  understand  the  processes  reouired  to  rapidly  and  efficiently  burn  metals.  The  potential  of  realizing  improved 
propellants  through  additional  research  on  synthesis  is  being  addressed. 

3.  (U)  FY  1983  Planned  Program:  A  major  new  initiative  will  address  the  scientific  issues  underlying  future  space 
propulsion  and  power  reauirements  including  power  generation,  switching,  and  beanlng;  thermal  management  techno) ogy;  and 
more  energetic  propellants.  Several  of  the  approaches  resulting  from  the  research  initiatives  on  nonintruslve  technio»jes 
to  obtain  reliable  experimental  measurements  from  reacting  fLiws  will  be  validated  and  compared  to  theoretical  results. 
Attention  will  be  given  to  advanced  diagnostics  for  performing  research  on  energetic  materials,  particularly  condensed 
phase  processes.  Research  will  continue  on  new  technloues  which  are  essential  to  understand  combustion  systems, 
air-breathing  and  rocket  engines,  effective  fuel  utilization,  and  exhaust  plume  signatures.  Continuing  research  will  be 
directed  at  the  dynamics  of  high-speed  turbulent  steady-state  flows  and  transient  chemically  reacting  flows  with  emphas' i 
placed  on  realistic  modeling  and  characterization  of  the  flow  field,  processes  and  phenomena  occurring  in  dump-type 
ramjet,  gas  turbine,  and  ducted  rocket  combustors.  Attention  will  be  given  to  establishing  the  research  needs  associated 
with  the  combustion  of  alternative  fuels  and  high-energy,  high-density  fuels;  ramjet  combustion  instability;  and  ducted 
rocket  and  super sonlc/dual  mode  combustion.  Efforts  will  continue  to  explore  the  phenomena  associated  with  rocket  motor 
combustion  to  provide  knowledge  needed  to  improve  performance  and  efficiency  of  tactical,  strategic,  and  space  propulsion 
systems.  Physical  and  chemical  reactions  in  rocket  plumes  along  with  a  number  of  radiation  phenomena  will  be  studied  in 
Air  Force  laboratories  and  through  contracts.  Efforts  relating  to  rocket  conbustion  dyfiamlcs  will  continue  to  be 
emp^sipd  with  the  long  range  goal  of  making  a  priori  assessments  of  the  likelihood  of  stable  motor  operation.  This  will 
be  the  third  year  of  the  research  to  understand  the  processes  reouired  to  bum  metal,  in  particular  boron,  in  ducted  and 
ram  rockets  fueled  by  either  slurries  or  solid  propellant  gas  generators. 
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4.  (U)  FY  1984  Planned  Program:  The  spa  ^  propulsion  and  power  initiative  will  continue  as  a  major  effort  in  1984. 
Additional  growth  is  expected  in  efforts  pertaining  to  ramjet  and  ramrocket  performance  and  combustion  instability  and  to 
supersonic/dual  mode  cofrbustion.  Some  grov^th  is  expected  in  efforts  pertaining  to  the  combust  Jon  of  metalized  fuels  for 
air-breathing  systems.  Fuel-air  explosion  research  will  probably  remain  constant.  Additional  research  on  space 
prof-iilsion  ar»d  power  is  expected. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


6.  (U)  Milestones:  Not  applicable. 

7.  (U;  Resources:  ($  in  Thousands) 


FY  1981  FY  1982  FY  1983  FY  1984  Additional 

Actual  Estimate  Estimate  Estimate  to  CompletiiDn 


RDT&E  Funds 


7,654 


9,304  13,163  14,308  Continuing 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 

8,780 


9,640  12,200 


Continuing 


Total 

Estimated 

Costs 

Not  Applicable 


Not  Applicable 


The  $963  thousand  increase  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  partially  funds  the  new 
initiative  in  space  propulsion  and  power. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Tne  capability  of  a  ballistic  missile  to  strike  a  target  on  the  other  side  of 
the  earth  is  derived  directly  from  accurate  knowledge  of  many  aspects  of  terrestrial  sciences.  The  very  stringent 
accuracy  reouirements  of  the  new  missile  generation  demands  increasingly  detailed  understanding  of  the  earth  and 
increasingly  imaginative  methods  and  instruments  for  obtaining  that  understanding.  This  project  supports  Air  Force 
objectives  in  missile  system  guidance,  control,  and  delivery;  advanced  guidance  component  testing;  and  missile  site 
selection.  Research  in  geodesy  is  reouired  to  determine  the  exact  position  of  targets  with  respect  to  missile  launch 
sites.  Research  in  gravity  is  reouired  to  determine  its  effect  on  missile  guidance  systems  along  flight  paths.  Research 
in  seismology  is  reouired  to  determine  the  effects  of  earthouakes,  nuclear  explosions,  and  other  natural  or 
system-generated  noise  on  the  degradation  of  missile  guidance  systems  before  launch. 

(U)  RELATED  ACTIVITIES;  Complementary  research  is  conducted  by  the  Army,  Navy,  National  Aeronautics  and  Space 
Administration,  National  Science  Foundation,  and  the  United  States  Geological  Survey.  Coordination  with  the  Army  and  Navy 
is  accomplished  through  the  Environmental  Sciences  Technology  Coordinating  Paper  and  during  Linder  Secretary  of  Defense  for 
Research  and  Engineering  annual  reviews.  Additional  coordination  is  accomplished  through  Interagency  groups  (e.g.,  the 
Interagency  Geophysics  Discussion  Group,  a  ten-agency  group  which  meets  monthly)  and  scientific  symposia. 

(U)  WORK  PERFORMED  BY;  In-house  research  is  now  underway  at  the  Air  Force  Geophysics  Laboratory,  Hanscom  AFB,  MA.  The 
ten  major  contractors  are;  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  Systems  Science  and  Software 
Incorporated,  LaJolla,  CA;  Stanford  University,  Stanford,  CA;  University  of  Colorado,  Boulder,  CO;  University  of  Alaska, 
Fairbanks,  AK;  Nova  University,  Fort  Lauderdale,  FL;  Ohio  State  University  Research  Foundation,  Columbus,  OH;  Canadian 
Commercial  Corporation,  Hull,  Quebec,  Canada;  Weidlinger  Associates,  Menlo  Park,  CA;  and  Sierra  Geophysics  Incorporated, 
Arcadia,  CA.  In  total  there  are  16  contractors  with  21  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  (1)  Advances  have  been  achieved  in  satellite  radar  altimetry,  lunar  laser 
ranging,  absolute  gravity  measuring  instrumentation,  and  technloues  for  combining  various  types  of  gravity  data  into  earth 
gravity  models  enabling  the  Air  Force  to  improve  ballistic  missile  accuracies  and  to  calculate  precision  orbits  for 
military  satellites.  (2)  The  Air  Force  Geophysics  Laboratory  has  demonstrated  that  rapid  precise  geodetic  measurements 
can  be  made  between  two  points  on  the  earth  over  short  distances  by  recording  and  comparing  signal  phase  differences  from, 
the  Global  Positioning  System  on  man-portable  radio  receivers.  This  siqnif leant  accomplishment  and  demonstrated  technioue 
could  be  used  as  a  rapid  surveying  system  for  determining  the  reouired  locations  of  possible  mobile  missile  launch  sites. 
This  system  reouires  less  than  one-tenth  the  time  previously  reouired.  (5)  A  program  was  implemented  to  test  and  compare 
all  instrumentation  used  for  measuring  the  true  long-period  ground  motion  occurring  at  sites  used  or  planned  to  test, 
calibrate,  and  evaluate  future  missile  guidance  systems.  A  standard  fer  comparison  now  exists  for  determining  the  true 
ground  motion  at  low  frenuencies. 
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2.  (U)  FY  1982  ^ogram:  The  reduction  and  analysis  of  additional  data  from  intercontinental  radio  interferometry  and 
lunar  laser  ranging  is  being  continued  for  the  determination  of  variation?  in  earth  rotation  and  polar  nwtion. 

Theoretical  and  experimental  studies  are  being  continued  on  improved  earth  motion  measurements.  Improved  knowledge  of 
irregular  earth  rotation  and  polar  motion  are  reouired  to  assess  and  test  advanced  inertial  sensors  for  navigation  and 
guidance.  An  improved  gravity  field  model  is  reouired  to  meet  the  navigation  and  guidance  accuracy  reouirements  for  the 
mid-1980s.  To  further  Improve  the  gravity  field  model,  detailed  geoid  and  earth  gravity  fields  are  being  derived  for 
selected  geographical  areas  from  satellite  altlmetrical  data.  Ocean  and  earth  tide  models  are  being  studied  to  make  tidal 
corrections  to  absolute  gravity  measurements.  Refinement  in  the  representation  of  the  geoid  surface  is  being  achieved  by 
removal  of  tidal  and  other  disturbing  effects.  The  testing  of  prototype  miniature  interferometer  terminals  for  lapid 
earth  surveying  is  being  conducted.  Research  in  seismology,  seismic  wave  propagation,  and  new  instrumentation  is  being 
continued  to  provide  the  necessary  data  to  predict  the  effects  of  spurious  earth  motions  on  advanced  missile  guidance 
systems.  The  third  prototype  cryogenic  gravity  gradlometer  is  being  used  in  an  experiment  to  test  the  inverse  souare 
gravitation  law  at  laboratory  distances. 

3.  (U)  FY  1983  Plant-ted  Program:  The  Air  Force  will  participate  in  organizing  the  international  project  on  Monitoring 
Earth  Rotation  and  Intercomparison  of  Technioues  (MERIT)  to  determine  the  earth  rotation  by  intercomparing  densely  spaced 
observations  by  various  modern  and  classical  technioues.  Gravity  field  model  improvements  will  be  made  possible  by 
research  programs  in  earth-to-satellite  and  satellite-to-satellite  tracking  technioues,  satellite  altimetry,  mobile 
gravity  gradiometry,  geodesy  theory,  and  computer  software  and  hardware.  The  evaluation  of  the  cryogenic  gravity 
gradlometer  technioues  will  be  completed  and  recommendations  made  as  to  system  development  transfer.  Phase  differencing 
technioues  using  satellite  signals  from  the  Global  Positioning  System  will  be  used  for  making  high  p::ecision  geodetic 
measurements  using  the  Miniature  Inter ferometar  Earth  Surveying  (MITES)  technioue.  Technioues  will  be  further  developed 
for  predicting  the  nature  and  magnitude  of  ground  motion  (amplitude  and  freouency)  which  can  be  expected  frodi  earthouakes 
and  distant  nuclear  attacks  on  land-mobile  missile  systems.  Increased  funding  will  be  used  to  expand  seismic  ultrasonic 
technioues  to  test  model  materials  matching  typical  earth  properties  for  sites  selected  for  missile  systems. 

A.  (li)  FY  1984  Planned  Program:  The  field  tests  and  data  analysis  on  the  MITES  technioue  will  continue.  The  technioue 
and  system  for  processing  data  from  the  new  altimetry  satellite  being  launched  during  1984  will  be  determined.  The  study 
to  reassess  the  potential  of  aerial  gravity  mapping  using  Improved  navigational  capabilities  and  tracking  technioues  will 
be  completed.  The  geophysical  and  geological  parameters  reouired  for  the  prediction  of  the  ground  motion  in  the 
basin-range  structures  for  MX  sites  will  be  finalized  in  computer  models.  The  joint-agency  program  to  test  and  compjare 
various  types  of  instruments  measuring  strain,  stress,  and  tilt  will  be  completed.  Finite  element  and  seismic  ray-tracing 
computer  codes  will  be  finalized  and  ready  for  use  to  predict  seismic  wave  propagation  in  realistic  geological  structures. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


6.  (U)  Milestones:  Not  Applicable. 
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7.  (Li)  Resources:  ($  in  Thousands) 


RDT&E  Funds 


FY  1981 
Actual 


FY  1982  FY  1983  FY  198A  Additional 

Estimate  Estimate  Estimate  to  Completion 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 

2,080 


2,417 


2,430 


2,700 


2,870  Continuing 


Continuing 


Total 

Estimated 

Costs 

Not  ApplicaDle 


Not  Applicable 


I 


I 

I 

i 

! 


i 


Project:  #^10  Title:  Atmospheric  Sciences 

Program  Element:  #61102F  Title:  Defense  Research  Sciences 

DOD  Mission  Area:  Defense  Research >  #510  Budget  Activity:  Technology  Base,  #1 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  design  and  operation  of  Air  Force  systems  are  affected  by  atmospheric 
properties  such  as  density,  optical  transmission,  winds,  temperature,  precipitation,  and  infrared  emissions.  The  researcii 
program  in  atmospheric  sciences  involves  the  study  of  the  earth’s  environment  from  the  surface  to  orbital  altitudes. 
Research  In  the  lower  atmosphere  is  concerned  primarily  with  the  characteristics  of  clouds  and  aerosols  (e.g.,  haze,  dust, 
or  smoke)  that  impact  on  optical  or  infrared  weapons  guidance  and  delivery  systems  and  on  the  prediction  of  weather 
phenomena  at  inedium  scales,  i.e.,  battlefield  scale.  Research  in  the  structure  and  dynamics  of  the  upper  atmosptiere  is 
directed  at  enhancing  the  capabilities  of  communications  and  surveillance  systems. 

(U)  RELATED  ^TIVITIES:  Complementary  research  programs  in  atmospheric  sciences  are  conducted  by  the  Army,  N&vv,  and 
other  f=‘ederal  agencies.  Coordination  within  the  Department  of  Defense  is  accomplished  through  triservlce  reviews. 
Cooidlnation  with  other  agencies  is  through  the  Committee  on  the  Atmosphere  end  Oceans  and  the  Office  of  the  Federal 
Coordinator  for  Meteorology.  Special  topical  reviews  in  FY  1981  Ircluded  mesoscale  meteorology  and  numerical  weather 
prediction.  Comprehensive  project-wide  reviews  are  held  annually  by  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering. 

(U)  WORK  PERFORMED  BY:  The  basic  research  In  atmospheric  sciences  is  conducted  through  contracts  with  Industrial, 
academic,  and  not-for-profit  organizations  as  well  as  in-house  at  the  Air  Force  Geophysics  Laboratory,  Hanscom  AFB,  MA. 

The  ten  major  contractors  are:  Utah  State  University,  Logan,  UT;  SRI  International,  Menlo  Park,  CA;  Physical  Sciences 
Incorporated,  Woburn,  MA;  University  of  Missouri,  Rolla,  MO;  University  of  Lowell,  Lowell,  MA;  Massachusetts  Institute  of 
Techinoloqy,  Cambridge,  MA;  University  of  Massachusetts,  Amherst,  MA;  Northeastern  University,  Boston,  MA;  Uhiversity  of 
Utah,  Salt  Lake  City,  'JT;  and  University  of  Wisconsin,  Madison,  WI.  There  are  a  total  of  40  contractors  with  81  contracts. 


(U)  PROGRAM  ACCQMPLISmENTS  AND  FUTURE  PROGRAMS; 

(U)  FY  1981  and  Prior  toanp 11 shments:  (1)  Several  advances  were  made  in  understanding  the  physics  and  dynamics  of 
small-scale  processes  in  the  lower  atmosphere  and  in  methods  of  predicting  them.  Snow  growth  is  an  inportant  mndeling 
parameter  In  both  microphysical  and  mesoscale  dynamics  and  for  precipitation  forecasting.  Ctoservations  of  snow,  using  a 
new  airborne  observational  procedure,  aided  the  developnent  of  a  new  theory  to  explain  characteristics  of  snow  growth. 
Including  size  and  number  concentration  parameters,  that  were  not  well  defined  by  previous  theory.  These  results  provide 
a  basis  for  future  research  on  processes  in  ths  rnGlting  layer  and  will  ultimately  permit  better  paramcteiizaticns  in 
numerical  models.  (2)  Development  of  a  numerical  prediction  model  to  predict  small-scale  weather  phenomena  based  on  input 
data  from  a  dense  network  yielded  the  result  that  these  small-scale  phenomena  could  also  be  predicted  from  conventional 
weather  data  because  of  the  improved  methods  of  incorporating  LTie  data  into  the  numerical  grid.  (3)  Ionospheric 
measurements  by  radar  and  by  rocketborne  instruments  have  provided  the  first  observations  of  detailed  structure  in  the 
ioj-wsphere  during  a  geomagnetic  disturbance  which  severely  affected  radio  transmissions.  A  relationship  is  indicated 
between  such  disturbances,  which  tend  to  occur  near  the  poles,  and  the  occurrence  of  a  region  of  depleted  electron  density 
in  the  ionospTisre  at  lower  latitudes. 
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2.  (U)  FY  1982  Program:  Research  is  addressing  the  physics  and  dynamics  of  the  melting  layer,  where  the  transition  of 
snow  to  rain" absorbs  tieat  from  the  air.  Observations  by  airborne  instruments  and  by  two  Ctoppler  radars  are  planned  in 
conjunction  with  theoretical  investigations  to  explain  the  interacting  processes  and  their  effects  on  weather  system 
development.  Ground-based  radar  is  investigating  wind  structure  and  variation  in  the  lower  atmosphere.  Ocint 
observations  by  three  ionospheric  research  radars  are  providing  a  global  view  of  auroral  processes  and  other  ionospheric 
phenomena.  A  major  effort  In  ionospheric  modification  is  being  undertaken  in  the  Brazil  Ionospheric  Modification 
Experiment  (BIME).  The  effect  of  a  release  of  water  in  the  ionosphere  is  being  documented  by  radar  and  optical 
measurements  from  the  ground,  by  Instrumented  aircraft,  and  by  rocketborne  Instruments.  An  expanded  ionospheric  modeling 
effort  is  being  aimed  at  understandinq  the  role  of  plasma  Instabilities,  the  existence  of  which  was  first  recognized  in  FY 
1981.  These  and  other  projects  will  increase  our  understanding  of  natural  processes  in  the  ionosphere  and  of  the  extent 
to  which  these  may  be  modified,  either  inadvertently  or  intentionally. 

3.  (J)  FY 1933  Planned  Program;  Development  of  the  Space  Shuttle  will  provide  new  research  opportunities  to  study  the 

mcdificallon  of  the  ionosphere  by  powered  vehicles.  An  ionospheric  research  radar  located  at  Chatanika,  Alaska  will  be 
relocated  to  Sondrestrom,  Greenland  to  permit  the  first  radar  observation  of  the  ionosphere  from  the  northern  side  of  the 
auroral  zone  and  extend  an  approximate  north-south  chain  of  ionospheric  research  radars.  This  will  permit  improved 
documentation  of  high-latitude  geomagnetic  disturbances  and  the  development  of  electron  density  fluctuations  which  are 
thought  to  originate  there  and  move  to  lower  latitudes.  Prediction  of  ionspheric  variability  and  structure  is  critical  to 
assessing  the  real  time  performance  of  such  systems  as  the  Over-lhe-Horizon  radar  surveillance  system.  Continuing 
research  with  ground-based  radars  will  yield  improved  understanding  of  small-scale  atmospheric  dynamics  and  also  elucidate 
the  dynamics  of  the  10-100  kilometer  altitude  region,  referred  to  as  the  middle  atmosphere.  This  region  is  the  focus  of  a 
multi-year  international  research  effort.  In  lower  atmospheric  research,  efforts  in  the  physics  of  the  melting  layer  will 
continue,  data  obtained  during  a  1982  planetary  boundary  layer  experiment  will  be  analyzed,  and  further  theoretical  cloud 

physics  studies  will  be  performed  in  anticipation  of  the  completion  of  a  large  cloud  simulation  chamber  which  has  been  in 

development  since  1979. 

4.  (U)  FY  1984  Planrted  Program:  The  anticipated  completion  of  a  cloud  simulation  chamber  will  provide  new  opportunities 

for  research  in  the  formation  and  evolution  of  clouds.  This  major  facility  will  permit  precise  ana  repeatable  control  of 

all  parameters  affecting  cloud  development  and  thus  will  f)ermit  testing  of  hypotheses  and  verification  of  theoretical 
rpodels.  Participation  in  a  national  effort  aimed  at  understanding  regional  variations  in  the  small-scale  structure  of 
large  weather  systens  is  planned.  Support  will  be  continued  and  expanded  on  ground-oased  radar  studies  of  atmospheric 
dynamics-  Experimental  opportunities  on  the  Space  Shuttle  will  be  utilized  in  ionospheric  research. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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7.  (U)  Resources;  ($  in  Thousands) 

FY  1981 
Actual 

RDT4E  Funds  8,115 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary; 

7,830 


FY  1982 
Estimate 

FY  1983 
Estimat*^ 

FY  1984 
Estimate 

Additional 
tc  Completion 

Total 

Estimated 

Costs 

6,888 

9,603 

10,270 

Continuing 

Not  Applicable 

8,720 

10,600 

Continuing 

Not  Applicable 

The  $997  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year’s  FY  1983  estimate  was  accomplished  by 
restricting  earlier  planned  growth  in  investigations  of  middle  atmospheric  (10-100  kilometers  altitude)  dynamics,  cloud 
particle  physics,  and  thermospheric  (above  126  kilometers  altitude)  dynamic  influences  on  weather  at  lower  altitudes. 


Project  #2311 

Program  Element:  I61102F 

DOO  Mission  Area:  Defense  Research,  #510 


Title:  Astronomy  and  Astrophysics 
Title:  Defense  Research  Sciences 

Budget  Activity:  Technology  Baset  #1 


(U)  DETAILED  B^y^OUND  AND  DEypyTION:  Space  environmental  conditions  produced  by  radiation  and  atomic  particles  can 
endanger  the  mission  and  degrade  the  performance  of  military  spacecraft,  disrupt  the  detection  and  tracking  of  missiles 
and  satellites,  distort  communications,  and  interfere  with  surveillarce  operations.  TTiis  research  project  provides  basic 
knowledge  of  the  space  environment  for  the  design  and  calibration  of  advanced  Air  Force  systems.  Ihe  project  also 
supports  the  Air  Weather  Service  by  improving  observing  and  forecasting  technioues  that  support  operational  military 
systems.  Experimental  and  theoretical  means  are  used  to  study:  (1)  methods  to  Improve  space  surveillance  systems,  (2) 
solar  outbursts  and  their  travel  to  the  earth  where  they  affect  communications  and  satellite  systems,  (3)  composition  of 
the  space  environment  in  which  Air  Force  systems  operate  and  changes  caused  by  natura-  ind  man-made  disturbances,  and  (4) 
the  response  of  spacecraft  systems  and  operations  to  the  space  environment. 

(U)  RELATED  ACTIVITI^;  The  Navy,  National  Aeronautics  and  Space  Administr'  ".ion,  ^lal  Oceanic  and  Atmospheric 
Administration,  and  National  Science  Foundation  are  conducting/sponsoring  complementary  research.  Coordination  is 
accomplished  through  the  Environmental  Sciences  Coordinating  Paper,  during  reviews  by  the  Under  Secretary  of  Defense  for 
ResearcTi  and  Engineering  (held  6-9  July  1981),  through  formal  and  informal  discussions  among  goverrYnent  scientists  on 
programs  of  mutual  interest,  and  through  attendance  at  symposia  and  scientific  meetings.  Cooperative  programs  Include  Air 
Force  and  National  Aeronautics  and  Space  Administration  particle  sensors  flown  on  Air  Force  satellites  and  Quarterly  Space 
Forecasting  Workshops  to  support  Air  Weather  Service  recxiirements. 

(U)  WOf^  PERFORMED  BY;  In-house  research  in  astronomy  and  astrophysics  is  now  underway  at  the  Air  Force  Geophysics 
Laboratory,  Hanscom  AFB,  MA.  The  ten  major  contractors  are:  Emmanuel  College,  Boston,  MA;  Regis  College,  Weston,  MA; 
Johns  Hopkins  University,  Laurel,  MD;  University  of  California,  LaJolla,  CA;  University  of  Michigan,  Ann  Arbor,  MI; 
Analytic  Information  Processing  Incorporated,  Danville,  CA;  Rice  University,  Houston,  TX;  Boston  College,  Chestnut  Hill, 
MA;  University  of  Arizona,  Tucson,  AZ;  and  Environmental  Research  Institute  of  Michigan,  Ann  Arbor,  MI.  In  total  there 
are  53  contractors  with  70  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

!•  (U)  FY  1981  and  Prior  Accomplishments:  (1)  Theoretical  studies  have  indicated,  and  satellite  observations  have 
verified,  that  spacecraf^t  aie  vulnerable  to  cosmic  rays  approaching  from  beneath  the  spacecraft.  They  can  affect  the 
peiformance  of  onboard  surveillance  and  communication  sysians.  These  results  will  be  used  to  describe  the  actual  high 
energy  radiation  in  the  space  environment  and  will  assist  in  solving  problems  in  the  reliability  of  high  tectYX)logy  solid 
state  devices  aboard  spacecraft.  (2)  A  study  of  auroral  ohenomena  In  the  polar  regions  has  been  conpleted  which  will 
pT'ovide  data  for  specifying  and  predicting  the  space  environment  in  which  Air  Force  systems  must  operate.  These  studies 
describe  the  entrance  of  particles  and  energy  from  the  sun  into  near-earth  space  and  their  affects  on  the  polar  and  high 
latitude  ionosphere.  (3)  A  forecasting  study  has  been  completed  for  solar  flares  whose  radiation  and  atomic  particles 
propagate  to  the  earth  and  disrupt  the  near-earth  space  environment  and  the  radio  propagation  properties  of  the  upper 
atmosptiere.  The  results  are  superior  to  the  conventional  method  of  solar  flare  forecasting  and  the  solar  parameters  roost 
significant  in  the  prediction  analysis  can  be  identified. 
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2.  (U)  FY  1982  ^ogram;  The  analysis  of  satellite  measurements  of  electrons  is  continuing  in  order  to  study  specific 
events  in  the  polar  regions  and  to  produce  statistical  surveys  for  the  understanding  and  prediction  of  radar  and  radio 
propagation  problems.  Data  on  solar  protons  is  being  used  to  develop  models  of  these  disturbances,  which  can  degrade  Air 
Force  communications  and  satellite  systems.  Data  on  solar  flare  precursors  from  radio,  X-ray,  and  optical  measurements 
are  being  combined  to  produce  forecasts  of  solar  outbursts  which  effect  Air  Force  communication  systems  and  the  charged 
particle  environment  in  which  Air  Force  spacecraft  orbit.  Work  is  continuing  on  techniques  for  imaging  space  objects  fro»n 
ground  based  telescopes  for  the  surveillance  and  tracking  of  spacecraft. 

3.  (U)  FY  1983  Planned  Program;  A  study  will  be  made  of  solar  proton  events  and  their  relation  to  solar  X-rays  and  gamma 
rays  which  flow  through  Interplanetary  space,  enter  the  region  around  the  earth  and  the  earth's  upper  atmosphere,  and 
affect  radio  transmissions  and  long-range  radar.  A  comparison  will  be  made  of  three  tecJvjioues  for  imaging  solar  features 
to  aid  in  identifying  solar  disturbances  which  cause  storms  in  space  that  disrupt  Air  Force  communication  and  satellite 
systems.  Understanding  gained  through  both  of  these  efforts  will  enable  better  forecasting  of  periods  of  tenporary 
interference  and  of  permanent  damage  to  systems  and  will  enable  improved  system  designs  io  reduce  both  tenporary  and 
permanent  loss  of  capability  caused  by  solar  phenomena.  Experiments  will  be  deslgsd  ar?d  hardware  fabricated  for 
satellite  measurements  of  the  earth's  charged  particle  environment  in  which  Air  Force  space  systems  must  operate. 

Thorough  understanding  of  the  particle  environments  existing  in  various  regions  of  near-earth  space  will  aid  the  design  of 
space  systems  which  will  be  more  reliable  in  presently-used  orbits,  and  which  can  survive  in  presently  unused 
severe-environment  orbits. 

A.  (U)  FY  1984  Planned  Program;  Methods  to  improve  the  observation  of  faint  space  objects  will  be  Investigated  for 
application  to  the  identification,  surveillance  and  tracking  of  spacecraft.  Relationships  will  be  sought  between  solar 
disturbances  and  those  in  near  earth  space  which  can  degrade  communications  and  satellite  systems  and  affect  Air  Force 
radio  and  radar  transmissions.  The  study  of  satellite  data  on  the  space  environment  and  of  celestial  background  radiation 
will  continue  in  order  to  reduce,  avoid,  or  forecast  adverse  interaction  effects  upon  Air  Force  operations. 

5.  (U)  Frogram  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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7.  (U)  Resources:  ($  in  Thousands) 


RDT4E  Funds 


FY  1981  FY  1982  FY  1983  FY  1984 
Actual  Estimate  Estimate  Estimate 


Additional 


4,976 


8.  (U)  Comparison  with  FY  1982  Descriptive  Susumary: 

4,710 


5,712  6,128  Continuing 


Continuing 


Total 

Estimatea 

Costs 

Not  Applicable 


Not  Applicable 


The  $588  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  was  accomplisheu  by 
restricting  earlier  planned  growth  in  magnetospherlc,  solar,  and  stellar  physics. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  provides  fundamental  knowledge  in  biotechnology  reouired  in  the 
development  and  operation  of  effective  manned  weapon  systems.  Toxic  materials  such  as  Air  Force  unioue  fuels  and  pro¬ 
pellants  as  well  as  electromagnetic  radiations  are  studied  to  assess  their  potential  hazard  and  to  devise  corrective 
measures.  Research  in  aerospace  physiology  and  biomechanics  provides  knowledge  for  improving  personnel  protection  and 
^  performance  in  varied  stress  environments  encountered  during  flying.  Research  in  neurobiology  is  Intended  to  investigate 
alternative  architectures  to  that  of  the  conventional  digital  computer,  with  an  emphasis  on  neurobiologically  oriented 
approaches  to  machine  intelligence.  Research  is  conducted  in  environmental  ouality  to  assess,  measure,  and  control  Air 
Force  generated  pollutants  to  meet  national  environmental  concerns  while  maintaining  operational  flexibility. 

^  (U)  RELATED  ACTIVITIES:  The  Air  Force  Biological  and  Medical  Sciences  program  is  coordinated  through  several  interagency 

panels  and  groups  which  include  participation  by  the  Army,  Navy,  Federal  Aviation  Administration,  Nfeitional  Aeronautics  and 
Space  Administration,  Defense  Advanced  Research  Projects  Agency,  Environmental  Protection  Agency,  Ncitional  Institutes  of 
Health,  Food  and  Drug  Administration,  and  Department  of  Agriculture.  For  example,  unioueness  and  non-relation  to  other 
agency  work  of  a  new  initiative  in  neurobiology  was  determined  at  the .September  and  November  1981  m(*etings  of  the 
Interagency  Working  Group  for  Neuroscience.  This  group  is  composed  of  program  directors  from  five  institutes  of  the 
National  Institutes  of  Health,  National  Science  Foundation,  Society  for  Neuroscience,  Veterans  Administration,  Navy  and 
Air  Force. 

(U)  WORK  PERFORMED  BY:  Research  in  the  biological  and  medical  sciences  is  now  underway  in-house  at  the  Air  Force  School  of 
Aerospace  Medicine,  Brooks  AFB,  TX;  the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Patterson  AFB,  OH;  and  the 
Air  Force  Wright  Aeronautical  Laboratories,  Wright-Patterson  AFB,  OH.  The  ten  major  contractors  are:  Ihiversity  of 
California!  Irvine,  CA;  Ohio  State  University,  Columbus,  OH;  University  of  Connecticut,  Storrs,  CT;  Uhiversity  of  Kentucky 
Research  Foundation,  Lexington,  KY;  University  of  Texas,  Austin,  TX;  Texas  A4M  University,  College  Station,  TX;  Monsanto 
Research  Corporation,  Dayton,  OH;  University  of  Wisconsin,  Madison,  WI;  Harvard  Medical  School,  Boston,  MA;  and  University 
of  Miami,  Miami,  FL.  In  total  there  are  44  contractors  with  69  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  (1)  Research  on  the  effects  of  Air  Force  chemicals  on  immune  response  has 
demonstrated  that  unsymmetrical  dimethyl  hydrazine  inhibits  suppressor  cell  function.  Decreased  suppressor  cell  function 
could  result  in  a  high  incidence  of  autoimmurje  disease  and  increased  susceptibility  to  infection.  Studies  with  cellular 
flourescent  probes  indicate  that  hydrazine  alters  cell  surface  and  mitochondrial  membranes.  Such  alterations  may  have 
adverse  effects  on  cell  transport,  intercellular  communication,  and  cell  energy  utilization  and  storage. 

(2)  A  hardy  strain  of  bacteria  has  been  developed  using  plasmio  vector  technigues  which  is  capable  of  degrading  solvents 
used  in  Air  Force  paint  stripping  operations.  These  organisms  can  efficiently  degrade  large  Quantities  of  such  compounds 
which,  if  not  degraded,  could  shutdown  air  base  wastewater  treatment  plants.  (3)  Research  on  the  subject  of  flash 
blindness  has  revealed  tnat  small  flashes  that  produce  a  small  spot  on  the  retina  (0.7  millimeter  and  2.3  millimeter)  are 
sufficient  to  cause  flash  blindness.  It  was  also  determined  that  light  flashes  producing  a  spot  size  of  0.4  millimeters 
were  as  effective  at  a  frequency  of  1  Hertz  as  they  were  at  a  frequency  of  10  Hertz.  These  results  have  important 
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implications  for  target  tracking  during  flashblinding.  (4)  Research  in  biomechanics  has  resulted  in  the  formulation  of  a 
model  to  predict  the  response  of  intervertebral  discs  to  any  force  function.  Other  work  lias  described  and  documented 
vertebral  bone  fractures  from  sudden  compressive  loads  similar  to  those  experienced  by  pilots  during  Impact  of  ejection 
forces.  These  studies  will  result  in  better  ability  to  predict  aircrew  injuries  due  to  forces  of  impact  or 
acceleration/deceleration,  and  serve  to  Improve  the  safety  of  aircrews  operating  in  advanced  weapon  systems. 

2.  (U)  FY  1982  Program:  A  major  Initiative  will  study  the  basic  physiological  and  biochemical  responses  to  chemical 
warfare  agents  in  order  to  provide  novel  means  of  protection  and  therapy  for  personnel.  Chemical  characterization  and 
degradation  of  organic  phosphorous  compounds  is  also  part  of  the  chemical  defense  thrust.  The  pharmacokinetics  and 
metabolic  pathways  of  Air  Force  chemicals  are  receiving  Increased  study  in  order  to  define  the  ultimate  disposition  of 
these  compounds  in  the  body.  The  new  initiative  in  the  biological  basis  for  advanced  information  processing  systems  is 
being  continued.  This  research  is  intended  to  show  tiiat  brain  cells  adapt  to  their  environment  through  feedback  mechanisms 
and  that  these  mechanisms  may  be  used  to  design  adaptive  computer  components  for  use  in  advanced  Information/decision 
systems.  Flashblindness  research,  in  its  final  year,  will  concentrate  on  studies  of  the  freouency  of  flash,  the  flash 
duration,  and  the  spot  size  produced  on  the  retina.  Studies  in  aerospace  physiology  are  concentrating  on  completion  of  the 
heart  and  vessel  model  of  effects  of  acceleration,  and  beginning  a  more  Intense  effort  to  examine  how  feedback  mechaniisms 
serve  to  control  the  function  of  heart,  lung,  the  circadian  rhythms  of  the  body,  and  other  physiologic  parameters  that  are 
important  in  limiting  performance  of  man  in  the  operational  aerospace  envirorment.  Biomechanics  ''>tudles  are  being  reduced 
and  focused  on  definition  of  those  material  properties  of  bones,  joints,  and  ligaments  that  are  not  known  so  that 
predictive  models  of  impact  Injury  may  be  refined  and  validated.  An  in-house  research  project  is  being  directed  at 
developing  valid,  subjective  performance  scales,  as  well  as  physiologic  and  electrophysiologic  performance  methods  for 
assessing  fatigue  and  workload  during  operational  activities. 

3.  (U)  FY  1983  Planned  Program:  The  research  initiative  in  defense  against  chemical  agents  will  be  expanded  to  induce 
new  approaches  in  Quantum  chemical  analysis,  new  emphasis  on  the  effects  of  sublethal  doses  of  nerve  agents  on  the  visual 
system  and  new  efforts  examining  organophosphate  Induced  delayed  neurotoxicity.  New  efforts  in  toxic  hazards  research  will 
employ  novel  genetic  approaches  to  determine  actual  mechanisms  of  chemical  mutagenesis  for  Air  Force  chemicals. 
Toxicant-cell  membrane  interaction  will  also  be  emphasized.  The  effects  of  electromagnetic  radiation  and  the  enzymatic 
process  will  be  investigated  as  a  new  area  of  in-house  research  emphasis.  Research  on  the  environmental  fate  and 
biological  effects  of  Air  Force  chemicals  will  emphasize  studies  at  the  biochemical  and  population  parameter  levels. 

The  research  thrust  in  neurobiologlcally  based  information  processing  mechanisms  will  be  expanded  to  Include  investigation 
of  positive  and  negative  reinforcement  in  nerve  cell  adaptation,  and  the  goal -seeking  behavior  In  higher  level 
organizational  units  in  the  nervous  system.  This  work  in  neuro^ysiology  will  be  complemented  by  research  to  utilize  basic 
nerve  cell  mechanisms  to  design  an  adaptive  computer  component.  Research  in  aerospace  physiology  will  concentrate  on 
studies  to  define  central  nervous  system  control  of  the  heart,  lungs,  and  circadian  pacemakers;  and  to  provide  the 
fundamental  methodology  to  objectively  measure  stress  and/or  fatigue.  Biomechanics  studies  will  maintain  an  enphasis  on 
defining  failure/fracture  mechanisms  of  bone  and  supporting  biologic  components  for  accurate  predictive  models  for  use  in 
advanced  aircraft  crewsystems  design.  Research  In  toxicology,  chemical  defense,  and  biomechanics  will  help  the  Air  Force 
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meet  environmental  and  safety  standards  without  compromise  cf  operational  effectiveness  and  flexibility.  This  research 
will  provide  the  basis  for  future  development  of  new,  less  toxic  fuels  and  propellants;  biomedical  countermeasures  against 
chemical  weapons;  and  development  of  criteria  for  restraint  systems  for  aircraft  ejection  and  side-to-side  maneuvers. 
Efforts  in  physiology  will  devise  approaches  to  counteract  fatigue  and  performance  deterioration  of  aircrews.  Research  in 
neurobiology  will  provide  an  alternate  approach  in  the  development  of  intelligent  machines  for  use  in  iTage  recognition, 

N.  decision  making  and  robotics.  This  will  complement  efforts  in  mathematics  and  electronics  that  are  involved  in  researcn  on 
intelligent  processors. 

4.  (U)  FY  1984  Planned  Program:  Strong  programs  in  environmental  toxicology  and  defence  against  chemical  warfare  agents 
will  continue  to  be  emphasized.  A  major  new  research  initiative  in  molecular  regulation  of '"responsiveness  will  oegin.  The 
^  biochemical  approaches  to  be  employed  in  this  initiative  could  realistically  result  in  the  ability  to  alter  human  response 
time  by  a  factor  of  three  and  could  provide  significant  benefit  to  the  Air  Force  in  terms  of  enhancement  of  human 
performance.  This  new  initiative  will  be  complemented  by  an  increase  in  ongoing  studies  to  define  how  the  central  nervous 
system,  through  a  variety  of  feedback  loops,  controls  tho  function  of  the  heart,  lungs,  and  circadian  rhythms.  This  work 
is  also  directed  at  defining  l.imitations  of  human  performance  and  the  possible  discovery  of  means  to  enhance  performance  of 
the  human  in  the  aerospace  environment.  Continued  and  increased  emphasis  will  be  placed  on  studies  of  neurobiologicaliy 
based  intelligent  processing  components,  with  adaptive  components  being  evaluated  in  Air  Force  laboratories  for  utilization 
in  advanced  weapon  systems. 


5.  (U)  Program  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Milestones;  Not  applicable. 

7.  (U)  Resources ;  ($  in  Thousands) 

Total 
Estimated 
Costs 


Not  Applicable 


Not  Applicable 


FY  1981 

FY  1982 

FY  1983  FY  1984 

Additional 

Actual 

Estimate 

Estimate  Estimate 

to  Completion 

RDTAE  Funds  5,794 

8,092 

9,067  9,876 

Continuing 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary; 

5,750 

8,380 

10,100 

Continuing 

The  $1033  thousand  reduction  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  was  acconplished  partially 
by  scaling  back  the  planned  growth  in  the  overall  program,  and  partially  by  reducing  the  planned  rate  of  outyear  growth  for 
the  FY  1982  initiative  in  defense  against  chemical  agents. 
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(U)  DETAILED  BACKyoUNO  AND  DESCRIPTION:  This  program  provides  the  knowledge  required  to  insure  that  Air  Force  personnel 
are  fully  prepared  to  develop,  operate,  maintain,  and  manage  current  and  future  weapons  systems.  Specific  objectives 
include:  establishment  of  an  Improved  manpower  and  personnel  system,  advanced  education  and  training  methods,  and 
definitions  of  the  role  of  the  operator  in  the  design  and  operation  of  increasingly  complex  operator -machine  systems. 

^  Research  is  conducted  to  characterize  and  predict  human  capabilities  relative  to  military  occupational  requirements. 

Major  areas  of  concentration  are:  (1)  evaluation  of  basic  human  abilities,  (2)  quantitative  measures  of  workload,  (3) 
human  operator  performance  requirements  in  advanced  aerospace  systems,  (4)  studies  to  advance  the  use  of  simulation  in 
flying  and  technical  training,  (5)  visual  processing  in  simulation  training  and  in  system  design,  and  (6)  information 
processing/decision  aiding  in  command  and  control  contexts. 

\ 

'  RELATED  ACTIVITIES:  Ihe  Air  Force  Human  Resources  program  is  coordinated  through  several  interagency  panels  and 

groups  which  Include  participation  by  the  Army,  Navy,  Federal  Aviation  Administration,  National  Aeronautics  and  Space 
Administration,  and  the  Defense  Advanced  Research  Projects  Agency.  Coordination  is  also  achieved  through  the  Technical 
Coordinating  Paper  on  Human  Resources  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering.  For  example, 
quarterly  meetings  with  the  Army  Research  Institute,  the  Defense  Advanced  Research  Projects  Agency,  and  the  Office  of 
Naval  Research  resulted  in  the  decision  to  discontinue  an  Air  Force  research  program  in  learning  and  to  strengthen  the 
Navy  program. 

(U)  WORK  PERFORMED  BY:  In-house  research  in  human  resources  is  now  underway  at  the  USAF  Academy,  CO;  the  Air  Force  Human 
Resources  Laboratory,  Brooks  APB,  TX;  and  the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Patterson  AFB,  OH. 
The  ten  major  contractors  are:  Virginia  Polytechnic  Institute  and  State  University,  Blacksburg,  VA;  Texas  Tech 
University,  Lubbock,  TX;  University  of  California,  San  Diego,  CA;  Rut>*rs,  The  State  University  of  New  Jersey, 

New  Brunswick,  NJ;  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  University  of  Illinois,  Urbana,  IL;  Northwestern 

,  University,  Chicago,  IL;  McDonnell -Douglas  Electronics  Corporation,  St  Charles,  MO;  New  York  University,  ^Jew  York,  NY;  and 
Ohio  State  University,  Columbus,  Ohio.  In  total,  there  are  45  contractors  with  53  contracts. 

(U)  PROGRAM  ACCOMPLISmENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  (1)  Significant  progress  continues  to  be  made  in  understanding  the 
relationship  between  fidelity  of  a  flight  simulator  and  its  value  as  a  trainer.  Research  results  specify  which  parameters 
must  be  duplicated  for  combat  flight  training  to  be  effective  as  well  as  clarify  those  situations  where  fidelity  of  detail 
inhibits  training  because  it  interferes  with  the  trainee's  ability  to  perceive  and  absorb  essential  relationships.  These 
findings  have  Important  implications  for  effective  and  economical  simulator  design.  Rt?lated  researcli  has  determined  novel 
ways  to  use  sophisticated  simulators  for  teaching  critical  combat  skills,  particularly  those  skills  that  are  impossible  to 
train  in  real  aircraft  in  peacetime  because  of  safety  considerations.  (2)  A  component  of  the  human  brain  event  related 
potential  has  been  identified  to  index  workload.  (3)  Human  visual  processing  research  has  provided  important  implicatiens 
for  pilot  selection  and  training  procedures,  for  cockpit  and  display  design,  and  for  model  development  of  electronic 
visual  systems.  The  development  of  new,  more  accurate  visual  standards  has  progressed  far  enough  to  be  transitioned  to 
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exploratory  development.  Efforts  during  the  past  two  years  have  resulted  in  the  developnent  of  simple  visual  and 
visual-motor  tests  which  have  high  predictive  power  for  future  flying  performance. 

2,  (U)  FY  1982  Program;  Experiments  are  continuing  to  measure  and  code  brain  wave  and  related  physiological  activity. 

The  automated  coupling  of  such  activity  to  man-machine  systems  will  improve  their  design  and  effectiveness.  In  addition, 
new  magnet oencephalographic  technloues  are  being  used  to  index  complex  sensory  and  cognitive  information  processing 
capabilities  in  relation  to  varying  human  operator  workload  den^ands  in  high  data  rate  environments.  The  learning  ability 
of  enlistees  is  being  studied  to  predict  their  adaptability  and  trainability  in  various  Air  Force  occupations.  Research 
is  also  underway  to  describe  the  nature  and  limitations  of  neural  mechanisms  responsible  for  Air  Force  relevant  types  of 
visual  information  processing.  Related  research  specifies  the  constraints  imposed  on  visual  information  processing  by 
nonsensory  factors  such  as  attention,  memory,  and  eye  movements.  We  will  complete  the  basic  research  efforts  involving 
novel  training  procedures  for  complex  skills  and  support  its  transition  to  exploratory  development. 

3.  (U)  FY  1983  Planned  Program:  TVie  FY  1983  program  will  concentrate  on  developing  a  unitary  workload  metric  based  on 
new  electrophysiological  and  neuromagnetin  indices  of  hufnan  information  processing  and  performance  capabilities  under 
increasingly  complex  display  conditions  of  operational  relevance.  Major  attention  will  be  focused  on  codir^g  and 
differentiating  neurophysiological  bases  of  brain  wave  activity  for  biocyberneticaily  linking  man  to  machine  for  shared 
syst©n  operation.  The  vision  programs  will  focus  on  developnwjnt  of  a  comprehensive  integrated  ouantitative  model  of 
visual  information  processing.  Ttie  model  is  a  necessary  prereouisite  for  the  optimal  design  of  heads-up  displays,  control 
panels,  and  other  operator  interactive  components  of  higt-ily  sophisticated  weapon  systems.  A  major  effort  in  visual 
interactions  will  integrate  earlier  work  on  neural  mechanisms  and  explore  theii  mutual  interactions  in  complex  visual 
Functioning.  This  thrust  relates  to  combat  environments  in  which  the  pilot  must  rapidly  interpret  dynamic,  complex 
patterns  of  visual  cues. 

A.  (U)  FY  1984  Planned  Program:  The  vision  research  program  will  be  redirected  to  concentrate  on  coupling  models  of 
neural  processing  with  conputer  moderated  "visual”  sensors.  Models  of  biological  image  processing  will  be  interrelated 
with  electronic  and  mathematical  basic  research.  This  merger  should  result  in  experimental  efforts  directly  confronting 
the  problem  of  developing  robotic  visual  systems  as  well  as  creating  new  approaches  to  interactive  visual  displays.  The 
Diocybernetics/workload  program  is  aimed  at  developing  a  unitary  performance  metric.  This  program  will  explore  the 
utility  of  psychophysiology  and  related  measures  as  well  as  brain  wave  activity  for  evaluating  and  predicting  human 
operator  effectiveness.  A  neurophysiological  test  battery  will  be  developed  to  evaluate  operatior>al  behavior  under 
varying  workload  conditions  in  high  data  rate  environments. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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7.  (U)  Resources:  ($  in  Thousands) 

FY  1981 
Actual 

RDT&E  Funds  5,262 

8.  (U)  Comoarison  with  FY  1982  Descriptive  Sjmmary: 

5,590 


Titie:  Human  Resources 

Title:  Defense  Reiearch  Sciences 

Budget  Activity:  Technology  Baset  #1 


FY  1982 
Estimate 

FY  1983 
Estimate 

f^Y  1984 
Estimate 

Additional 
to  Complotion 

Total 

Estimated 

Costs 

6,237 

6,494 

7,062 

Continuing 

Not  Applicable 

6,450 

8,100 

Continuing 

Not  Applicable 

The  $1,606  thousand 
by  scaling  back  the 
explored  technioues 


decrease  in  the  FY  1983  estimate  compared  with  last  year's  FY  1983  estimate  was  accomplished  partially 
planned  growth  in  the  overall  program,  and  partially  by  the  conclusion  of  a  multi-year  program  which 
to  attract  Qualified  students  to  engineering  and  scientific  careers  with  the  Mr  Force. 
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(LD  DETAILED  BACKGROIM)  AND  DEyRIPTION;  This  project  has  been  initiated  to  manage  the  additional  resources  identified  by 
000  to  rebuild  basic  research  facilities  and  eoulpment  at  universities  in  areas  important  to  the  national  defense. 

(U)  RELATED  ACTIVITIES;  The  Army,  Navy,  and  Air  Force  eoually  participate  in  this  program.  Coordination  among  the 
Services  will  be  achieved  through  meetings  and  reviews  as  reouired  by  the  Lfcider  Secretary  of  Defense  for  Research  and 
Engineering. 

(U)  WORK  PERFORMED  BY;  This  project  will  be  directly  administered  by  the  Air  Force  Office  of  Scientific  Research.  This 
project  is  planned  to  start  in  FY  1983;  therefore  no  list  of  major  contractors  is  available. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Pr-or  Accomplishments;  None. 

2*  (ti)  FY  1982  Program;  This  is  a  new  start  planned  fur  FY  1983. 

3.  (U)  FY  1983  Planned  PTogram;  An  Interagency  Working  Group  on  University  Research  Instrumentation  concluded  that  the 
deterioration  of  research  facilities  at  universities  in  the  United  States  has  reached  a  crisis  stage.  In  order  to  restore 
the  university  research  base  in  areas  supporting  DOO  objectives,  the  Office  of  the  Secretary  of  Defense  has  recommer.ded 
that  each  Service  increase  its  research  budget  by  $10  million  starting  in  FY  1983.  For  comparison,  the  Air  Force  research 
program  normally  provides  $2  to  5  million  per  year  for  research  eouipment.  Air  Force  plans  are  to  utilize  the  increased 
monies  to  fund  research  eouipment  purchases  associated  with  grants  and  contracts  to  the  university  community  for 
scientific  research  directed  to  the  advancement  of  military  aerospace  technology.  The  Air  Force  Office  of  Scientific 
Research  will  administer  this  program  by  a  minor  modification  to  current  procedures;  i.e.,  by  selecting  research  proposals 
for  funding  based  upon  significance  to  the  Air  Force,  scientific  merit,  competence  of  the  investigator,  and  reasonableness 
of  the  proposed  cost,  but  with  added  criteria  relating  to  the  value  to  the  Air  i-orce  of  the  increased  research  capability 
resulting  frmn  the  proposed  research  eouipment  purchases.  Funds  designated  for  this  project  will  be  tracked  througn 
standard  accounting  procedures. 

4.  (U)  FY  1984  Planned  ^ogram;  Present  guidance  from  the  Office  of  the  Secretary  of  Defense  is  to  continue  this  project 
at  the  funding  level  of  $10  ml 13 ion  in  FY  1984. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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7.  (U)  Resources:  ($  in  Ttiousands) 


RDTAE  Funds 


FY  1981  FY  1982  FY  1983  FV  1984  AcJoitional 

Actual  Estimate  Estimate  Estimate  to  Cocnpletion 


Total 

Estimated 

Costs 


0 


0  10,000  10,000 


Continuing 


Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #62101F 

DOD  Mission  Area:  Environmental  and  Life  Sciences  #522 


(f) 

RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 

Project 

FY  1981 

FY  1982 

Number  Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

31.259 

33.485 

U6GL 

Laboratory  Cperaticns 

17.774 

17.633* 

4643 

Aerospace  Radi''  Propagation 

1.729 

2.140 

6670 

Meteorological  Development 

1.330 

1,440 

6687 

**  Middle  Atmosphere  Effects 

664 

820 

6690 

Upper  Atmosphere  Technology 

1.420 

1.655 

7600 

***  Terrestrial  Geophysics 

675 

680 

7601 

Magnetospheric  Effects  on 

Space  Systems 

1.092 

1.255 

7659 

Aerospace  Probe  Technology 

594 

680 

7661 

****  Spacecraft  Environment 

Technology 

1.435 

1.865 

7670 

Optical/IR  Properties  of  the 

Environment 

4.546 

5.317 

X 

Excludes  1  Oct  1S31  civilian  pay  raise  (4.8%). 

★* 

if-kifk 


Project 

Project 

Project 


tide  change 
title  change 
title  change 


from  Stratospheric  Envirciiment . 

from  Misssle  Geophysics. 

from  Spacecraft  Charging  Technology. 
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FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

37.780 

39.195 

Continuing 

Not  Applicable 

18.660 

2.400 

1.610 

900 

1.700 

8(X) 

19.010 

2.400 

1.700 

900 

1.700 

800 

1.700 

700 

1.900 

600 

3.510 

3.900 

5.800 

6.285 
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Program  Element:  #62101F  Title:  Geophysics _ 

DOD  Mission  Area:  Environmental  and  Life  Sciences  #522  Budget  Activity:  Technology  Qase 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Geophysical  effects  have  the  capacity  to  modify,  limit  or  nullify 
completely  the  performance  of  Air  Force  systems  and  operations.  Prime  examples  are  missile  guidance,  air  launch  and 
recovery,  space  vehicle  tracking  and  satellite  surveillance  and  communications.  The  technology  developed  in  this  element 
enables  Air  Force  system  planners,  designers  and  operational  coirmands  to  exploit  or  mitigate  the  effects  of  the 
geophysical  environment.  This  program  also  provides  for  the  operation  and  management  of  the  Air  Force  Geophysics 
Laboratory,  Hanscom  AFB  MA. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  program  represents  10. IX  real  growth  over  FY  1982.  This  growth  is 
reflected  in  the  special  emphasis  that  is  being  given  to  the  new  initiatives  that  help  the  Air  Force  use  space  for 
military  purposes.  Early  measurements  of  the  space  shuttle  radiation  and  contamination  environment  will  be  the  first  step 
in  the  generation  of  specifications  for  payload  design,  vehicle  cleanliness,  and  operating  modes  to  enhance  the  use  of 
Department  of  Defense  payloads  on  future  flights.  Shuttle-based  spectrally  resolved  infrared  background  measurements  on  a 
global  scale  will  start  to  become  available  to  guide  surveillance  system  design.  Development  of  instrumentation  to 
measure  the  radiation  belt  environment  will  begin  in  order  to  determine  its  effect  on  the  microelectronic  devices  of 
future  military  space  payloads.  There  will  be  a  well  focused  effort  on  boundary  layer  meteorology  to  define  the 
conditions  under  which  disruptive  phenomena,  such  as  atmospheric  induced  anomalous  microwave  propagation  or  fog  formation 
over  a  battle  space,  can  be  expected. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

Total 

FY  1982  FY  1983  FY  1984  Additional  Estimated 

FY  1981  Estimate  Estimate  Estimate  to  Completion  Costs 


RDT&E  31,100  35,100  42,900  Continuing  Not  Applicable 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Program  Element:  #62101F  Title:  Geophysics _ 

DOD  Mission  Area:  Environmental  and  Life  Sciences  #522  Budget  Activity:  Technology  Base  #1 

(IJ)  DETAILED  BACKGROUND  AND  DESCRIPTION.  The  objective  of  this  program  is  to  develop  the  technology  needed  to  assist  Air 
Force  and  other  Department  of  Defense  system  planners,  designers  and  operational  decision  makers  in  mitigating  and/or 
exploiting  the  effects  of  the  geophysical  environment  on  existing,  proposed,  and  future  Air  Force  electronic,  space, 
missile,  and  aeronautical  systems.  While  new,  sophisticated  and  complex  weapon  systems  generally  are  far  more  capable 
than  the  systems  they  replace,  there  is  growing  reali.jation  that  they  also  are  more  sensitive  to  the  geophysical 
environment  in  which  they  are  deployed.  Often  in  the  past,  the  extent  of  such  sensitivity  has  not  become  known  until 
after  system  development,  when  failures  and  anomalous  performance  occurs  in  the  field.  Because  of  the  lack  of  follow-on 
6. 3/6. 4/6. 5  programs  in  most  geophysical  technology  areas,  it  falls  to  this  program  element  to  help  provide  after  the  fact 
^  fixes  for  problems  discovered  in  the  field,  as  well  as  provide  input  for  future  force  readiness  needs.  Examples  of 
geophysical  dependencies  of  major  systems  are:  increased  Intercontinental  Ballistic  Missile  accuracy  is  limited  by 
incomplete  knowledge  of  variations  in  gravity  along  misin'le  trajectories;  the  use  of  directed  energy  weapons  demands 
knowledge  of  the  potentially  adverse  environmental  interactions  with  high  energy  beams;  the  use  of  precision-guided 
munitions  requires  the  development  of  techniques  to  predict  battlefield  weather  elements  not  currently  observed  or 
i  predicted;  the  optimum  design  of  infrared  surveillance  and  space  defense  systems  requires  detailed  atmosphere  and 

celestial  background  infrared  emission  data;  improved  radio  frequency  communication  and  surveillance  systems  liemand  global 
capability  to  specify  and  predict  fluctuations  that  occur  in  the  ionsophere;  space  vehicle  orbit  and  reentry  predictions 
are  inaccurate  due  to  uncertain  variations  in  upper  atmosphere  density;  operational  satellites  are  damaged  by  energetic 
protons  and  electrons  released  in  solar  storms;  and  new  airframes  such  as  the  cruise  missile  require  an  improved  aircraft 
icing  prediction  capability.  To  meet  the  increasingly  stringent  requirements  for  improved  systems,  such  as  greater 
reliability,  higher  accuracy  and  survivability,  extended  remote  coverage  and  minimum  life  cycle  cost.  This  program 
element  provides  the  technology  to  address  the  geophysical  environment  as  an  integral  and  interacting  part  of  the  systems 
themselves.  The  program  in  geophysics  is  concentrated  in  five  areas:  Space  Effects  on  Air  Force  Systems,  Optical/Infrared 
Systems  Technology,  Upper  Atmosphere  Impact  on  Air  Force  Systems,  Terrestrial  Effects  on  Air  Force  Systems,  and  Weather 
Effects  on  Air  Force  Operations.  This  program  element,  in  addition  to  being  the  primary  technology  base  exploratory 
development  effort  in  geophysics,  provides  technical  support  to  other  Air  Force  and  Department  of  Defense  agency  programs 
and  receives  reimbursement  for  the  services  provided. 

‘  (U)  RELATED  ACTIVITIES:  This  program  greatly  benefits  from  research  performed  in  Program  Element  (PE)  61102F,  Defense 

Research  Sciences.  Major  beneficiaries  of  the  technology  developed  in  this  program  are  PE  63410F,  Space  Systems 
Environmental  Technolo^;  PE  63424F,  Missile  Surveillance  Technology;  PE  63426F,  Space  Surveillance  Technology;  PE  63438F, 
Satellite  Systems  Survi vabi  1  ity;  PE  63707F,  Weather  Systems  (Advanced  Develop?f>ent) ;  and  PE  63703F,  Continental  United 
States  Over-The-Horizon-Backscatter  Radar  System,  Programs  in  tlie  broad  area  of  geophysics  are  conducted  by  the  Army  and 
Navy  and  other  non-military  federal  agencies  such  as  the  National  Oceanic  and  Atmospheric  Administration  and  National 
Aeronautics  and  Space  Administration.  When  applicable  to  Air  Force  requirements,  information  gathered  by  others  is  used 
in  the  Air  Force  program.  In  addition  to  such  complementary  programs,  joint  or  coordinated  programs  are  conducted  with 
other  agencies  when  mutual  interests  exist.  The  work  within  this  program  element  was  coordinated  (1)  at  the  annual 
triservice  briefings  to  the  Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering  during  apportionment 
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review,  (2)  through  the  National  Aeronautics  and  Space  A-  ^nistrat ion/Air  Force  Space  Research  and  Technology 
Interdependence  Working  Group  which  meets  semiannually,  j)  with  National  Oceanic  and  Atmospheric  Administration  and  other 
federal  agencies  engaged  in  geophysical  sciences  through  committees  of  the  Federal  Coordinating  Council  for  Science, 
Engineering,  and  Technology  and  the  Federal  Coordinator  for  Meteorological  Services  and  Supporting  Research,  and  (4) 
through  working  groups  set  up  by  Air  Force  Geophysics  Laboratory  such  as  in  satellite  meteorology.  Examples  of  joint  or 

^  coordinated  programs  are:  Joint  Doppler  Operational  Progam,  a  program  with  the  National  Oceanic  and  Atmospheric 

Administration  to  develop  technigues  for  using  Doppler  radar  for  reliable  severe  storm  detection;  Spacecraft  Charging  and 
Spacecraft  Environment  Interactions,,  joint  programs  with  the  National  Aeronautics  and  Space  Administration  to  determine 
causes  and  means  of  controlling  undesired  electrical  charge  buildups  on  satellies,  and  to  develop  environmental 
specifications  for  future  large  space  structures;  Atmospheric  Transmission,  a  coordinated  program  with  the  Army  and  Navy 
to  develop  the  capability  and  the  computer  codes  to  predict  the  obscuring  effect  of  the  atmosphere  on  visual,  infrared  and 
millimeter  wave  precision  guided  munitions;  Intercontinental  Ballistic  Missile  Accuracy,  a  coordinated  program  with  the 
Defense  Mapping  Agency  to  develop  technigues  and  geophysical  instrumentation  to  improve  intercontinental  ballistic  missile 
targeting  accuracy;  and  Nuclear  Weapons  Effects,  a  program  with  the  Defense  Nuclear  Agency  to  model  the  nuclear -disturbed 
environment. 

(U)  WORK  PERFORMED  BY:  Work  performed  under  this  line  item  is  conducted  and  managed  by  Air  Force  Geophysics  Laboratory. 
Hanscom  AFB  MA.  Off-base  field  sites  are:  Wiather  Radar  Site,  Maynard,  MA;  Weather  Test  facility,  Otis  AFB,  MA;  Goose  Bay 
lonsopheric  Observatory,  Goose  Bay,  Labrador;  and  Balloon  Launch  Detachment,  Holloman  AFB  NM.  There  were  approximatey  75 
contractors  doing  work  under  125  contracts  utilizing  FY  1981  62101F  funds.  Ten  of  the  major  contractors  were:  Utah  State 
University,  Logan  UT;  Boston  College,  Boston  MA;  Northeastern  University,  Boston  MA;  Emmanuel  College,  Boston  MA; 
University  of  California  System,  CA;  Systems  and  Applied  Sciences  Corp.,  Riverside  MO;  Tri-Con  Associates,  Cambridge  MA; 
University  of  Lcwell,  Lowell,  MA;  Massachusetts  Institute  of  Technology,  Cambridge  MA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGR.AMS: 

k 

1.  (U)  FY  1981  and  Prior  Accompl  is  linen  ts :  The  spacecraft  charging  technology  program  has  been  succesfully 

concluded  with  delivery  to  the  Air  Force  Systems  Conniand  Space  Division  of  a  comprehensive  specification  of  the 
geosynchronous  space  environment,  a  method  for  calculating  electrical  potentials  on  and  near  spacecraft  and  detailed 
technigues  for  controlling  spacecraft  potential.  Satellites  already  benefiting  from  the  Air  Force  Geophysics  Laboratory's 
spacecraft  charging  expertise  include  Defense  Support  Program,  Global  Positio?  ing  System,  Defense  Satellite  Communications 
System  and  Air  Force  Satellite  Communication  System.  The  fifth  version  of  the  standard  Department  of  Defense  Low 
Resolution  Atmospheric  Transmission  code  has  been  distributed  to  users.  One  important  application  of  this  code  is  its  use 
in  developing  Tactical  Decision  Aids  which  allow  operational  coninanders  to  determine  quickly  which  type  of  guided 
munitions  to  order  uploaded.  The  rocket  probe  measurements  of  the  infrared  zodiacal  light  background  which  supports  the 
Miriature  Homing  Vehicle  and  Space  Based  Surveillance  Systems  programs  was  successfully  completed.  Ionospheric  and 
aun  ral  observations  and  propagation  experiments  were  conducted  by  the  Air  Force  Geophysics  Laboratory's  Airborne 
Ionospheric  Observatory  during  Electronic  Systems  Division  sponsored  system  performance  tests  of  the  Over-the-Horizon- 
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Backscatter  experimental  radar  system.  The  resulting  ionospheric  specification  models  were  crucial  for  the  final  go-ahead 
decision  on  that  system.  The  initial  operational  test  and  evaluation  for  that  operational  radar  system  will  be  carried 
out  beginning  in  FY  84.  The  Air  Force  Geophysics  Laboratory  identified  and  determined  the  effect  of  ionospheric  F  region 
irregularities  on  the  performance  of  the  Air  Force  Satellite  Communication  System  in  the  polar  region.  The  severity  and 
diurnal  and  seasonal  rate  of  occurrence  of  conditions  affecting  communication  system  fade  margins  can  now  be  anticipated 
and  planned  for  by  forces  operating  at  high  latitudes.  The  study  of  seismic  hazards  was  computed  for  six  designated 
Minuteman  wings  as  a  prelude  to  studies  which  will  encompass  all  MX  designated  sites.  The  very  long  baseline  inter¬ 
ferometry  technique  was  confirmed  as  an  accurate  way  to  determine  intercontinental  distances  within  a  few  centimeters,  the 
accuracy  required  by  Defense  Mapping  Agency  to  authenticate  the  scale  of  the  Department  of  Defense  World  Geodetic  System. 
The  key  analysis  software  for  the  joint  Department  of  Defense,  Department  of  Conmerce,  and  Department  of  Transportation 
Next  Generation  Weather  Radar  automated  diagnostic  technique  was  developed.  Forecasters  can  now  perform  three-dimensional 
storm  identification,  tracking  and  heavy  rain  prediction.  A  statistical  cloud  model  was  developed  that  provides  estimates 
of  cloud  presence  at  any  level  in  the  atmosphere  given  the  basic  climatological  Input.  These  new  modeling  techniques  make 
possible  improved  cloud-free  line-of-sight  estimates  and  cloud  distributions  for  war  gaming  and  military  flight 
operational  planning. 

(2)  (U)  FY  1982  Program:  The  Air  Force  Geophysics  Laboratory  will  deliver  the  following  two  payload  assemblies  for 

Shuttle  launch  during  this  period.  The  first  is  Cryogenic  Infrared  Radiance  Instrumentation  for  Shuttle  payload,  that 
will  measure  the  atmospheric  infrared  background  radiation  and  characterize  the  shuttle  infrared  contamination 
environment  The  second  payload  has  instruments  to  further  define  the  Shuttle  contamination  environment,  anbient  electric 
fields  around  the  vehicle  and  the  energetic  particle  flux,  as  well  as  ultraviolet  atmospheric  backgrounds.  Computer 
modeling  will  get  underway  to  develop  techniques  to  mitigate  adverse  environmental  effects  on  Air  Force  spacecraft 
missions.  Efforts  in  charged  particle  beam  ejection  efficiencies  from  space  vehicles,  improved  survivability  and 
reliability  of  space  systems  and  recognition  of  hostile  beam  threats  will  begin.  The  particle  ejection  systems  and 
environmental  sensors  for  a  rocket  experiment  will  be  constructed.  Preparations  will  begin  for  the  design  of  instruments 
and  experiments  for  a  radiation  satellite  investigation  of  the  earth’s  radiation  environment  and  its  effect  on  advanced 
microelectronics.  Other  major  thrusts  include:  the  formulation  and  testing  of  techniques  to  enable  operational 
prediction  of  weather  parameters  adversely  impacting  electro-optical  systems  performance.  These  methods  will  be  tested 
against  actual  field  measurements.  A  new  millimeter  wavelength  spectrometer  will  be  tested.  Millimeter  observations  are 
needed  in  support  of  weapons  and  surveillance  system  developments.  A  Target  Engine  Module  probe  flight  will  be  conducted 
to  obtain  moderate  thrust  post-boost  vehicle  engine  infrared  signatures.  High  latitude  measurements  of  phase  and 
amplitude  scintillation  data  at  Thule  and  Goose  Bay  will  be  correlated  with  expected  decreasing  solar  activity.  The  use 
of  Global  Positioning  System  transmissions  to  determine  total  electron  content  and  phase  scintillation  will  be  evaluated. 
The  effects  cf  artificial  modification  of  the  ionosphere,  i.e.,  heating  with  the  Arecibo  telescope,  will  be  correlated 
with  the  occurrence  of  scintillations.  An  F-region  ionospheric  modification  experiment,  using  rocket  explosive  water 
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releases  will  take  place  and  will  be  monitored  by  measurement  of  satellite  transmissions  through  the  disturbed  region. 

Data  from  the  successful  auroral-E  program  will  be  published.  An  electrostatic  accelerometer  will  be  prepared  for  flight 
as  part  of  t;ie  Defense  Mapping  Agency's  navigation  package  to  provide  improved  satellite  navigation,  as  well  as  improved 
data  on  atmospheric  density,  winds  and  vertical  motions.  The  technology  for  direct  measurement  of  atmospheric  optical 
turbulence  will  be  investigated  and  the  development  of  thermosondes  for  the  indirect  determination  of  optical  turbulence 
will  continue.  A  prototype  two-color  refractometo.r  will  be  completed,  which  will  correct  for  atmospheric  refraction  when 
taking  astronomic  measurements  to  determine  locations  on  the  surface  of  the  earth.  Procurement  of  a  pre-production  model 
^  of  this  instrijnent  is  scheduled  for  FY  1983.  To  support  alignment  and  positioning  of  Air  Force  systems,  a  prototype  laser 
gyroscope  will  be  designed  to  measure  azimuth  and  latitude  with  sub-arc  second  accuracy.  Analysis  of  SEASAT  data  will 
result  in  significant  improvements  in  altitude  resoJi  tion  of  oceanic  areas.  Ground  motion  measurements  will  continue  at 
selected  sites  to  determine  far-  and  near-field  rrouad  transfer  characteristics.  From  these  studies  techniques  will 
evolve  to  reduce  false  alarm  rates  in  the  triserv’ce  Base  Installation  Security  System.  An  electro-optical  nephelometer 
\  for  the  tactical  airborne  determination  of  atmospheric  transmission  at  visual  and  infrared  wavelengths  will  be  developed. 

A  lay  cost,  fast  response  humidity  sensor  will  be  developed  for  deployment  by  dropsonde  or  remotely  piloted  vehicle.  The 
feasibility  of  using  visible  and  infrared  radiometric  techniques  to  characterize  cloud  cover  will  be  determined.  Radar 
reflectivity  measurements  will  be  combined  with  satellite  imagery  to  develop  improved  cloud  ceiling  and  visibility 
predictions.  Experimental  and  theoretical  studies  will  begin  which  will  enable  identification  of  the  atmospheric 
conditions  controlling  microwave  propagation. 

3.  (U)  FY  1983  Planned  Program:  This  program  continues  the  emphasis  on  space  activities.  In  the  laboratory,  space 

chamber  studies  will  be  started  to  identify  interactions  between  the  space  environment  and  large  spacecraft  that  would  act 
to  seriously  limit  system  capabilities.  Within  the  radiation  satellite  program,  instruments  will  be  fabricated.  Planning 
and  coordination  will  begin  for  participation  with  National  Aeronautics  and  Space  Administration  in  the  Active 
Magnetospheric  Particle  Tracer  Experiments  which  are  designed  deliberately  to  create  instabilities  in  the  magnetosphere 
leading  to  substorms.  The  magnetosphere  response  will  be  characterized  in  part  by  the  Air  Force  Geophysics  Laboratory's 
magnetometer  network.  In  the  particle  beam  work,  a  rocket  nrobe  experiment  will  test  advanced  concepts  of  beam  formation, 

,  ejection,  detection  and  control.  Continue  development  and  fabrication  of  the  Cryogenic  Infrared  Radiance  Instrumentaticn 
for  Shuttle  lA,  which  will  obtain  the  data  base  for  the  development  of  design  criteria  needed  for  the  advanced 
surveillance,  detection  and  tracking  systems  of  the  post  1985  time  period.  High  altitude  rocket  experiments  such  as  the 
Zodiacal  Infrared  Program.,  Earth  Limo  Infrared  Atmospheric  Structure  will  be  conducted  to  en  iice  the  data  base  necessary 
to  define  the  IR  backgrounds,  and  a  rocket  version  of  the  Cryogenic  Infrared  Radiance  Instrumentation  for  Shuttle  will  be 
initiated.  The  Low  Resolution  and  High  Resolution  Transmission  Codes  as  well  as  the  Fast  Atmospheric  Signature  Code  will 
continue  to  be  expanded  and  updated  to  meet  future  system  requirements.  Additional  efforts  in  FY  1983  include:  Direct 
measurements  at  gravity  of  altitudes  up  to  50  kilometers  will  be  made  for  the  first  time,  to  test  and  verify  predictions 
of  t lie  vertical  dependence  of  gravity.  Completion  of  SEASAT  data  analysis  will  allow  implementation  of  a  new  common 
height  reference  system,  resulting  in  more  accurate  elevation  data.  Development  of  a  gravity  gradiometer  will  oegin  tc 
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extend  gravity  measurements  from  first  order  reference  points.  Construction  of  the  laser  gyroscope  will  be  completed  and 
testing  of  its  ability  to  measure  azimuth  and  latitude  with  sub-arc  second  accuracy  will  begin.  The  capabilities  of  the 
improved  Automated  Azimuth  Measuring  System  will  be  exploited  to  determine  the  effects  of  crustal  instabilities  on  Air 
Force  Systems.  To  advance  battlefield  weather  surveillance  systems,  expendable  infrared  visibility  meters  and  a  low  cost, 
fast  response  humidity  sensor  will  undergo  field  testing.  Remote  broadband  radiometry  along  with  in-situ  measurements 
will  be  evaluated  for  feasibility  in  measuring  cloud  cover,  tops  and  bases.  A  prototype  supers aturaton  sensor  will  be 
tested  for  use  on  aircraft  to  study  precipitation  growth  in  the  atmosphere.  Improved  temperature  inversion  algorithms 
will  be  developed  to  compute  accurate  temperature  and  water  vapor  profiles  from  satellite  infrared  and  microwave  radiance 
data.  Laser  Doppler  technigues  will  be  tested  for  their  effectivneess  in  detecting  wind  hazards  near  airbases.  Doppler 
weather  radar  technigues  will  also  be  developed  for  detection  of  severe  storm  precursors  to  improve  warning  time 
performance  of  the  Next  Generation  Weather  Radar.  Radar,  satellite,  and  conventional  weather  data  will  be  joined  to 
develop  models  for  short-range  (0-6  hours)  cloud  ceiling  and  visibility  prediction.  Measurements  and  theoretical  studies 
of  atmosplieric  conditions  affecting  microwave  propagation  will  be  carried  out.  A  new  fog  predicton  model  will  be  tested 
with  data  taken  at  the  Otis  Weather  Test  Facility.  Work  will  begin  on  techniques  to  predict  dispersion  of  hazardous  gases 
and  vapors  following  inadvertent  propellant  releases  from  Air  Force  facilities.  The  reason  for  the  FY  1983  reduction  of 
$5M  from  last  year's  sumnary  is  a  reduction  in  scope  of  seven  projects  by  at  least  20X.  The  exceptions  are:  06GL  - 
Laboratory  Operations,  7661  -  Spacecraft  Environment  Technology,  and  7670  -  Optical/IR  Properties  of  the  Environment. 

4.  (U)  FY  1984  Planned  Program:  The  emphasis  on  space-related  activities  in  this  program  element  will  continue.  A 

worst  case,  high  latitude  substorm  model  vnll  be  defined  and  made  available  to  space  system  designers.  The  environmental 
definition  will  be  accomplished  by  analysis  of  simultaneous  Defense  Meteorological  Satellite  Program  data  and  the  Explorer 
Satellite  particle  energy  and  flux  data.  The  radiation  satellite  instrumentation  will  be  ready  for  integration  into  the 
satellite  and  the  necessary  data  reduction  programs  will  be  developed.  The  Active  Magnetospheric  Particle  Tracer 
Experiments  to  create  disturbances  in  the  magnetosphere  will  be  carried  out  and  the  effects  analyzed.  Data  collected  from 
the  particle  beam  rocket  probe  experiment  will  be  compared  with  the  theory  and  the  results  will  be  applied  to  the  detailed 
design  of  space  shuttle  experiments.  As  the  Cryogenic  Infrared  Radiance  Instrumentation  for  Sh.L'ttle  lA  data  becomes 
available,  it  will  provide  a  seasonal,  geographic  and  temporal  data  base  of  the  earthlimb  and  atmosphere  for  system  design 
criteria.  Efforts  will  continue  to  keep  the  transmission  code  current.  The  spatial  scale  and  freguency  statistics  of 
index  of  refraction  variations  and  their  relation  to  atmospheric  optical  turbulence  will  be  modeled  for  use  in  designing 
laser  weapons  and  communication  systems.  Models  of  stratospheric  ion  and  aerosol  composition  will  be  developed  from  data 
obtained  from  mass  spectrometer  measurements  made  as  low  as  20  kilometers  in  altitude.  Development  of  a  three-dimensional 
dynamic  atmospheric  model  will  be  completed.  It  will  allow  prediction  of  worldwide  atmospheric  structure  between  50  and 
400  kilometers  as  a  function  of  varying  energy  input  from  the  sun.  A  rocket  experiment  will  measure  insolation  at 
extremely  short  ultraviolet  wavelengths  during  the  downside  of  the  solar  cycle.  The  ground-based  Light  Detection  and 
Ranging  Instrumentation  will  be  tested  at  Kwajalein  Missile  Range  to  determine  atmospheric  density  along  the  reentry 
corridor  of  missiles  launched  from  Vandenberg  AFB  CA.  The  Horizon  Ultraviolet  Program  instrument  will  be  flown  on  a 
satellite  through  the  Space  Test  Program  to  assess  the  potential  of  ultraviolet  as  a  satellite  attitude  sensor.  The 
ultraviolet  auroral  imager  will  be  flown  on  the  Defense  Nuclear  Agency's  beacon  satellite  as  test  of  whether  ultraviolet 
imaging  can  be  used  as  a  means  to  improve  significantly  the  specification  of  auroral  effects  un  Air  Force  Communications 
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Command  Control  and  Intelligence  systems.  Signals  generated  by  tN?  beacon  satellite  also  will  be  received  in  coordinated 
ground-based  and  airborne  measurements  of  radio  frequency  fade  and  phase  changes  caused  by  the  ionosphere  at  high 
latitudes.  Additional  data  obtained  during  early  Over-The-Horizon-Backscatter  operations  will  be  used  to  improve  generic 
ionospheric  specification  and  prediction  codes.  Development  of  a  prototype  radar-based  turbulence  sensor  will  be 
initiated  for  potential  airbase  use  in  avoiding  regions  of  hazardous  turbulence  in  clouds.  The  prototype  regional 
observing  and  forecasting  system  supported  by  National  Oceanic  and  Atmospheric  Agency  will  be  exercised  extensively  to 
conduct  intensive  mesoscale  weather  forecasting  tests.  Forecaster  effectiveness  will  also  be  evaluated  in  an  automated 
^  operational  environment. 

5.  (U)  Program  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  for  operation  of  the  Air  Force  Geophysics  Laboratory, 
Hanscom  AFB  MA,  including  pay  and  related  costs  of  civilian  scientists  and  support  personnel,  travel,  transportation, 
rents,  communications,  and  utilities  costs,  procurement  of  supplies  and  equipment,  and  contractor  support  services.  The 
Air  Force  Geophysics  Laboratory  performs  research  and  exploratory  development  irs  the  geophysical  sciences,  i.e.,  geodesy, 
geokinetics,  meteorology,  optical  physics,  ionospheric  physics,  upper  atmosphere  physics,  and  space  physics  in  support  of 
the  immediate  or  potential  needs  of  Air  Force  operational  systems. 

(U)  RELATED  ACTIVITIES:  This  project  supports  and  complements  all  of  the  technical  projects  under  this  program  element. 

(U)  WORK  PERFORMED  BY:  The  program  is  managed  by  the  Air  Force  Geophysics  Laboratory,  Hanscom  AFB  MA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS:  Plans  and  accomplishments  are  discussed  in  the  overall  prograrri  elenvjnt 
which  is  included  in  this  submission. 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  applicable. 

2.  (U)  FY  1982  Program:  Not  applicable. 

3.  (U)  FY  1983  Planned  Program:  Not  applicaole. 

4.  (U)  FY  1984  Planned  Program:  Not  applicable. 

5.  (U)  Program  to  Completion:  This  is  a  continue. g  program. 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources: 


Total 
Estimat .  j 
Costs 

Not  Applicable 

*  Excludes  1  Oct  1981  civilian  pay  raise  (4.8%). 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 

16,453  17,921  18,310 
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FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

RDT&E 

17,774 

17,633  * 

18,660 

19,010 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  project  is  to  measure,  model  and  predict  the  optical 
and  infrared  properties  of  the  earth,  the  atmosphere,  and  space  environment;  and  to  determine  their  effects  on  Air  Force 
and  Department  of  Defense  surveillance,  reconnaissance,  and  weapons  guidance  systems.  The  optical  and  infrared  properties 
of  particular  concern  are  background  emissions  of  the  earth,  the  atmosphere,  the  earthlimb,  the  celestial  sky  and 
near-earth  space,  and  the  transmissivity  of  the  atmosphere.  As  sensor  technology  continues  to  improve,  the  natural 
optical/infrared  environment  becomes  a  major  factor  in  limiting  the  availability,  sensitivity,  range,  and  coverage 
capability  of  future  electro  optical/infrared  systems  including  space-based  systems.  Knowledge  of  both  the  spectral 
structure  and  the  spatial /temporal  structure  of  backgrounds  and  targets  is  required  in  order  that  both  the  spectral  pass 
band  of  sensor  optics  and  the  electrical  pass  band  in  subsequent  data  processing  be  optimized. 

^  (U)  RELATED  ACTIVITIES:  This  project  greatly  benefits  from  research  performed  in  Program  Element  (PE)  61102F,  Defense 

'  Research  i.siences.  Direct  beneficiaries  of  the  technology  developed  in  this  project  include  PE  63424F,  Missile 

Surveillance  Technology;  PE  63428,  Space  Surveillance  Technology;  PE  63402,  Space  Test  Program;  PE  63707,  Weather  Systems 
(Advanced  Development);  PE  63435,  Intergrated  Operational  Nuclear  Detection  System;  and  PE  12431,  Defense  Support  Program. 
The  Defense  Advanced  Research  P!-ojects  Agency  is  a  principal  sponsoring  agency  for  many  efforts  in  ground-aircraft-  and 
satellite-based  infrared  and  electro-optical  surveillance,  target  signature  and  background  measurements  being  conducted  by 
Air  Force,  Navy  and  Army  Laboratories.  As  such,  it  performs  an  effective  coordinating  function  jointly  with  Air  Force 
development  organizations  through  such  activities  as  the  annually  conducted  Space  Surveillance  Symposia.  Programs  of  a 
related  or  collaborative  nature  include  the  Defense  Advanced  Research  Projects  Agency's  TEAL  RUBY,  and  HALO.  Navy  programs 
include  studies  of  optical  transmission  in  a  marine  environment  and  aircraft  target  signature  measurements  conducted  by 
Naval  Research  Laboratory  and  Naval  Weapons  Center,  respectively.  Army's  Night  Vision  Electro-Optical  Laboratory  and 
Atmospheric  Sciences  Laboratory  programs  concentrate  on  battlefield  conditions.  Navy  and  Army  efforts  are  coordinated  with 
Air  Force  Geophysics  Laboratory  as  part  of  the  Department  of  Defense  atmospheric  transmission  plan.  Within  the  Air  Force, 
efforts  which  relate  are  Armament  Division  Test  Center's  PAVE  PRISM.  Air  Force  Weapons  Laboratory's  Advanced  Radiation 
‘  Technology  Program  and  the  Avionics  Laborato>^y's  Systems  Characterization  Facility  and  tail-warning  receiver  development. 
Outside  the  Departntent  of  Defense,  National  Aeronautics  and  Space  Administration  activities  include  celestial  infrared 
emission  measurements,  atmosphere  pollution  measurements,  and  satellite  remote  sensing  of  meteorological  variables. 

Programs  in  this  project  are  coordinated  through  several  groups  including  the  Technical  Coordination  Program,  Subgroup  J 
Department  of  Defense;  Atmospheric  Transmission  Modeling  Ar,nual  Review  Conference,  Department  of  Defense;  HALO  Study  Group, 
Defense  Advanced  Research  Projects  Agency;  Infrared  information  Symposia,  Department  of  Defense;  Strategic  Surveillance 
Satellite  Meetings,  Defense  Advanced  Research  Projects  Agency;  Interagency  Propulsion  Committee  Meetings,  Department  of 
Defense/National  Aeronautics  and  Space  Administration;  North  Atlantic  Treaty  Organization  RSG-8  of  Panel  IV  (AC  243)  and 
selected  Department  of  Defense  study  panels.  In  addition,  there  is  a  coordinated  and  cooperative  program  in  atmospheric 
nuclear  weapons  effects  with  the  Defense  Nuclear  Agency. 
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(U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  project  is  provided  by  the  Air  Force  Geophysics  Laboratory,  Hanscom 
AFB,  MA.  There  were  11  contractors  performing  work  under  17  contracts  utilizing  FY  1981  PE  62101F  funds.  The  contractors 
were  Utah  State  University,  Logan,  UT;  University  of  California,  San  Diego,  CA;  Boston  College,  Boston,  MA;  Sonicraft, 
Cliicago,  IL;  University  of  Lowell,  Lowell,  MA;  Colorado  State  University,  Fort  Collins,  CO;  University  of  Wyoming, 

Laramie,  WY;  Aeronutronic  Ford,  Newport  Beach,  CA;  Photometries,  Burlington,  MA;  Aerodyne,  Bedford,  MA;  Visidyne, 
Burlington,  MA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCtRAM: 

1.  (U)  FV  1981  and  Prior  Accomplishments:  Project  7670  is  described  separately  in  a  descriptive  summary  for  the 

first  time.  As  part  of  the  Department  of  Defense  atmospheric  transmission  program,  the  world  standard  data  base  of 
atmospheric  gas  spectroscopic  quantities  was  created  by  this  project.  This  data  base  Is  maintained,  updated,  and 
distributed  to  all  military  and  civilian  groups  requiring  it.  In  addition  to  the  data  base  on  uniformly  mixed  atmospheric 
gases  and  selected  trace  gases,  the  following  computer  codes  have  been  developed.  1)  The  Low  Resolution  Transmission  Code 
has  advanced  to  the  fifth  edition.  Calculations,  both  of  atmospheric  transmission  and  of  radiance,  are  now  readily  made 
for  a  selection  of  model  atmospheres  and  arbitrary  slant  paths  through  the  atmosphere.  Tactical  theater  requirements  will 
continue  to  he  a  dominating  factor  in  determining  the  future  direction  of  this  research.  This  fifth  edition  also  includes 
verified  aerosol  scattering  models.  2)  The  High  Resolution  Transmission  Code  utilizes  the  data  base  at  infinite  resolution 
and  can  be  degraded  in  resolution  to  match  any  desired  instrijnent  function.  3)  The  Fast  Atmospheric  Signature  Code 
implementation  of  the  High  Resolution  Transmission  Code  now  p^'jvides  accelerated  line-by-line  calculations  extending  into 
the  microwave  spectral  region  from  the  visible.  This  project  has  a  long  history  of  innovative  instrmient  development  and 
of  measurements  of  atmospheric  infrared  background  radiation,  both  for  the  natural  atmosphere  and  during  nuclear  weapons 
tests.  Essentially  the  eritire  data  base  of  infrared  background  measurements  upon  which  atmospheric,  celestial  and 
zodiacal  background  radiation  models  are  based  have  been  carried  out,  either  within  this  project,  or  in  promotion  of  the 
advantages  of  Michelson  interferometry  as  an  observing  tool,  and  the  realization  in  practical  instr^inents  of  the  gains  in 
detectivity  which  arise  from  the  reduced  thermal  background  radiance  levels  in  sensors  held  at  cryogenic  temperatures. 

The  best  of  these  techniques  are  combined  in  the  Cryogenic  Infrared  Radiance  Instrunentation  for  Shuttle  sensors;  the 
first  of  these  is  scheduled  for  an  early  space  shuttle  flight  to  provide  a  mid-latitude  baseline  of  infrared  spectral 
structure  of  the  earthlimb  radiance  as  seen  from  space.  In  anticipation  of  the  need;,  of  the  Miniature  Homing  Vehicle  and 
Space  Based  Surveillance  System  programs  at  Space  Division,  technology  developed  in  this  project  has  been  successfully  used 
in  rocket  probe  measurements  of  the  infrared  zodiacal  light  background.  The  resulting  model  of  the  ultimate  background 
limiting  the  performance  of  cold  body  tracking  and  surveillance  systems  will  serve  the  needs  of  space  defense  system 
planners  for  the  foreseeable  iuture.  EXCEDE,  the  highest  power  electron  accelerator  space  experiment  ever  attempted,  was 
successfully  conducted  from  a  rocket  platform.  The  benchmark  data  obtained  will  be  a  cornerstone  of  the  Defense  Nuclear 
Agency  nuclear  scenario  infrared  background  codes  used  for  Department  of  Defense  systems  performance  analyses.  Using  a 
research  version  of  those  codes,  this  project  provided  data  and  models  of  atmospheric  nuclear  burst  backgrounds  as  input 
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to  programs  at  Space  Division,  simulating  surveillance  system  response  under  stressed  conditions.  This  project 
instruments  and  operates  a  flying  infrared  laboratory  in  a  KC-135  aircraft.  Atmospheric  nuclear  tests  have  been 
documented  in  the  infrared  from  this  platform,  as  well  as  airglow  and  aurora.  Measurements  made  from  this  aircraft 
represent  the  greatest  part  of  the  data  base  of  specral  and  spatial  infrared  signatures  of  in  flight  aircraft  from  all 
aspects  and  against  varied  backgrounds.  This  project  develops  the  infrared  sensors  and  carries  out  the  measurements  which 
are  reimbursed  by  Missile  Surveillance  Technology  program.  These  include  the  Balloon  Altitude  Mosaic  Measurements  which, 
to  date,  have  provided  the  existing  data  base  of  background  measurements  against  which  to  test  the  staring  mosaic  sensor 
concept,  and  tte  Multispectra  I  Measurements  Program  which  is  producing  the  data  base  of  spectral  and  spatial  signatures  of 
small  post-bocst  vehicle  rocket  engines. 


2.  (U)  FY  1982  Program:  The  first  Cryogenic  Infrared  Radiance  Instrumentation  for  Shuttle  payload  will  be 

delivered  for  Integration  to  the  space  shuttle  pallet.  It  will  determine  the  infrared  spectrum  of  atmospheric  background 
radiation  in  mid-latitude  regions  as  seen  from  space.  It  also  will  measure  and  characterize  the  contamination  environment 
chat  military  infrared  sensors  will  encounter  on  subsequent  shuttle  flights.  Two  Long-Wave  Infrared  radiometric  probe 
measurements  of  the  celestial  background  are  scheduled.  An  Earth  Limb  Infrared  Atmospheric  Structure  probe  flight  will 
determine  the  spatial  structure  of  short  wave  infrared  atmospheric  background  radiance  in  the  auroral  region.  A  cryogenic 
field-widened  interferometer  probe  flight  will  obtain  short  wave  length  infrared  spectra  of  the  atmosphere  during  an 
auroral  event.  Other  major  thrusts  include:  The  formulation  and  testing  cf  trehnigues  to  enable  operational  prediction 
of  weather  parameters  adversely  impacting  electro-optical  systems  perfcrmance.  The  Transportable  Optical  Atmospheric  Data 
System  will  begin  deployment  to  various  locations  to  study  specific  adverse  weather  conditions,  beginning  with 
participation  in  the  SNOW  1 A  measurement  program  in  Vermont.  This  technology  forms  part  of  the  data  base  upon  which  the 
Tactical  Decision  Aid  development  depends.  A  model  compatible  with  the  Low  Resolution  Transmission  Code  will  be  completed 
which  treats  radiation  transport  by  multiple  scattering  in  atmospheres  containing  both  molecular  and  aerosol 
constituents.  Development  of  an  application  oriented  atmospheric  transmittance  and  radiance  model,  oased  on  the  Fast 
Atmospheric  Signature  Code  algorithm  will  be  completed.  It  includes  spherical  geometry  for  any  slant  path  and  a  choice  of 
model  atmospheres  and  aerosol  distribution  models.  Ground  tests  of  a  new  millimeter  wavelength  spectrometer  will  be 
conducted.  This  instrument  is  planned  for  installation  in  the  KC-135  flying  infrared  laboratory.  Observation  of  earth 
and  atmospheric  radiation  background  and  target  signatures  in  the  millimeter  region  are  required  for  weapons  and 
surveillance  systems  development.  The  thi  I  flight  in  the  Tar  g^it  Engine  Module  series  will  be  conducted  under  *^he 
MuUispectraS  Measurements  Program.  In-situ  measurements  of  the  spectral,  spatial  and  terriporal  signatures  of  a  moderate 
thrust  post-boost  vehicle  engine  will  be  obtained.  In  the  Balloon  Altitude  Mosaic  Measurement  Program,  balloon  altitude 
spectral  and  radiometric  short  wavelength  infi  ared  measurements  under  low  solar  scattering  angle  conditions  and  against 
mountains  and  high  lakes  are  planned. 
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3-  FY  1983  Planned  Program:  Instrumentation  development  and  fabrication  for  the  Cryogenic  Infrared  Radiance 
Instrumentation  for  Shuttle  lA  flight  to  obtain  the  detailed  spectral  and  spatial  infrared  structure  of  the  earthlimb  and 
aurora  from  space  shuttle  platforms  will  continue.  This  data  base  will  provide  the  critical  design  criteria  for  advanced 
surveillance,  detection  and  tracking  systems.  High  altitude  rocket  probes  will  be  flown  to  measure,  radiometical ly,  the 
long  wavelength  infrared  earthlimb  and  celestial  background.  The  results  from  the  Zodiacal  Infrared  Program  will  be  made 
available  to  system  planners  as  a  model  of  the  diffuse  zodiacal  infrared  radiance  in  the  galactic  plan.  Data  from  the 
Earthlimb  Infrared  Atmospheric  Structrure  rocket  probe  measurements  of  auroral  and  air'^low  emissions  will  be  analyzed  and 
modeled  to  provide  a  first  order  capability  to  predict  short  wavelength  infrared  background  clutter.  Construction  of  a 
rocket  probe  version  of  the  Cryogenic  Infrared  Radiance  Instrunentation  for  Shuttle  sensor  will  be  initiated.  This 
Spectral/Spatial  Infrared  Radiometer  Interferometer,  telescoped  will  be  launched  into  an  aurora  in  FY  198^.  In  other 
efforts,  measurements  relating  to  optical  guaritities  and  meteorological  variables  in  Germany  will  continue  in  cooperation 
with  the  Army's  Atmospheric  Sciences  Laboratory.  They  will  characterize  the  vertical  structure  of  hazes  and  fogs  under 
low  visibility  conditions.  Locally  cptical/infrared  transmission  will  be  studied  under  well  documented  conditions  of 
snow,  rain,  fog,  and  heavy  haze.  The  Low  Resolution  Transmission  Code  will  receive  a  subroutine  for  calculating  the 
background  radiation  field  from  scattered  solar  or  lunar  radiation.  The  Fast  Code  implementation  of  the  High  Resolution 
Transmission  Code  will  be  applied  to  engine  plume  signatures.  Airborne  measurements  of  terrain  and  cloud  backgrounds  in 
the  submillimeter  spectral  region  will  begin.  Airborne  infrared  spectral  measurements  of  targets  will  be  extended  to  long 
range  with  the  use  of  telescopic  instrumentation.  The  first  of  the  High  Performance  Target  Engine  Measurements  in  the 
Multispectral  M<.-:asurements  Program  will  take  place. 


FY  1984  Planned  Program:  Data  from  the  Cryogenic  ’nfared  Radiance  Instrunentation  for  Shuttle  will 
provide  the  first  links  to  a  synoptic  model  of  auroral  and  airglow  spectral  and  spatial  structure.  The  EXCEDE  rocket 
probe  flight  will  measure  the  spatial  profile  of  ultraviolet,  visible  and  infrared  emissions  induced  in  the  upper 
atmosphere  by  a  iOO  kilowatt  electron  accelerator.  This  dosing  of  the  atmosphere  and  associated  measurements  provide  a 
calibration  of  effects  produced  by  atmospheric  nuclear  detonations.  These  and  other  data  will  continue  to  find 
application  in  weapons  effects  codes  used  in  surveillance  system  simulation  programs.  The  data  from  local  and 
Europe-based  correlated  measurements  of  optical/infrared  transmissions  and  meteorological  variables  will  be  used  to 
establish  a  statistical  data  base  relative  to  the  vertical  structure  of  hazes  and  fogs.  The  Low  Resolution  Transmission 
Code  will  incorporate  new  band  model  parameters  for  uniformly  mixed  ar.d  trace  gases,  and  the  procedure  will  be  applied  to 
non-equi 1 ibriim  atmospheric  radiance  problems.  The  second  High  Performance  Target  Engine  Model  flight  will  take  place, 
extending  the  data  base  of  measurements  of  atmospheric  interaction  radiation  associated  w'lth  post-boost  vehicle  rocket 
engine  exhausts.  The  NKC-135  infrared  laboratory  aircraft  will  continue  to  be  used  for  selected  target  and  background 
measurements  and  will  take  measurements  in  support  of  the  TEAL  RUBY  experiment. 
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Program  Element:  #  62101F 

iX)D  Mission  Area:  Tnvironmental  and  Life  Sciences  #522 

5.  (U)  Program  to  Completion:  This  is  a  continuing 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources : 

FY  1981  FY  1982 

Actual  Estimate 

4,546  5,317 

8.  (U)  Comparison  with  FY  1982  Budget  Data: 

4,700  4,900 


Title:  Optical/IR  Properties  of  the  Environments 
Title:  Geophysics 

Budget  Activity:  Technology  Base  #1 

program. 


FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

5,800 

6,285 

Continuing 

Not  Applicable 

6,100 

FY  1983  RDToE  DESCRIPTIVE  SUMMARY 


Program  Element:  ^62102F 

DOD  KJ.sslon  Area:  Engineering  Technology  (ED),  *523 
(U)  RESCJRCES  (PROJECT  LISTING)($  In  thousands): 


Projecic 

FY  1981 

FY  1982 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMEfJT 

38,285 

42,156 

06ML 

Laboratory  Operations 

14,408 

14,734* 

2417 

Thermal  Protection  Materials 

2,877 

3,385 

2418 

2419 

Metallic  Structural  Materials 
Nonmctalllc  Structural 

4,900 

5,480 

Materials 

4,300 

4,807 

2420 

2421 

Aerospace  Propulsion  Mate  ials 
Fluid,  Lubricants  and  Fluid 

3,000 

3,462 

2422 

Containment  Materials 
Protective  Coatings  and 

2,800 

3,365 

2423 

Materials 

Electromagnetic  Windows  and 

2,700 

3,173 

Electronic  Materials 

3,300 
* Excludes 

3,750 

1  Oct  81 

Title:  Materials 

Budget  Activity:  Technology  Base, 


FY  1983 
Estimate 

FY  1984 
Estimate 

i^dditlor.al 
to  Completion 

Total 

Estimated 

Costs 

46,174 

49,866 

Continuing 

Not  applicable 

15,632 

3,993 

5.f27 

15,874 

4,280 

6,630 

4,970 

4,219 

5,950 

4,350 

3,795 

3,903 

3,695 

4,098 

4,243 
rllian  Pay 

4,781 

Raise. 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  conducts  the  entire  Air  Force  exploratory 
development  program  In  materials.  It  develops  new  and  Improved  materials  which  are  required  to  meet  the  Increased 
performanre,  reliability  and  survivability  of  current  and  future  aerospace  systems.  The  needs  of  Air  Force  aircraft, 
spacecraft  and  missiles  are  specialized  and  unique  and  cannot  be  satisfied  by  research  and  development  directed  solely 
at  civilian  needs.  The  program  also  provides  management  and  operational  support  for  the  Materials  Laboratory,  Wright- 
PaLLerson  Air  Force  Base,  OH,  as  the  Air  Force  agency  concerned  with  ail  aspects  of  materials  research,  development  and 
manufacturing  technology. 

(U)  BASIS  FOn  FY  1^83  RDT&E  REQUEST:  The  FY  1983  program  represents  a  4.5  percent  real  growth  over  FY  1982.  The  FY 
!983  funds  will  be  used  to  support  materials  technology  programs  which  address  current  and  projected  deficiencies  In 
ruiiterlals  technology  which  Impact  the  Air  Force  mission.  The  projects  conducted  under  this  program  element,  while 
addressing  all  Air  Force  materials  needs,  will  highlight  aetal-matrlx  composites  and  rapid  sc Vdlf Icatlon  powder  metal 
Imgy;  erosion  resistant  carbon/carbon  composites  for  strategic  reentry  vehicles  and  higher  performance,  isore  fuel 
efficient  gas  turbine  engines;  the  reduction  of  crltical/strateglc  metals  content  in  current  and  future  systems;  and 
methods  of  protecting  both  personnel  and  systems  from  the  effects  of  high  energy  laser  radiation.  Emphaels  will 
continue  to  be  on  those  technologies  which  are  currently  deficient  to  meet  Air  Force  systems  needs;  and  will  balance 
materials  performance,  durability,  reliability  and  cost. 
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(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1981 


FY  1982 
Estimate 


FY  1983  FY  1984 

Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Costs 


RUT&E  Funds 

(U)  OTHER  APPROPRIATION  FUNDS: 


37,600  44,000  53,800 


Continuing  Not  applicable 


Military  Consrructlon 


20,600  16,768 


The  $7,626  million  reduction  in  FY  1983  vrlll  delete  or  delay  programs  to:  develop  erosion  resistant  carbon/carbon 
composites  for  nosetlps  and  heatshields  of  maneuvering  reentry  vehicles;  new  ar.ranna  and  radome  materials;  strategic 
penetration  aids;  erosion  resistant  infra  -id  vindow  material  for  use  at  Mach  2+;  carbon/carbon  composites  for  aircraft 
and  cruise  missile  engines;  and  the  adhtiSive  bonding,  thick  laminate  processing  and  nondestructive  testing  necessary 
for  successful  application  of  composite  r.iterials  to  large  aircraft  such  as  air-launched  strategic  missile  carriers 
and  advanced  technology  bombers. 
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(V.)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  objective  of  this  program  is  to  develop  new  and  improved  aerospace 
materials;  provide  reliable  materials  property  design  data  for  new  materials;  to  better  utilize  existing  materials; 
and  to  maintain  the  Materials  Laboratory  as  the  center  of  Air  Force  expertise  on  operational  materials  problems, 
materials  processing  and  materials  failure  analysis.  All  areas  of  materials  development  and  processing  are  addressed 
with  special  emphasis  on  thermal  protection  materials  for  strategic  reentry  vehicles  and  missile  propulsion;  metal 
and  nonmetallic  structural  materials;  all  materials  used  to  make  turbine  engines;  oils,  hydraulic  fluids,  seals  and 
sealants;  coatings  for  protection  from  environmental  and  laser  damage;  nondestructive  inspection  and  corrosion  preven¬ 
tion  techniques;  and  electronic/electromagnetic  materials  for  infrared  detectors,  space  surveillance  systems,  optical 
components  for  high  energy  laser  systems,  and  semiconductor  devices.  This  program  element  is  not  only  the  primary 
technology  base  materials  exploratory  development  effort  in  the  Air  Force,  but  also  it  provides  technical  support  to 
other  Air  Force  and  Department  of  Defense  agencies  and  is  partially  reimbursed  by  those  agencies  for  the  services 
rendered.  The  Materials  Laboratory  is  fully  reimbursed  for  basic  research  efforts  by  PE  61102F,  Defense  Research 
Sciences.  The  project  break  reflects  the  best  estimate  considering  these  anticipated  reimbursements,  i  ut  may  require 
adjustment  to  the  degree  that  reimbursements  are  actually  earned. 

(U)  RELATED  ACTIVITIES:  All  three  military  services.  Defense  Advanced  Research  Projects  Agency,  the  National 
Aeronautics  and  Space  Administration,  the  Department  of  Energy,  and  industry,  through  the  Independent  Research  and 
Development  program,  carry  out  research  and  development  programs  in  materials  technology  specifically  related  to 
their  requirements.  Coordination  is  provided  by  the  exchange  of  planning  documents,  joint  agency  technical  planning 
committees,  and  activities  such  as  the  Department  of  Defense  Metal-Matrix  Composite  Steering  Committee,  the  Materials 
Development  Coordination  Committee  for  Advanced  Strategic  Reentry  Vehicles,  the  Department  of  Defense  Materials  and 
Structures  TechnoJLogy  Conference,  and  the  Tri-Service  Laser  Hardened  Materials  and  Structures  Croup.  These  joint 
planning  meetings  and  materials  coordination  activities  highlight  the  specialized  materials  requirements  of  each 
organization  and  are  determining  factors  in  the  formulation  of  complementary,  nonredundant  materials  research  and 
development  programs.  Interface  with  Industry  and  the  civilian  community  is  reinforced  by  active  participation  in 
academic  and  professional  organizations  and  societies.  This  program  element  receives  specific  input  from  PE  6!102F, 
Defense  Research  Sciences,  and  provides  technical  output  to  other  program  elements  such  as  PE  6321  IF,  Aerospace 
Structuies  and  Materials,  and  PE  7801 !F,  Manufacturing  Technology, 

( 0)  WORK  PERFORMED  BY :  The  Materials  Laboratory,  Wrlght-Patterson  Air  Force  Base,  OH,  is  the  organization  responsible 
for  the  management  of  this  program.  Ten  major  contractors  in  FY  1981  were;  Avco  Corporation,  Greenwich,  CT;  General 
Electric,  Schenectady,  NY;  General  Dynamics,  St.  Louis,  MO;  Honeywell,  Minneapolis,  MN;  Hughes,  Culver  City,  CA; 
MclX)nnell  Douglas  Corporation,  St.  Louis,  MO;  Rockwell  International,  El  Segundo,  CA;  Systems  Research  Laboratories, 
Beavercreek,  OH;  United  Technologies,  Sunnyvale,  CA;  and  University  of  Dayton  Research  Institute,  Dayton,  OH.  In 
addition  to  the  above,  there  are  A9  other  industrial  contractors,  24  non-profit  contractors  and  a  total  of  148 
contracts. 

(U)  PROT.^AM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

Prior  Accomplisluaents:  Developed  the  carbon/carbon  composites  used  in  the  Minuteman  III  and  MX 
strategic  reentry  vehicles  nosetips  tc  achieve  required  syetem  target  accuracies  and  the  carbon/carbon  for  the  MX  rocket 
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Program  Element;  #62102F  Title;  Materials 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  BudgetrActlvlty :  Technology  Base,  #1 

motor  nozzles.  A  nonflammable  hydraulic  fluid  and  associated  system  seals  were  de/eloped  for  use  in  new  military 
aircraft  to  reduce  the  Air  Force’s  $12  million  per  year  average  loss  to  hydraulic  related  fires  which,  between  1965 
and  1980,  effected  156  aircraft,  killed  5,  and  injured  13  personnel.  The  increased  performance  and  reliability  of 
current  jet  engines  was  made  possible  through  Improved  materials  for  discs,  blades,  vanes,  fans  and  compressors,  and 
gas  path  seals  developed  under  this  program  element.  Initiated  programs  to  conduct  Department  of  Defense  and  Congres- 
^  slonally  directed  emphasis  of  erosion  resistant  carbon/carbon  and  metal-matrix  composite  technologies.  Erosion 

resistant  radome  coatings  were  developed  which  give  a  tenfold  decrease  in  maintenance  requirements  and  are  in  use  on 
most  Air  Force  and  commercial  aircraft.  Infrared  and  laser  window  materials  were  developed  which  made  possible  current 
weapon  systems  like  PAVE  TACK  and  high  energy  laser  devices.  New  coatings  (paint)  for  visual  and  Infrared  camouflage 
were  successfully  formulated  and  are  now  in  use  on  A-10,  F-15,  F-16  and  other  operational  aircraft.  Developed  the 
technologies  which  made  possible  the  advanced  composite  materials  such  as  boron  and  graphite  reinforced  epoxies,  and 
*  developed  the  advanced  superplastic  forming  titanium  metalworking.  * 

FY  1982  Program:  The  FY  1982  program  will  continue  the  support  of  erosion  resistant  carbon/carbon  and 
metal-matrix  composite  technologies.  Increased  emphasis  will  be  placed  on  rapid  solidification  rate  powder  metal 
technology.  The  applicability  of  ceramics  and  carbon/carbon  composites  to  gas  turbine  engines  will  be  determined  and 
the  development  of  necessary  oxidation  resistant  coatings  for  carbon/carbon  will  begin.  Emphasis  will  be  placed  on 
programs  which  reduce  the  dependence  on  critlcal/strateglc  metals  and  natural  petroleum  products  both  by  new  materials 
development  and  Improved  manufacturing  processes.  Laser  hardened  materials  technology  programs  will  be  continued  with 
Increased  emphasis  on  tactical  applications.  Also  highlighted  will  be  synthetic  hydrocarbon  chemistry;  contamination 
control  in  space;  aircraft  paints,  coatings,  and  stripping  techniques  compatible  with  environmental  restrictions,  as 
well  as  a  broadly  based  program  in  nondestructive  inspection  technology  designed  to  Increase  detection  capability  while 
decreasing  the  requirement  for  human  judgements. 

FY  1983  Planned  Program;  The  FY  1983  planned  program  will  continue  active  support  of  rapid  solidification 
k  rate  powder  metallurgy  and  erosion  resistant  carbon/carbon  composite  technologies.  Laser  hardened  materials  technology 
will  emphasize  moans  to  protect  satellite  and  tactical  electro-optical  systems  from  pulsed  laser  damage.  Programs  will 
be  initiated  to  develop,  jointly  with  the  Defense  Advanced  Research  Projects  Agency,  those  materials  and  processing 
technologies  necessary  to  allow  industrial  base  advanced  manufacturing  methods  using  robots  with  artificial  intelligence 
and  real-time  production  process  control.  Materials  development  will  be  initiated  on  new  types  of  strategic  reentry 
vehicle  antenna  windows.  Programs  will  be  initiated  in  nondestructive  Inspection  of  large  composite  structures  which 
will  be  required  for  next  generation  fighter,  bomber  and  cargo  aircraft.  Other  FY  1982  programs  will  be  continued 
with  emphasis  determined  by  the  results  in  FY  1981  and  FY  1982. 

Planned  Program:  Developments  discussed  In  the  VY  1983  planned  program  will  continue,  with  emphases 
dependent  upon  the  results  obtained  in  FY  1982  and  FY  1983.  Delayed  programs  in  high  temperature  adhesives  and  sealants 
will  be  Initiated  to  address  operations!  problems;  as  will  n=^w  construction  techniques  in  strategic  reentry  vehicle 
lu.setip  and  heatshields. 

^ Program  to  Completion:  This  Is  a  concinuing  program. 

(U)  Milestones :  Not  applicable. 
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Project:  <I06ML  Title:  Materials  Laboratory  Operations 

Program  Element:  #62102F  Title:  Materials 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  supports  activities  required  to  operate  the  Materials  Laboratory 
and  Includes  the  pay  and  related  costs  of  civilian  scientists,  engineers  and  supporting  personnel,  travel,  transporta¬ 
tion,  rents,  communications,  utilities,  procurement  of  supplies  and  equipment,  and  con^:t:actor  support  services.  The 
Materials  Laboratory  la  resoonslble  for  the  Air  Force  exploratory  and  advanced  developmerv  programs  in  the  area  of 
materials  technology,  a  portion  of  the  basic  research  program  in  materials,  and  for  the  Aar  Force  Manufacturing  Tech¬ 
nology  program.  The  laboratory  provides  technical  suport  to  current  and  future  system  program  offices,  the  Air  Force 
Logistics  Command,  and  the  operational  commands.  It  also  maintains  a  quick  reaction  capability  to  respond  to  opera¬ 
tional  problems  Involving  technology,  materials  application,  and  failure  analysis. 

(U)  RELATED  ACTIVITIES:  This  project  supports  and  complements  all  of  the  technical  projects  under  this  program  element 
as  well  as  all  other  projects  and  programs  managed  by  the  Materials  Laboratory. 

(U)  WORK  PERFORMED  BY;  The  Materials  Laboratory,  Wrlght-Pa'terson  Air  Force  Base,  OH,  is  the  organization  responsible 
for  management  of  the  projects  Included  under  the  Materials  p.'^-Ta®. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  applicable. 

2.  (U)  FY  1982  Program;  Not  applicable. 

3.  (U)  FY  1983  Planned  Program ;  Not  applicable. 

A.  (U)  FY  1984  Planned  Program:  Not  applicable. 

5.  (li)  Program  to  Completion;  Not  applicable. 

6.  (U)  Milestones ;  Not  applicable. 

7.  (U)  Resources: 


FY  198! 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

KUT&E  (3600) 

14,408 

14,734 

15,632 

15,874 

Continuing 

Not  applicable 

8.  (U)  Comparison  with  FY 

1982  Descriptive 

Summary : 

RDT&E  (3600) 

Increase  In  FY  1983  budget  due 

12,702  13,976 

to  Impact  of  1  Oct  81  civilian 

14,276 
pay  raise. 

Continuing 

Not  applicable 
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Project:  #2418  Title:  Metallic  Structural  Materials 

Prograo  Ele"»ent:  #62102F  Title:  Materials  > 

DOD  Mission  Area;  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  #I 

(U)  DETAIL7D  BACKGROUND  AND  DESCRIPTION;  The  objective  of  this  project  is  to  develop  and  apply  metallic  structural 
materials  and  process  ttohnoiogy  to  reduce  acqulslticn  and  maintenance  coots,  to  Improve  structural  life  and  reliability 
and  improve  performance  of  Air  Force  aerospace  structural  systems.  This  encompasses  the  development  of  metallic 
materials  and  processes  to  give  alloys  having  high  loughness/denslty  ratios,  better  processing  and  joining  techniques, 
higher  use  temperatures,  and  more  predictable  properties.  Nondestructive  measurement,  evaluation,  and  inspection 
techniques  are  developed  to  allcw  greatei  quality  assurance  and  service  life  Inspection.  Systems  support  in  the  forms 
of  failure  analysis,  repair  techniques,  and  inspection  is  provided  to  the  operational  and  logistic  commands. 

(U)  RELATLD  ACTIVITIES:  In  the  area  of  metallic  materials,  all  Department  of  Defense  services,  the  Defense  Advanced 
Research  Projects  Agency,  the  National  Aercnautlcs  and  Space  Administration  and  many  Industrial  and  academic  organiza¬ 
tions  conduct  programs  related  to  the  Air  Force  effort.  Coordination  is  provided  by  joint  agency  technical  committees, 
exchange  of  planning  documents,  technical  symposia  and  the  Department  of  Defense  Materials  and  Structures  Technology 
Conference.  These  activities  assure  that  the  unique  and  specialized  materials  requirements  of  each  service  are  being 
met  and  wher;?  devolcpment  goals  are  similar the  efforts  are  complementary. 

(U)  WORK  PERFORMED  BY:  The  Materials  Laboratory,  Wrlght-Patterson  Air  Force  Base,  OH,  le  the  organization  responsible 
for  the  management  of  this  program.  The  ten  uajor  covitractors  for  FY  I3bl  were:  Rockwell  International,  El  Segundo, 

CA;  Systems  Research  Laboratories,  Dayton,  OH;  University  of  Dayton  Research  Institute,  Dayton,  OH;  University  of 
Cincinnati,  Cincinnati,  OH;  Universal  Technology  Corporation,  Dayton,  OH;  Westinghouse  Corporation,  Pittsburgh,  PA; 
Battelle  Memorial  Institute,  Columbus,  OH;  Miami  University,  Oxford,  OH;  United  Technologies,  Sunnyvale,  CA;  and  Avco 
Corporation^  Greenwich,  CT.  In  addition  to  the  above,  there  ,.re  9  other  industrial  contractors,  5  non-profit 
contractors  and  a  total  of  33  contracts, 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  PY  1981  and  Prior  Accomplishments:  Superplastic  forming  and  diffusion  bonding  technologies  were  developed 
to  reduce  the  cost  of  titanium  processing  to  a  level  which  made  it  usabi**  ir.  aircraft  systems.  The  enabling  technology 
for  raetal-matrlx  composites  was  developed  jointly  with  the  Defense  Advanced  research  Projects  Agency.  Nondestructive 
inspection  tcchnoi ogles  were  developed  which  now  serve  as  the  basis  for  Air  7orce  manufacturing,  field  maintenance,  and 
depot  inspection  procedures.  Precision  metal  casting  techniques  were  developed  which,  when  applied  to  Air  Force  cruise 
missile  manufacture,  have  a  projected  production  cost  savings  of  over  $150  irilHon. 

2.  (U)  £Y  1982  Program;  The  FY  1982  prograai  will  emphasize  metal-matrix  technology.  Improved  system  performance 
and  life  expectancy  will  be  sought  by  developing  new  powder  metal  alloys  of  aluminum,  titanium  and  nlckle  based  super¬ 
alloys  by  rapid  solidification  rate  powder  fornlng  techniques.  Additional  emphasis  will  be  given  to  reducing  the  need 
for  high  cost,  short  supply  met^^ls  such  as  cobalt  and  chromium  by  developing  new  alloys  with  little  or  no  such  crltlca.^. 
strategic  luateilals,  and  Improved  metal  working  techniques  to  reduce  waste.  Improved  metal  working  thrusts  in  non¬ 
destructive  evaluation  technologies  will  Include:  improved  ultranonlr.  and  eddy  current  inspection  methods,  new  liquid 
penetrant  inspection  processes  for  use  by  field  Inspection  facilities,  improved  ultrasonic  signal  processing  techniques 
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which  will  Increase  the  railablllty  of  Inspection  of  complex  shapes,  and  the  development  oL  Inspection  techniques  for 
carbon/cajbon  composite  structures. 


3.  (U)  FY  19C3  Planned  Program:  The  FY  1983  program  will  build  on  the  accomplishments  of  the  FY  1982  program  and 
will  continue  to  emphasize  metal-matrix  composites.  Support  to  the  Department  of  Defense/Trl-Sei vice  program  in  Rapid 
Solidification  Powder  Metal  Technology  will  be  continued  with  a  goal  of  reducing  the  cost  of  thick  titanium  airframe 
structures  by  40-60  percent  through  Improved  titanium  powder  metallurgy.  The  development  of  nondestructive  Inspection 
techniques  will  be  Initiated  for  crack  detection  In  the  Inner  vlngs  with  a  goal  of  decreasing  current  costs  -of  over  $150 
per  fastener  to  $5  per  fastener.  Programs  to  Improve  technology  for  field/depot  maintenance  procedures  will  continue. 

4.  (U)  FY  1984  Planned  Program:  Developments  discussed  In  the  FY  1983  planned  program  will  continue  with  charges 
in  emphasis  dependent  upon  results  obtained  during  FY  1982  and  FY  1983.  Potential  areas  of  emphasis  are  Improved 
forging  technology,  rapidly  quenched  titanium  powder,  low  density  aluminum,  and  highly  automated  nondestructive  Inspec¬ 
tion  techniques. 


5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  ^ U)  Milestones ;  Not  applicable. 

7.  (IJ)  Resources: 


FY  1981 
Actual 

FY  1982 

FY  1983 

FY  19G4 

Additional 

Total 

Estimated 

Rl)T4E  (3600) 

4,900 

5,480 

5,627 

6,630 

Continuing 

Not  appllcaMe 

(U)  Comparison  with 

FY  1982  Descriptive 

Summary: 

RDT&E  (3600) 

5,100 

5,300 

7,900 

Continuing 

Not  applicable 

The  $2,273  million  reduction  in  FY  1983  will  decrease  planned  support:  to  the  Department  of  Defe:.se  Rapid  Solidification 
powder  Metal  Teclinology  piogram  and  delay  programs  to  reduce  manufacturing  costs  by  improving  metal  removal  processes 
and  Inspection  techniques. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  f62201F  Title:  Aerospace  Flight  Dynamics 

DOD  Mission  Aiea:  Engineering  Technology  (ED)»  #523  Budget  Activity:  Technology  #1 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands) ; 


Total 

Project 

FY  1981 

FY  i982 

FY  1983 

FY  1984 

Additional 

Estimated 

Numbe  *■ 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAI.  FOR  PROGRAM  ELEMENT 

55,686 

55,155 

61,219 

65,194 

Continuing 

Not  applicable 

06FF 

Laboratory  Operations 

28,497 

30,133* 

31,809 

32,358 

2401 

Structures  rnd  Dynamics 

6,369 

5,799 

7,353 

7,915 

*>402 

Vehicle  Equipment 

5,179 

4.756 

5,495 

6,228 

2403 

Flight  Control 

6,953 

6,342 

7,290 

8,274 

2404 

Aeromechanics 

8,688 

8,125 

9,272 

10,409 

♦Exclude  8 

1  Oct  81 

Civilian  Pay  Raise  (4.8Z) 

(U)  BRIF.r  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  exploratory  development  program  provides  the  flight  vehicle 
technologies  required  for  the  design  and  development  of  future  aerospace  vehicles  (aircraft,  missiles,  and  spacecraft) 
and  for  tlie  improvement  of  current  vehicles.  It  encompasses  the  technical  areas  of  otructwes,  aerodynamics,  aero- 
thermodynamics,  flight  performance  analysis,  vehicle  dynamics,  flight  control,  crew  station  viesign,  crew  escape  and 
recovery,  environmental  control,  mechanical  ;;ub6y8tems,  survivability/vulnerability,  and  technology  integration.  The 
program  also  provides  for  the  operational  support  and  management  of  the  Flight  Dynamics  Laboratory,  .Air  Force  Wright 
Ac'ronautlcal  Laboratoriec,  Wrlght-Patter son  Air  Force  Base,  OH. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Tne  FY  1983  program  represents  7.2  percent  real  growth  over  FY  1982.  This  growth 
will  be  used  to  develop  flight  vehicle  technologies  which  enhance  the  capabilities  of  future  aerospace  vehicles  and 

Improve  the  capabilities  of  existing  vehicles,  itew  design  techniques  and  criteria  are  to  be  developed  for  structures 

built  of  composite  materials  which  consider  fatigue  and  fracture  toughn^^ss,  as  well  as  the  usual  stress  loading, 
deflection  and  geometry.  Test  procedures  will  be  developed  for  the  reliability  evaluation  of  avionics  equipment  through 
the  use  of  accelerated  environmental  testing  which  will  produce  results  in  agreement  with  actual  field  experience. 
Technologies  will  be  explored  which  offer  solutions  to  the  problem  of  sustaining  combaL  operations  off  of  damaged 
runways  and  alternate  surfaces.  Integrated  control  concepts  will  be  developed  wuich  support  alternate  penetration 
tactics  which  will  enhance  t'*.e  survivability  of  fighter/attack  and  bomber  aircraft.  Aerodynamic  prediction  techniques 
will  be  developed  and  expanded  to  a^'.dresa  new  flight  vehicle  problems  such  as  higher  speeds,  reentry  vehicles,  weapons 

bay  and  weapons  release  problems,  and  new  configurations  designed  for  low  observability. 
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Program  Element;  I62201F  Title:  Aerospace  Flight  Dynamics 

DOD  Mission  Area:  Engineering  Technology  (ED)  ,  #523  Budget  Activity:  Technology  Base,  #1 

(U)  OOMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

Total 


FY  1981 

FY  1932 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

52,300 

56,100 

73,000 

Continuing 

Not  applicable 

CD  OTHER  APPROPRIATION  FUNDS; 

Military  Construction 

9,700 

0 

0 

2.663 
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Program  Element:  I62201F  Title:  Aerospace  Flight  Dyrtamlcs 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  9 1 

(U)  DETAIiuiED  BACKGROUND  AND  DESCRIPTION:  This  progri^.m  element  supports  work  In  many  scientific  disciplines  and 
technical  domains.  The  Structures  and  Dynamics  area  Includes  the  use  of  metallic,  nonmetalllj,  and  composite 
materials,  processes,  and  techniques  for  fastening,  joining,  and  bonding;  load  analysis  and  testing;  fracture  and 
fatigue  Investigations;  aeroelastlclty ,  flutter,  vibration,  and  acoustics.  Vehicle  Equipment  Includes  landing 
gear  components;  pivots  and  bearings;  environmental  control  systems;  survlvablllty/vulnerabillty;  and  crew 
accommodation,  protection  and  escape.  The  Flight  Control  area  Involves  flight  control  systems,  control  aug.  ntatlon, 
all-weather  operation,  cockpit  configuration  and  dlsplayr,  and  flight  and  ground  simulation.  Aeromechanics  deals 
with  aerodynamics,  agility,  aerodynamic  heating,  aircraft  and  propulsion  system  Integration,  wind  tunnel  testing, 
and  Ci>nf Iguratlon  research.  The  ultimate  objective  of  all  efforts  In  these  areas  is  to  provide  the  advanced  flight 
vehicle  technology  which  forms  the  base  for  developing  effective,  efficient,  and  economical  weapon  systems  to 
perform  the  Air  Force  mission.  This  program  eleuient,  in  addlt:^on  to  being  the  primary  technical  base  exploratory 
development  effort  in  flight  vehicle  technology,  provides  technical  support  to  other  Air  Force  and  DOD  agencies 
and  receives  partial  reimbursement  for  the  services  provided. 

related  ACTIVITIES:  This  program  receives  technology  Inputs  from  In-House  Laboratory  Independent  Research 
(PE  6U01F),  Defense  Research  Sciences  (PE  61102F)  and  from  Materials  (PE  62102F),  as  well  as  from  the  products 
of  other  national  and  International  research  and  development  activities.  In  turn,  the  technology  product  of  this 
program  Is  applied  to  Flight  Vehicle  Technology  (PE  63205F) ,  Aerospace  Structures  &  Materials  (PE  63211F),  Aircraft 
Nonnuclear  Survivability  (PE  6324<(;F) ,  Advanced  Fighter  Technology  Integration  (PE  63245F),  and  other  advanced 
development,  engineering  development,  and  system  development  programs.  Joint  and  cooperative  projects  are  conducted 
with  other  laboratories,  cth^^r  Air  Force  organlutlons,  the  Army,  the  Navy,  National  Aeronautics  and  Space  Adminis¬ 
tration,  and  foreign  countries.  Coordination  ^nd  avoidance  of  duplication  of  effort  Is  accomplished  with  these 
agencies,  academic  Institutions,  and  Industry  through  exchange  of  information,  coordinating  and  advisory  groups, 
technical  revlewo  and  seminars,  professional  societies  and  meetings,  and  In  the  preparation  of  formal  Depar'^ment 
of  Defense  documet.ts  such  as  Technical  Area  Descriptions  and  Technical  Reports. 

(U)  WORK  PERFORMED  BY :  Work  under  this  program  Is  performed  in-housii  by  the  Flight  Dynamics  Laboratory  and  under 
contracts  managed  by  that  laboratory.  The  laboratory  makes  use  of  in-house  facilities  and  otlier  Air  Force,  Government 
and  industry  facilities.  The  ten  majo’*'  contractors  are:  Rockwell  International,  Los  Angeles,  CA;  The  Boeing  Company, 
Wichita,  KA;  General  Dynamlcc.  Fort  Worth,  TX;  Systems  Control,  Inc.,  Palo  Alto,  CA;  McDonrell  Douglas,  St.  Louis,  MO; 
McDonnell  Douglae  Astronautics- East ,  St.  Louis,  IK);  Calspan,  Buffalo,  NY;  Grumman  Aerospace,  Bethpage,  NY;  Bunker-Ramo 
Corporation,  Westlake  Village,  Ca;  Northrop  Corp.,  Hawthorne,  CA.  Currently  there  are  79  total  contractors  and  226 
total  contracts;  foui  are  overseas  v*'ontracts. 
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Prograo  Element;  #62201F 

DOD  Mlselon  Area;  Engineering  Technology  (ED),  #523 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTUR£  PROGRAMS; 


Title;  A.ero  space  FI  Ight  Dynamics 

Budget  Activity;  Technology  Base,  #1 


1.  (U)  FY  1981  and  Prior  Accomplishments;  Significant  accomplishments  Include;  (1)  development  and  evaluation  of 
an  advanced  cyrogenic  cooler  for  forward  looking  Infrared  (FLIR)  sensor  systems  which  would  significantly  reduce  the 
operational  and  support  costa,  (2)  flight  test  of  a  closed  loop  digital  flight  control  system  using  a  multiplex  data 
bus,  this  capability  provides  the  building  block  for  future  systems  with  Increasingly  complex  capabilities,  (3)  detailed 
analysis  and  evaluation  of  F-4  aircraft  operating  on  damage-repaired  runways  led  to  interim  guidance  for  operation  of 
the  fleet  and  potential  modifications  to  improve  fleet  capabilities,  (4)  an  advanced  head  up  display  was  developed  for 
tb:e  KC-135  boom  operator  which  offers  both  improved  safety  and  operational  effectiveness  In  aerial  refueling  operations, 
(5)  a  series  of  aero  configured  missiles  were  evaluated  starting  from  unconstrained  aerodynamic  configurations  and 

then  converged  on  configurations  which  considered  the  design  compromises  of  propulsion  integration  as  well  \s  subsyfitems 
packaging  and  realistic  control  requirements.  A  lOCK  improveoent  was  demonstrated  in  the  vehicle  llft-to-drag  ratio 
which  directly  translates  Into  a  doubling  of  the  missile  range,  (6)  Two  laminate  bird  proof  canopies  for  the  F-16A 
were  developed  and  safety  of  flight  qualified.  Technology  developed,  during  the  Improved  windshield  protection  program, 
provided  the  new  structural  concepts,  transparency  configurations  and  Improved  materials  required  for  the  F-16A*a 
protection  against  flight  hazards  including  blrdstrlkes. 

2.  (U)  FY  1982.  Program:  Develop,  apply  and  e%'aluate  new  unsteady  aerodynamic  prediction  csathods  and  obtain 
corresponding  experimental  data  in  the  difficult  transonic  flow  regime.  Better  prediction  not  only  Improves  under¬ 
standing  of  these  phenomena  but  also  allows  for  improved  flight  vehicle  design.  New  efforts  will  be  Initiated  to 
develop  accelerated  environmental  test  techniques  which  will  provide  good  correlation  with  field  reliability  experience. 
Better  correlation  leads  to  correction  of  design  problems  early  In  the  equipment  life  cycle  and  Improved  repair  and 
spare  parts  logistics.  Continue  the  development  and  maintenance  of  the  Air  Force  Stability  and  Control  Data  Compen¬ 
dium,  better  known  as  DATCOM,  and  its  computer  Implementation,  Digital  DATCOM.  DATCOM  Is  the  free  world  standard  for 
estimating  stabliity  and  control  characteristics  of  aircraft  conceptual  designs.  DATCOM  will  be  extended  to  missile 
configurations.  Tests  will  be  conducted  to  gather  data  which  will  verify  and  validate  aerodynamic  heating  prediction 
techniques.  Currently,  only  simple  shapes  such  as  cones  and  cylinders  can  be  predicted  with  confidence.  Emphasis  will 
be  placed  on  developing  a  technical  base  for  maneuvering  reentry  vehicles,  space-based  radar,  high  altitude  optics,  and 
high  energy  lasers. 

(U)  FY  1983  Planned  Program:  Develop  and  demonstrate  efficient  large  aircraft  composite  design  concepts  which 
exhibit  minimum  weight  and  volume,  meet  the  required  structural  and  low  signature  performance,  and  have  high  potential 
for  producl blllty ,  repalrabl llty  and  durability  at  acceptable  cost.  Design,  develop  and  fabricate  a  laboratory  system 
to  apply  dynamic  laads  through  the  landing  gear  *^0  aircraft  (up  to  F‘111  size)  and  evaluate  tlielt  capabMlty  to  operate 
from  bumbdamagcd,  repaired,  unrepaired  or  acml-repalred  fleldc.  Improve  current  alr-to-surface  visual  simulation 
capability  of  the  LAMARS  flight  simulator  required  for  advanced  fighter  flight  control  and  weapons  systems  Integration. 
Improve  and  provide  more  responsive  test  model  development  and  comprehensive  test  data  for  exper Iwntal  aerodynamic 
resc'arch  and  development  programs.  Expand  current  computational  programs  to  support  design  evaluations  and  concept 
optimizations  for  boost-gllde/llf ting  entry  venicles  for  advanced  military  space  capability.  Reduced  funding  will 
constrain  lIx*  rate  of  technology  growth  in  structures,  dynamics,  vehicle  equipment,  flight  controls,  crew  systems  and 
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rrograo  Element:  #62201F  Title:  Aerospace  Flight  Dynamics 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Bulge t  Activity;  Technology  Base,  #1 

aeromechanics.  The  development  of  programs  suet  as  Che  Alternate  Aircraft  Take-off  System  (AATS) ,  fuel  efficient 
airplane  electric  actuation  systems,  and  cabin  environmental  >ntrol  systems  will  be  curt/*iled. 

4.  (U)  FY  1964  Planned  Program:  Evaluate  and  demonflCrate  the  capability  of  an  active  control  system  to  suppress 
wing/store  flutter  on  a  modern  fighter.  The  goal  is  to  demonstrate  a  30  percent  speed  improvement  in  flight  for 
several  wing/store  configurations.  Design,  develop,  and  demonstrate  on  an  aircraft  a  landing  gear  system  providing 
for  rough/soft  field  operation.  A  final  design  for  the  landing  gear  system  will  be  developed  based  on  previous  demon¬ 
strated  technology.  Develop  and  flight  demonstrate  a  distributed  multi-nlcroproce ssor  based  flight  control  system 
that  will  establish  a  proven  tecanical  baseline  for  Integrated  digital  flight  controls.  Develop  and  explore  advanced 
strategic  aircraft  options  fe.nufing  highly  survivable  system  Integration  concepts  and  enhanced  performance.  Vehicle 
concepts  for  strategic  applications  including  penetration,  reconnaissance.  Intercept,  and  airlift  will  be  identified. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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Project:  #06FF  Title:  Flight  Dynamics  Laboratory  Operations 

Program  Eleme-^it:  #62201F  Title:  Aerospace  Flight  Dynamics 

DOD  Mission  Area:  Engineering  Technology  (»;D).  #523  Budget  Activity:  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  for  the  support  activities  required  to  operate  the 
Flight  Dynimlcs  Laboratory,  Air  Force  Wright  Aeronautical  Laboratories,  Wright -Patterson  Air  Force  Base,  OH.  The 
mission  of  the  laboratory  is  to  plan  and  execute  tlie  USAF  exploratory  development,  advanced  development  and  selected 
research  and  engineering  developrjent  programs  in  aerospace  flight  vehicles.  The  laboratory  also  provides  technical 
support  within  its  mission  areas  to  other  Air  Force  organizations,  the  Army,  tie  Navy,  ocher  Department  of  Defense 
agencies.  National  Aeronautics  and  Space  Administration ,,  and  ottier  governibent  agencies.  This  project  covers  pay 
and  benefits  of  civilian  scientists  and  englneerc  and  supporting  personnel,  travel,  transportation,  rents,  communi- 
cat  '^ns,  utilities  costs,  procurement  of  supplies  and  equipment,  and  contractor  support  services. 


(U)  ■  t^.ifED  ACTIV7TIES:  This  project  supports  and  complements  all  of  the  technical  projects  under  this  program 
element,  as  well  as  all  other  projects  and  activities  utanaged  or  conducted  by  Flight  Dynamics  Laboratory.  Other 
programs  supported  Include  Program  Element  (PE)  63205F,  Flight  Vehicle  Technology;  PE  6321 iF,  Aerospace  Structures 
and  Materials;  PE  632A4F,  Aircraft  Ncnnuclea.'  Survivability;  PE  (3245F,  Advanced  Fighter  Technology  Integration; 

PE  64212F,  Aircraft  Equipment  Development;  and  PE  63428F,  Space  Surveillance  Technology. 

(U)  WORK  PERFORMED  BY:  The  Flight  Dynamics  Laboratory,  Mright-Patterson  Air  Force  Base,  OH  is  responsible  for 
management  of  this  project  and  other  projects  Included  under  the  Aerospace  Flight  Dynamics  program. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  Rt  sources: 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  .983 
Estimate 

FY  1984 
Eptlmate 

Additional 
to  Completion 

RDT^-E  Funds 

28,497 

30,133* 

31 ,809 

32,358 

Continuing 

*Exclude8  Oct  81  Civilian  Pay  Raise 

2 .  ( U )  Comparison  with  FY  1982  He  script  ive  Sunuiary: 

RDT4E  Funds  27,600**  29,900  30.600  Continuing 

**Dld  not  include  1  Oct  80  Civilian  Pay  Raise 


Total 

Estimated 

Costs 

Not  Aoplicable 


Not  Applicable 
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Project:  #2A01  Title:  Structures  and  Dynagica 

Program  Element:  f^62201F  Title:  Aerospace  Flight  Dynamics _ 

DOL  Mission  Area:  Engineering  Technology  (ED),  1523  Budget  Activity:  Technology  Base,  ll 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  purpose  of  this  project  is  to  develop  and  demonstrate  structural  mechanics 
and  vehicle  dynamics  technology  which  will  result  in  low  cost,  low  weight,  high  performance  structures  with  assured 
design  life  for  flight  vehicles.  The  project  includes  three  major  goals:  (1)  Effective  application  of  advanced 
materials  to  aircraft,  missiles  and  space  vehicles.  (2)  Gereratlng  new  basic  structural  and  dynamic  criteria,  tech¬ 
niques  and  concepts  that  will  facilitate  the  design  and  development  of  weapon  systems  (3)  Maintaining  the  technical 
capability  and  unique  facilities  to  attain  the  preceding  goals  and  providing  the  expertise  nnd  audit  capability  required 
for  sln^ctures  and  dynamics  technical  support  to  other  organizations. 

(U)  RELATED  ACTIVITIES:  This  project  receives  inputs  from  Defense  Research  Sciences  (PE  61102F),  froR  Materials  (PE 
62102F),  as  well  as  from  the  products  of  other  national  and  international  research  and  development  activities.  In  t-jrn, 
the  output  of  this  project  is  applied  to  Flight  Vehicle  Technoio :y  (PE  63205F) ,  Aerospace  Ttructures  and  Materials 
(PE  6321  IF),  other  advanced  development,  engineering  development,  and  system  development  programs.  Joint  and  coopera¬ 
tive  efforts  are  conducted  with  other  Air  Force  Systems  Command  Lriboratorles,  other  Air  Force  organizations,  the  Array, 
the  Navy,  National  Aeronautics  and  Space  Administraticn,  and  foreign  cDunfrles.  Coor dinar. ion  and  avoidance  of  dupli¬ 
cation  of  effort  ir  accomplished  with  th.e8e  agencies,  accidemlc  inerltiiLinns,  and  Industry  through  exchange  of  Infcrraa- 
tion,  coordinating  and  advisory  groups,  technical  reviews  and  seminars,  professional  societies  and  meetings,  and  in  the 
preparation  of  formal  Department  of  Defense  documents  &uch  as  Technical  Coordinating  Papers. 

(ii)  WORK  PERFORMED  BY;  Work  under  this  project  is  performed  la-house  by  the  Flight  Dynaolos  Laboratory,  Wright 
Aeronautical  Laboratories,  and  under  contracts  managed  by  that  laboratory.  Use  is  made  of  In-house  facilities,  such 
as  tlie  Structures  Test  facility  and  the  facilities  of  other  Air  Force  organizations,  other  government  organizations, 
industry,  and  foreign  countries.  The  ten  major  contracters  are:  Rockwell  International,  Lcs  Angeles,  CA;  General 
Dynamics,  Fort  Worth,  TX;  Lockheed  Aircraft,  Burbank,  CA:  University  of  Dayton,  D*>yton,  OH;  McDonnell  Douglas, 

St.  Louis,  M();  Northrop  Corporation,  Hawthorne,  CA;  The  3oeing  (k>mpany,  Seattle,  WA;  Anoiret  Laboratories,  Berkely,  CA; 
McDonneil  Douglas  Astronautics  Co-East,  St.  Louis,  MO;  Voughf  Corp,  Dallas  TX.  Currently  there  are  20  total  contractors 
and  70  total  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  i\ND  FUfURE  PROGRAMS: 


FY  1981  and  Prior  AccoBi.pli6hgwunts:  Significant  recent  accomplishments  Includi:  (1)  issue  of  the  Damage 
Tolerance  Handbook,  (2)  demonstratlcn  of  a  successful,  inexpensive  detection  technique  for  Cruise  Missiles  by  measuring 
acoustic  signatures,  (3)  demonstr ition  iu  wind  tunnel  tests  of  several  active  control  concepts  that  could  raise  flutter 
speed  placards  by  at  least  30  percent  for  fighter  configurations  with  flutter-critical  extoriul  atorea,  (4)  a  full-scale 
composite  deploynxint  asodule  using  MX  loads,  nuclear  environment,  and  reentry  x-ehlclc  mounting  requirements  was  tested 
and  transferred  as  a  baseline  cn  the  MX  missile  system  in  full-scale  developwnt,  and  (5)  t%#o  laaduate  bird  proof 
canopies  for  the  F-16A  were  developed  and  safety  of  flight  qualified.  Technology  developed  during  the  improved  wind¬ 
shield  protection  program  provided  the  new  acructural  concepts,  transparency  configurations  and  improved  materials 
required  for  tlie  F-16A*8  protection  against  flight  hazards  including  birdst :  Ikc-s. 
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Project:  #2A01  Title*  Structures  and  Dynamics 

Program  Element:  i!>62201F  Title:  Aerospace  flight  Djrnaclcs _ 

DOD  Mission  Area:  Engineering  Technol«^gy  (ED),  #523  Budget  Activity:  Technology  Base,  #1 

2.  (U)  FY  1982  Planned  Program;  Develop*  apply  and  evaluate  new  unsteady  aerodynamic  prediction  methods  and  obtain 
corresponding  experimental  data  in  the  difficult  transonic  flow  regime.  Accurate  prediction  techniques  reduce  the 
difficulty,  time,  and  cost  of  dev.'leping  new  weapons  systems.  Structural  design  tetihnlques  for  cooiiposite  material 
structures  which  consider  fatigue  and  fracture  requirements,  stress,  deflection,  geometry,  end  aerodynamic  heating  will 
be  developed.  This  capability  is  required  nationally  to  design  coaposlte  structures  and  by  the  Air  Force  in  particular 
in  order  to  be  able  to  assess  contractor  predictions  and  proposals.  The  dynamic  structural  response  of  aerospace 
vehicles  to  external  excitation  causes  such  phenomenon  as  flutter,  sonic  fatigue,  and  ground  taxi  leads.  Each  of  these 
will  be  explored  to  better  understand  the  pheno^i'ina  as  they  affect  future  aircraft  design. 

3.  (U)  FY  1983  Planned  Program:  Ftedlction  and  design  techniques  will  be  devcloiHid  fo**  flight  conditions  such  as 
hig!j  ipglc  of  attack,  transonic  faaneuverlag ,  and  low  speed  flight.  Vehicle  operation  In  thesa  areas  provide  improved 
combat  ef '■'ectiveness.  The  verification  of  composite  material  structure  design  tools  will  be  accor>pilshed  through 
ground  test  and  service  life  tracking.  High  cost  maintenance  items  identified  in  the  current  floet  will  be  assessed 
for  new  technology  replacement  components.  The  potential  for  savings  in  Air  Force  Operating  and  Maintenance  funds  is 
significant.  Reduced  funding  will  constrain  the  rate  of  technology  growth  in  structures  and  dynamlcc.  Transfer  of 
composites  technology  Into  advanced  strategic  missile  structure  and  the  development  of  improved  composite  aircraft 
rtipair  procedures  will  be  curtailed. 


4.  (U)  FY  1984  Planned  Program:  Evaluate  and  demonstrate  the  capability  of  an  active  control  system  to  suppress 

wing/store  flutter  on  a  modern  fighter.  The  goal  Is  to  demonstrate  a  30  percent  speed  improvement  in  flight  for  several 
wing /store  configurations.  Suppo* t  the  runway  Independence  ujor  thrust  by  designing  and  developing  a  laboratory 
system  to  apply  dynamic  loads  through  thi?  landing  gear  to  aircraft. 


5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

Mi Je stone s :  Not  applicable. 

7.  lU)  Resource"?; 


vy  1901 

l-Y  1982 

FY  1983 

FY  1984 

Additional 

•^otal 

kCstimated 

Actual 

Estlfluite 

Estimate 

Estlsuite 

to  Completion 

Costs 

KDTAE  Funds  6.369 

5,799 

7.353 

7,915 

Continuing 

Not  applicable 

H.  (U)  Compari8?>n  with  I'Y  1982  Descriptive 

RDTAE  Funds  b,90G 

Summary : 

6,200 

13.30G 

Contlmting 

No:  applicable 
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Project:  <^2402  Title:  Vehicle  Equipment 

Program  Element:  #62201F  Title:  Aerospace  Flight  Dynamics _ 

DOI)  Mission  Area:  Engineering  Tecl.nology  (ED),  1523  Budget  Activity:  Technology  Base,  #1 

(U)  DETAILED  BACKCROUIffl  AND  DESCRIPTION;  The  objectives  of  this  project  are  to  acquire  the  technology  brse  and  provide 
demonstrated  technologies  in  the  areas  of  conventional  and  alternate  flight  vehicle  takeoff  and  landing  systems,  wind¬ 
shields  and  transparency  enclosures,  cryogenic  coolings  Internal  environmental  control flight  vehicle  vulnerability 
to  ballistic  threats  and  natural  environment  hazards,  emergency  crew  escape,  and  combined  environmental  reliability 
testing.  These  technology  advancements  will  significantly  Impact  the  life  cycle  cost  of  subsystems  and  equipment. 
Increase  the  probability  of  fJlght  vehicle  and  crew  member  survival,  and  Improve  flight  vehicle  operational  capabili¬ 
ties.  In  addition,  the  project  will  demonstrate  options  for  Improved  subjystem  and  equipment  design  and  performance, 
and  establish  the  associated  scientific  and  engineering  founaatlon  for  tlvise  technologies. 

(U)  RELATED  ACTIVITIES;  This  project  receives  Inputr  '"rom  Defense  Research  Sciences  (PE  61102F)  and  fiom  Materials 
(PE  62102r),  as  well  as  from  the  produces  of  other  na,.  onal  and  International  research  and  development  activities. 

In  turn,  the  output  of  this  program  is  appll-^d  to  Flight  Vehicle  Technology  (PS  63205F)  ,  Advanced  Fighter  Technology 
Integration  (PE  63245F),  Aircraft  Nonnuclear  Survivability  (PE  63244F) ,  Aircraft  Equipment  Development  (PE  64212F), 
and  other  advanced  developtaent ,  engineering  developmjint ,  and  system  development  programs.  Joint  and  cooperative 
projects  are  coordinated  with  other  laboratories,  other  Air  Force  organlzatloiis,  the  Army,  the  Navy,  National  Aero¬ 
nautics  and  Space  Administration,  and  foreign  countries.  Coordination  and  avcidance  of  duplication  of  effori  Is 
accomplished  with  these  agencies,  academic  institutions,  and  industry  through  exchanges  of  information,  coordinating 
end  advisory  groups,  technical  reviews  and  seminars,  professional  societies  and  meetings,  and  In  the  preparation  of 
formal  Department  of  Defence  docutaents  such  as  Technical  Area  Descriptions. 

(b)  WOPK  PERFORMED  BY:  Work  under  chi s  program  is  performed  in-house  by  the  Flight  Dynamics  laboratory  and  under 
contracts  managed  by  that  laboratory.  Use  is  jade  of  in-house  facilities  and  the  facilities  of  other  Air  Fr=fce 
orgaalratione,  other  government  organizations,  and  industry.  The  current  ten  major  contractors  are:  T»ie  Boeing 
Company,  Seattle,  WA;  Rovak  Corporation,  Maitland,  FL;  Helix  Technology  Corporaticn ,  Waltham,  MA;  Boor  Ailtn  and 
uamilton,  Bethesda,  MD;  Textron,  Incorporated x  Buff^ilo,  NY;  University  of  Dayton,  Dayton,  0  1;  National  Bureau  of 
Standards,  Boulder,  CO;  McDonnell  Dougins  Corp.,  Sr.  Louis,  MO;  Vought  Aeronautics,  Dallas,  TX;  and  Science  Applica¬ 
tions,  Inc.,  LaJoUa,  CA.  Currently  there  are  27  total  contractors  and  39  total  contracts. 

FROCRAM  ACa>HFt.ISHHKNTS  AND  FUTURE  PROGRAMS: 

**  ^  Prior  Accoaplishaents;  Significant  recent  accompli pnment s  include:  (1)  development  and 

evaluation  of  an  advanced  cyrogenic  coder  for  forward  looking  infrared  (FI.IR)  sensor  systems  which  would  slgnlf Icontly 
reduce  tlie  oNeratiunal  and  support  coats,  (2)  verification  of  combined  environmental  reliability  testing  (CERT)  method¬ 
ology  for  on-board  avionics  r^stems,  accurate  cotralatlon  with  field  experience  fail:irc  rates  and  types  allows  early 
correction  of  design  deficiencies,  (3)  vd«ldatlon  through  teat,  of  methodology  to  predict  residual  strength  of  damaged 
struetuittl  coapunents  caused  by  ballistic  projectile  or  fragtmsnt  Impact,  (4)  feasitlllty  demonstratino  of  a  fupsr- 
plaiillcally  for.aed/di f fusion  bonded  (SPr/DB)  titanium  manufactu<r ing  technique  applicable  to  landing  gear  and  aimllar 
high  load  structuiAl  components  provides  high  strength  components  at  reduced  component  weight,  and  (5>  development 
of  4  structural  integrity  asses;%aent  prograa  for  bird  lapacL  realstant  transparent  crew  enclosures. 
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Project:  #2402  Title:  Vehicle  Equlpuent 

Program  Element:  »S2201F  Title:  Aerospace  Flight  Dynamics 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Ba>^e,  #1 

2.  (U)  FY  1982  Planned  Piograta:  The  results  of  Combined  Environments  Reliability  Test  (CERT)  will  be  transitioned 

to  military  specifications  for  internally  carried  avionics.  Assessments  and  preliminary  designs  of  emergency  crew 
escape  concepts  for  high  speed  manned  vehicles  will  be  completed.  Current  systems  provide  safe  crew  escape  only  up  to 
moderate  subsonic  speeds.  Efforts  will  continue  In  the  area  of  conventional  Ian  ling  gear  inducing  the  development  of 
radial  ply  tires  and  active  control  landing  gear  struts  which  will  allow  aircraft  operation  on  battle  damaged  and 
repaired  runways  and/or  unimproved  surfaces  (soft  fields).  The  development  of  microprocessor  controlled,  closed  loop 
environmental  control  concepts  will  be  Initiated,  and  cne  characterization  of  the  atmospheric  electricity  hazard  (light¬ 
ning)  will  be  completed  on  the  basis  of  extensive  ground  and  In-f light  measurements  conducted  over  the  past  three 
fiscal  years. 

3-  (D)  FY  1983  Planned  Program.  Cryogenic  cooler  technology  will  be  extended  to  ptovlde  the  low  temperatures 

required  for  the  operation  of  on-board  Josephson  Junction  Processors.  A  development  effort  will  be  continued  to  expand 
the  safe  ejection  envelope  through  utilization  of  microprocessor  control  of  the  ejection  sent  thrust  vector.  Crew 
survivability  will  be  enhanced  by  reducing  pre-ejection  time  delays  and  Improved  man/seat  system  stability.  Cryogenic 
cooler  component  development  for  alr-to-air  missile  Infrared  sensors  will  be  completed.  Computer  aided  design 
techniques  vdilch  Include  heat  load  and  envlronmenl*:!  control  considerations  In  avionics  designs  will  be  completed. 

The  development  of  assessment  methodologies  to  deteralne  the  residual  strength  of  composite  structures  after  projectile 
or  fragment  impact  will  be  continued.  Development  of  the  Alternate  Aircraft  Toke-off  System  (AATS)  which  will  permit 
the  launch  of  fighter  type  aircraft  from  battle  damaged  runways  and  the  development  of  an  environmental  control  system 
which  will  provide  the  cabin  environment  as  well  as  avionics  cooll.ig  during  chemlcal/blologlcal  warfare  attack  will  be 
curtailed. 

FY  1984  Planned  Program:  Design,  manufacture  and  laboratory  testing  of  landing  gear  components  for  rough/ 
soft  field  -iperatien  will  be  initiated,  liie  development  and  performance  evaluation  of  a  closed  cycle  cryogenic  rooler 
capable  of  providing  liquid  helium  (4.2*K)  temperature  refrigeration  for  the  environmental  support  of  Josephson 
Junction  superconducting  devices  will  be  continued. 

Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones :  Not  applicable. 

7.  (U)  RESOURCES : 

FY  ISftl  FY  19«2 

Actual  Estimate 


R0T4E  Funds  5,1/9  4,756 
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nr  1983 

Fjitlmate 


FY  19B4 
Estimate 


Additional 
to  Completion 


Estimated 

Costs 


5.495 


6,228 


Co  r.r  inning 


Not  applicable 
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Project:  #2A03  Title;  Flight  Control 

Program  Element;  #622QiF  Title;  Aerospace  Flight  Dynamics 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity;  Technology  Base,  i/l 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  purpose  of  this  project  is  to  develop  flight  control  systems  technology 
which  matches  the  performance  and  dynamic  characteristics  of  the  vehicle.  Its  unnament  and  mission  systems  with  the 
pilot  to  obtain  maximum  capability  while  assuring  safety,  survivability  and  economy.  The  elements  of  flight  control 
technology  Include  cockpit  display  and  controls,  control  logic,  aircraft  stability  and  control,  control  sensors,  and 
actuation  subsystems.  Included  are  laboratory,  wind  tunnel,  simulation  and/or  flight  tests  necessary  to  demonstrate 
the  validity  of  advanced  control  concepts,  devices  and  techniques.  Transition  is  enhanced  by  Involvement  of  the  using 
commands  wherever  possible  In  the  evaluation  and  validation  process.  The  principal  formal  means  of  technology  transi¬ 
tion  is  through  specifications,  handbooks,  design  guld-.  s  and  criteria,  and  technical  reports. 

(U)  RELATED  ACTIVITIES;  This  project  received  inputs  from  Defense  Research  Sciences  (PE  61102F)  and  from  Avionics 
(PE  6220AF),  as  well  as  from  the  products  of  other  national  and  international  research  and  development  activities. 

^  In  turn,  the  output  of  this  program  is  applied  to  Flight  Vehicle  Technology  (PE  63205F) ,  Advanced  Fighter  Technology 

Integration  (PE  632A5F) ,  Digital  Avionics  Information  System  (DAIS)  (PE  632A3F) ,  other  advanced  development,  engineering 
development,  and  system  development  programs.  Joint  and  cooperative  projects  are  conducted  with  other  laboratories, 
o^her  Air  Force  organizations,  the  Army,  the  Navy,  National  Aeronautics  and  Space  Administration,  Federal  Aviation 
Agency,  and  foreign  countries.  Coordination  and  avoidance  of  duplication  of  effort  is  accomplished  with  these  agencies, 
academic  institutions,  and  Industry  through  exchange  of  Information,  coordinating  and  advisory  groups,  technical  reviews 
and  seminars,  professional  societies  and  meetings,  and  in  the  pre^aiation  of  foi^ial  Department  of  Defense  docume''.ts  such 
as  Technical  Area  Descriptions. 

PERFORMED  BY;  Work  under  this  program  is  performed  Jn-house  by  tne  Flight  Dynamics  Laboratory  and  under 
contracts  managed  by  that  laboratory.  Use  is  made  of  in-house  facilities  and  the  facilities  of  other  Air  Force 
organizations,  other  Government  organizations  and  Industry.  The  ten  major  contractors  are:  Systems  Control  Inc., 

Palo  Alto,  CA;  General  r/namlcs  Corporation,  Ft.  Worth,  TA;  Calspan  Corporation,  Buffalo,  NY;  Lear  Slegler,  Inc., 
Oklahoma  City,  OK;  Electronic  Associates,  Inc.,  Long  Branch,  NJ;  Dynamic  Controls  Inc.,  Dayton,  OH;  McDonnell  Douglas, 

^  St.  Louis,  MO;  Systems  Technologies  Inc.,  Hawthorne,  CA;  Huf.hes  Aircraft  Co.,  Culver  City,  CA;  and  Northrop  Corp., 
Hawthorne,  CA.  Currently  there  are  33  total  contractors  and  58  total  contracts. 

(U)  PROGRAM  ACCOMPl.ISHMEOTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  .Accomplishments:  Recent  significant  accomplishments  Include;  (1)  flight  control  simu¬ 
lations  were  performed  in-house  in  support  of  the  Advanced  Fighter  Technology  Integration  (AFTI)  and  Integrated  Flight 
Fire  Control  (IFFG)  advanced  development  programs,  aircraft  accident  investigations,  and  tanker  refueling  syateras 
acquisition,  (2)  flight  tests  were  accomplished  on  digital  flight  control  system  components  Including  the  first  flight 
of  a  digital  multiplex  data  bus  closed  loop  flight  control  system  using  both  twisted  shielded  pair  and  a  fiber  optic 
transmission  line.  TT.ese  were  tested  In  simulated  lightning  environments  prior  to  flight  demonstrating  that  these 
systems  can  be  designed  to  minimize  their  susceptabllity  to  atmospheric  electrical  hazards,  (3)  a  flat  panel  multi-mode 
matrix  display  was  demonstrated;  this  technology  may  eventually  replace  bulky  cathode  ray  tube  displays,  (A)  a  high 
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Project:  #2403  Title:  Flight  Control 

Program  Element:  #62201F  Title:  Aerospace  Flight  Dynamics _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity;  Technology  Base^  #1 

frequency  hydraulic  actuator  for  use  in  a  flutter  control  system  completed  wind  4:unnel  test  demonstrating  the  capabil¬ 
ities  of  a  new  simulation  tool  which  will  aid  in  future  Investigations  of  active  flutter  control  technology*  Also 
demonstrated  was  a  new  blending  of  control  laws  and  computer  driven  gunsite  reticles  which  were  superior  to  the  standard 
system. 

2.  (U)  FY  1982  Planned  Program:  Simulations  will  be  initiated  to  develop  integrated  control  concepts  ^^Ich  support 
alternate  penetration  tactics  such  as  high  speed  dash,  terrain  following,  terrain  masking,  evasive  maneuvering  and 
lethal  countermeasures.  A  radar  warning  simulation  system  will  be  installed  in  the  flight  control  simulator.  Mission 
systems  management  techniques  will  be  explored;  these  are  the  cockpit  hardware  and  supporting  technologies  required  to 
provide  the  flight  crew  with  essential  mission  data,  systems  status  required  for  effective  operations.  Continue  the 
development  and  maintenance  of  DATCOM,  the  free  world  standard  foi  estimating  ctablllty  and  control  characteristics 

of  aircraft  conceptual  designs.  Work  will  be  done  to  extend  DATCOM  to  missile  configurations.  Pursue  Integrated 
tactical  contract  studies,  speech  technology  development  and  pictorial  format  displays. 

3.  (U)  FY  1983  Planned  Program;  The  multifunction  flight  reference  system  is  continuing  as  a  major  emphasis  and 
Is  expected  to  flight  demonstrate  two  strap  down,  skewed,  ring  laser  gyro  assemblies  in  an  F-15  during  FY  1983  and  FY 
1984.  Studies  will  be  initiated  to  develop  criteria  for  space  transportation  system  crew  stations.  Distributed 
processing  digital  flight  control  system  to  Improve  reliability,  supportablllcy  and  vehicle  survivability  will  be 
flight  tested  on  the  Digital  Tactical  Aircraft  Control  (DIGITAC)  program.  Newly  emerging  digital  architecture  will  be 
applied  to  flight  control  systeiis  to  improve  reliability,  supportablllty  and  vehicle  survlvabtllty .  The  flying 
qualities  specification  will  be  expanded  to  include  iarge  aircraft  such  as  bombers,  missile  carriers,  and  transports 
in  the  million  pound  plus  clasE.  Develop  a  set  of  validated  design  criteria  for  the  low-speed,  power-lift  flight 
phases  for  Short  Takeoft  and  Landing  (STOL)  vehicles.  Develop  terrain  following/terrain  avoidance  algorithiras  that 
Increiise  aircraft  survivability  and  mission  effectiveness.  Reduced  funding  will  constrain  the  rate  of  technology 
growth  In  flight  controls  and  crew  systems.  Development  of  Short  Takeoff  and  Landing  (STOL)  fighter  displays  for 
approach  and  landing  on  battle  damaged  runways  and  the  development  of  fuel  efficient  airplane  electric  actuation 
systems  will  be  curtailed. 

4.  (U)  FY  1984  Planned  Program;  Complete  multifunction  flight  reference  system  and  transition  to  the  Integrated 
Inertial  Reference  Assembly  program.  Conduct  design,  test,  and  evaluation  of  innovative  electric  actuation  concepts 
and  systems  using  currant  and  advanced  state-of-the-art  techniques;  conduct  experiments  for  new  mechanizations  to 
improve  control  power  management  efficiency  with  no  penalty  to  aircraft  performance  and  Increased  actuation  system 
reliability,  maintainability  and  supportablllty.  Continue  flat  panel  display  development. 

5.  (U)  Frogram  to  Completion;  Ibis  is  a  continuing  program. 

6.  (IJ>  MUegtones ;  Not  applicable. 
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Project:  #2^03 

Program  Element:  #62201F 

DOD  Mlf.slon  Area:  Engineering  Technology  (2D),  #523 


Title:  Flight  Control 

Title:  Aerospace  Flight  Dynamics 

Budget  Activity:  Technology  Base,  #1 


(U)  Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E  Funds 

6,953 

6,3A2 

7,290 

8,274 

Continuing 

Not  applicable 

(U)  Comparison  with  FY 

1982  Descriptive 

Summary: 

RDTAE  Funds 

5,200 

6,600 

10,900 

Continuing 

Not  applicable 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  project  is  to  initiate  anJ  conduct  technology  programs 
in  the  areas  of  aerodynamics,  aerothermodynatsics ,  performance  analysis,  configuration  research,  technology  assessment 
and  integration,  and  wind  tunnel  and  flight  experimencs.  Tnese  technology  programs  are  directed  toward  improved  mission 
capability,  reduced  development  risk,  and  reduced  development  and  operation  cost.  Fundamental  technology  base  efforts 
include  test  and  prediction  techniques,  design  criteria,  wind  tunnel  simulation,  and  flight  test  correlation. 

(U)  RELATED  ACTIVITIES:  This  project  receives  Inputs  from  Defense  Research  Sciences  (PE  61102F)  and  from  Materials 
(PE  62I02F),  as  well  as  from  the  products  of  other  national  and  international  research  and  development  activities. 

In  turn,  the  output  of  this  program  is  applied  to  Flight  Vehicle  Technology  (PE  6320bF),  Advanced  Fighter  Technology 
Integration  (PE  63245F),  and  other  advanced  development,  engineering  development,  and  system  development  programs. 

Joint  and  cooperative  projects  are  conducted  with  other  laboratories,  other  Air  Force  organizations,  the  Army,  the 
Navy,  National  Aeronautics  and  Space  AdministraLlon,  and  foreign  countries.  Coordination  and  avoidance  of  duplication 
of  effort  is  accomplished  with  these  agencies,  academic  instituti'^ns ,  and  Industry  through  exchange  of  information, 
coordinating  and  advisory  groups,  technical  reviews  and  seminars,  professional  societies  and  meetings,  and  in  the 
preparation  of  formal  Department  of  Defense  documents  such  as  Technical  Area  Descrlptlonr. 

(U)  WORK  PERFORMED  BY:  Work  under  this  program  is  perforiicd  in-house  by  the  Flight  Dynamics  Laboratory  and  under 
contracts  managed  by  that  laboratory.  Use  is  mads  of  in-house  facilities  and  the  facilities  of  other  Air  Force 
organizations,  other  government  organizations,  and  industry.  The  ten  major  contractors  are:  Tlie  Boeing  Company, 
Seattle,  WA;  Rockwell  International,  Los  Angeles,  CA;  McDonnell  Douglas  Astronautics  -  East,  St.  Louis,  MO;  McDonnell 
Douglas  Corporation,  St.  Louis,  MO;  Grumman  Aerospace,  Bethpage,  NY;  (General  Dynamics,  Ft.  Worth,  TX;  Northron  Corpora¬ 
tion,  Hawthorne,  CA;  General  Dynamics,  San  Diego,  CA;  and  Vought  Aeronautics,  Dallas,  TX.  Cun »ntly  there  are  33 
total  contractors  and  7l  total  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  FROGR.AMS: 

1^81  and  Prior  Accomplishments:  Computer  simulations  of  self-exciten  unsteady  aerodynamic  phenomena 
have  demonstrated  a  new  and  powerful  analytic  tool.  Conventional  aerodynamic  prediction  techniques  have  been  expanded 
to  Include  carriage  and  separation  of  conventional  and  advanced  weapons,  A  significant  inlet  flow  distortion  problem 
on  the  Air  Launched  Cruise  Missile  was  Identified  analytically.  An  independent  analysis  of  the  Space  Shuttle  uncovered 
design  deficiencies  which  were  later  confirmed  by  wind  tunnel  tests.  An  in-house  technology  assessment  was  completed 
on  the  technology  requirements  for  a  Vertical/Short  Taxeoff  and  Landing  (V/STOL)  aircraft.  Life  cycle  cost  prediction 
techniques  applicable  to  conceptual  designs  have  been  developed.  A  series  of  missiles  were  evaluated  starting  from 
unconstrained  aerodynamic  configurations  and  then  converged  on  configurations  which  considered  the  design  compromises 
of  propulsion  Integration  as  well  as  subsystems  packaging  and  realistic  control  requirements.  A  100  percent  Improvement 
was  demonstrated  in  the  vehicle  llft-to-drag  ratio  which  directly  translates  into  a  doubling  the  missile  range. 
Advanced  fighter  configurations  were  developed  emphasizing  supersonic  perslstance,  maneuverability,  and  STOL.  The 
results  indicated  that  high  aerodynamic  efficiency  and  STOL  capability  can  be  achieved  with  little  penalty  in 
take-off  gross  weight. 
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Project:  Title;  Aeromechanics 

Program  EJ-iiaent:  #62201F  Title;  Aerospace  Flight  Dynamics _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budjet  Activity:  Technology  Base,  #1 

2.  (U)  FY  1962  Planned  Program:  An  effort  to  study  volumetrlcally  efficient  advanced  missile  vehicle  aerodynamics 

will  be  expanded  to  Include  Innovative  configurations  of  maneuvering  reentry  vehicles  and  lifting  orblter  vehicles. 

The  results  will  be  assembled  In  a  design  guide.  Prediction  techniques  will  be  explored  for  air  launched  highly  maneu¬ 
verable  missile  aerodynamics.  Tests  will  be  conducted  to  gather  data  which  will  verify  and  validate  numerical  tech-- 
nlques  for  calculating  flow  fields  and  aerodynamic  heating-  Studies  will  be  Initiated  to  assess  technical  problems 
integrating  advanced  and  current  weapons  with  reduced  ra  signature  and  configuration  shr.plng.  The  In-house  aero¬ 
dynamic  experimental  facilities  will  continue  to  be  emphasized  and  will  concentrate  on  clean  affordable  flow  visualiza¬ 
tion  facilities  such  as  a  water  tunnel  and  a  smoke  tunnel.  Advanced  strategic  aircraft  configurations  will  be  Investi¬ 
gated  for  vehicles  with  Increased  range »  payload,  survivability  and  reduced  life  cycle  cost.  Technologies  will  be 
explored  which  offer  solutions  to  the  problem  of  sustaining  combat  operations  off  of  damaged  runways  ami  alternate 
surfaces. 

(U)  FY  1983  Planned  Program;  New  efforts  will  be  Initiated  to  define  critical  technologies  for  multi-purpose 
fighter-interceptor  configurations.  Wind  tunnel  and  radar  cross  section  tests  are  planned  to  verify  aerodynamic, 
stability,  performance  and  detectability  characteristics  of  advanced  Short  Takeoff  and  Landing  (STOL)  fighter  and 
strategic  aircraft  configurations,  Including  weapons  contributions.  The  effect  of  observables  on  aerodynamlcally  con¬ 
figured  missiles  will  be  assessed.  Continue  the  assessment  of  flight  vehicle  concepts  for  effectiveness  of  standoff 
ballistic  glide  and  cruise  weapons.  Continued  refinement  of  aerodynamic  and  functional  performance  prediction  tech¬ 
niques  which  are  effi'-lent  users  of  computer  time  and  resources  will  be  emphasized.  An  effort  to  correlate  actual 
flight  dd*-a,  wind  tunnel  test  results  and  analytic  predictions  will  be  completed.  Aircraft  and  missile  performance 
prediction  techniques  will  be  Integrated  to  allsow  alrcraf t/mlsslle  '.<erformaRce  trade-offs  which  will  maximize  weapon 
system  performance. 

4.  (U)  FY  i984  Planned  Program:  Develop  and  explore  strategic  aircraft  options  featuring  highly  survivabie 
system  integration  concepts  and  enhanced  performance.  Vehicle  concepts  for  strategic  applications  Including  penetra¬ 
tion,  reconnaissance.  Intercept,  and  airlift  will  be  Identified.  Establish  design  criteria  for  high  performance 
conformal  inlet  and  exhaust  nozzle  concepts  In  highly  Integrated  airframe-propulsion  Installations.  Aeromechanic 
technologies  for  key  aerospace  problems  such  as  non-catalytlc  heating  effects  will  be  assessed  for  Improved  confidence 
and  reduced  costs. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  applicable. 
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Project:  #2404  Title:  Aeromechanics 

Program  Element:  #6220iF  Title:  Aerospace  Flight  D3aiamic8 _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  #1 


(U)  Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E  Funds 

8,688 

8,125 

9,272 

10,409 

Continuing 

Not  applicable 

(FJ)  Comparison  with  FY 

1981  Descriptive 

Summary: 

RUT&E  Funds 

7,900 

8,500 

9,200 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Prog“am  Element:  il^2202¥  Title.:  Aerospace  Biotechnology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED)  il522  Budget  Activity:  Technology  Base  fi^l 

(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


'fotai 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Escimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

34,740 

35,959 

41,718 

44,777 

Continuing 

Not 

Applicable 

06MD 

Aerospace  Medical  Division 

Laboratory  Operations 

18,286 

18,738* 

20,209 

20,666 

2.729 

Chemical  Defense 

793 

681 

3,100 

2,800 

6302 

Occupational  and  Environmental 

Toxic  Hazards  in  Air  Force  Operatlcns 

3,335 

2,890 

3,000 

4.017 

6770 

Biotechnology  Studies  in  Advanced 

Systems 

112 

100 

600 

520 

6893 

Manned  Weapon  Systems  i f f ec7iveness 

2,063 

2,465 

1,800 

2,200 

7.’d4 

Man-Machine  Integration  Technology 

3,118 

3,640 

4,250 

4,450 

7231 

Safety  and  Aircrew  Effectiveness  in 
Mechanical  Forces  Environments 

2,10.1 

2,485 

2,500 

3,017 

7755 

Aerospace  Medicine 

860 

710 

900 

900 

7757 

Radiation  Uazaids  in  Aerospace  Operations 

3,201 

2,950 

3,860 

4,207 

7920 

Ad\anced  Crew  Technology 

1,071 

1,300 

1,499 

2,000 

*Exciude8  1  Ocl  81  Civilian  Pa>'  Raise  (4.8  percent) 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Biotechnology  is  the  core  Air  Force  technology  bsse  program  which 
enhances  elcf ectlvenese  of  weapon  i.yatem&  and  air  operations  through  optimizing  the  human  component.  The  program  includes 
investigations  into  the  protection  of  man  in  hazardous  environments  and  man-machine  integration  technology  for  system 
design  and  operation.  The  p^^ogram  funds  the  operational  support  and  laanagemeut  for  the  research  and  development  activ¬ 
ities  perfomsed  by  the  Aerospace  Medical  Division,  Brooks  AFB  TX.  This  Includes  the  Air  Force  Aerospace  Medical  Research 
Laboratory,  Wright-Patterson  AFB  OH,  and  the  USAF  School  of  Aerospace  Medicine,  Brooks  AFB  TX. 

(II)  BASIS  FOR  FY  1933  RDT&E  REQUEST:  Tho  FY  i,  ^  program  represents  13.3  percent  real  growth  over  FY  1982.  This  growth 
is  reflected  in  the  following  major  new  thiusts:  investigation  of  chemical  warfare  effects  on  human  performance  in  Adr 
Force  specific  mis 'Iona;  development  ol  strcugch/atamlua  criteria  for  Air  Force  job  performance;  computer  analysis  of 
disease  prediction  in  aircrew  perso:inel;  quantification  of  laser  exposur*^  effects  on  aircrew  performance;  develojanent  of 
Gpeciflcntious  for  advanced  Jife  support  ensembl-'s;  improvements  in  design  of  cockpit  displays  and  controls  to  decrease 
pilot  workload;  and  development  of  voice  communicaf.ion  Jamming  and  antijamning  methods. 


87 


Program  Element:  6^0^.  Title:  Aerospace  Biotechnology _ 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED)  ii^522  Budget  Activity:  Technology  Base  i^l 

(U)  COMP/iRISON  WiTH  1932  DESCRIPTIVE  SUMHARY  ($  in  thousands): 


FY  19dl 

FY  1982 
Estimate 

FY  .1983 
Estimate 

FY  1934 
Estimate 

Additional 
to  Complition 

Total 

Estimated 

Costs 

RDT&E 

Military  Construction 

35,600 

40,700 

5,800 

48,200 

750 

Continuing 

Not 

Applicable 

(U )  OTHER  .\PPROPRIATION  FUNDS : 


Military  Construction 


5,600 


750 


r 


i 

I 


I  ! 

•  i 
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Program  Element;  62202F  Title:  Aerospace  Biotechnology _ 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED)  0522  Budget  Activity:  Technology  Base  li^l 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Biotechnology  is  the  integrated  Air  Force  program  to  optimize  the  role  of  the 
human  operator  in  the  design,  development,  and  operation  of  increasingly  complex  and  technologically  sophisticated 
weapon  systems.  The  four  key  thrusts  of  the  biotechnology  program  are:  (1)  to  improve  the  performance  of  the  human 
component  of  Weapon  Svstem/ooerations  by  refining  Cicw  selection  and  maintenance,  crev  protection,  and  man-machine 
integration;  (2)  to  Improve  saiety  and  environmental  protection  from  radiation,  chemicals,  and  noise;  (3)  to  establish 
threat  characterization  and  countermeasures  effectiveness  against  Soviet  weapon  system'^;  and,  (4)  to  develop  chemical 
defense  measures  for  air  base  operations,  casualty  care  eind  evacuation,  and  personal  protective  equipment.  The  products 
of  this  program  are  applied  priLiarily  to  corollary  hardware  development  programs  In  the  mission  areas  of;  strateg^'c 
offense  and  defense;  tactical  air  superiority;  tactical  interdiction;  command,  control,  and  commi’nicatiouj^;  and  intelli¬ 
gence.  Several  key  factors  drive  the  increasing  investment  in  this  program.  These  in»:lude:  reliance  on  more  technology 
rich  hardware  systems  to  counter  the  numerical  superiority  of  threat  systems;  the  requirement  to  reduce  life  cycle  costs 
of  weapon  systems;  the  national  environmental  concern  with  lifetime  effects  of  exposure  to  various  forms  of  radiation 
and  chemicals;  and,  the  need  to  retain  operationally  experienced  aircrews.  This  program  element  provides  technical 
support  to  other  Air  Force  and  DOD  agency  programs  and  receives  partial  reimbursement  for  the  services  provided. 

(U)  RELATED  ACTIVITIES;  The  Biotechnology  Program  is  formally  coordinated  with  the  other  Services,  Government  agencies, 
industry,  the  university  community  and  selected  foreign  governments  through  numerous  connunicatlons,  conferences  and 
agreements.  These  include  topical  reviews,  the  Electromagnetic  Radiation  Management  Advisory  Council,  Training  and 
Personnel  Ted  nology  Conferences,  Annual  Conference  on  Environmental  Toxicology,  Triservlce  Aerouedical  Research  Panel, 
and  seveial  Joint  Technology  Coordinating  Group  working  bodies.  In  April  1981,  an  Armed  Sen'ices  Biomedical  Research 
Evaluation  and  Management  (ASBREM)  Comnlrtee  consisting  of  Research,  Development,  Test  and  Evaluation  (RDT&E)  representa¬ 
tives  of  the  US  Army,  Air  Force  and  Navy,  was  established  to  coordinate  programs  of  mutual  benefit,  exchange  information 
and  accomplish  biomedical  RDT&E.  The  Coninander,  Aerospace  Medical  Divialon,  is  an  active  participant  on  this  coesnittee 
and  meets  regularly  to  review  the  Trlservice  aeromedlcal  programs.  The  program  is  also  coordinated  on  an  international 
basis  through  the  Air  Standardization  Coordinating  Committee,  and  several  North  Atlantic  Treaty  Organlzaflcn  groups 
including  the  Defense  Research  Group,  Advisory  Group  for  Aerospace  Research  and  Development,  and  the  Military  Agency  for 
Standardization.  In  addition,  bilateral  efforts  have  been  established  with  friendly  nations,  particularly  with  the 
United  Kingdom,  in  the  area  of  chemical  defense  for  aircrews.  Within  the  Department  cf  Defense,  joint  efforts  have  been 
estabished  w\th  the  Army  Aeromedlcal  Laboratory  and  the  Naval  Medical  Research  Institute.  Efforts  responsive  to  Aii 
horce  Systems  Cousrard  are  specifically  coordinated  with  the  responsible  Air  Force  product  division,  systems  progriur 
office,  Of  Air  Force  laboratory.  Liaison  is  'aaintaintd  with  the  Air  Force  operational  commands.  Support  to  the  Air 
Force  Surgeon  General  Is  provided  on  a  continuing  oasis. 

(U)  WORK  PERFORMED  BY:  The  Biotecimology  Program  is  conducted  by  the  i^erospace  Medical  Division  through  its  twi^ 
laboratories:  the  United  States  Air  rorce  School  of  Aerospace  Medicine,  Brooks  Air  Force  Base  TX,  and  the  Air  Foice 
Aerospace  Medical  Research  Laboratory,  Wrlght-Patterson  AfE  OH.  The  in-house  portion  of  the  program  la  centered  on 
unique,  complex,  man-rated  experimental  facilities  which  are  generally  not  availatl.e  Ir:  the  aerospace  industry  or 
academic  Institutions.  The  contract  portion  of  the  program  complements  the  in'house  efforts.  The  10  major  contractors 
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Program  Flement •  62202F  Title:  Aero>  ace  biotechnology _ 

DCD  Mission  Area:  Environmental  and  Life  Sciences  (ED)  #522  Budget  Activity:  Technology  Base  ifi 

in  FY  1982  are:  ^ystame  Research  Laboratories,  Inc,  Dayton  OH;  University  of  California,  Irvine,  CA;  Southeast  Center 
for  Electrical  Engineering  Education  Operation  Office,  St,  Cloud,  Fl;  Texas  AuM  Kescarch  Foundation,  Collspe  Station, 
ry;  University  of  Washington,  Seattle,  WA;  McDonnell-Douglas  CorpOTatlon,  St.  Louis,  MO;  Technology  Incorporated,  San 
Antonio,  TX;  System  Development  Corporation,  Santa  Monica,  CA;  Raytheon  Service  Company,  Burlington,  MA;  MacAulay-Brown, 
Inc.,  Dayton,  OH.  There  are  an  additional  61  contracts  conducted  by  52  contractors. 

(U)  PROGRAT'.  ACCOMi»LISHMENTS  AND  FUTURE  PROGPJ^S; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Among  the  products  of  this  program  are  the  following:  Completed  a 

human  engineering  eval 'nation  and  recommended  problem  solutions  for  the  NORAD  Missile  Warning  Center  and  Command  Post; 
developed  new  Axr  Force  strength  standards  for  enlisted  personnel  selection;  completed  noise  studies  of  the  barrier 
noise  supressor  (Hujh  House)  with  the  F-4,  F-15,  F-16,  F-105,  F-106,  F-lllF  and  T-38  to  establish  noise  assessment 
methods  for  use-  by  Major  Air  Commands;  developed  and  evaluated  a  novel  audio  jammir^  signal  which  will  be  Incorporated 
into  a  major  Air  Force  audio  communications  janmlng  program;  developed  a  metlwd  to  measure  cognitive  processing  workload 
for  use  in  det^.rmlning  p^lot  workload  capacity  in  advanced  fighter  aircraft;  completed  extensive  environmental  toxicology 
assessment  of  exhaust  products  from  the  Titan  III  and  Space  Shuttle,  completed  assessment  of  trichlorethylene  criteria 
for  potable  water  supplies,  resulting  in  savings  of  over  $250  thousai.d  per  year  at  Wurtsmlth  AFB,  Michigan;  completed  an 
extensive  toxicology  study  on  high  energy  cruise  missile  fuel  component,  RJ-5,  that  established  exposure  limits  for 
humans;  performed  637  aeromedlcal  evaluations  on  medically  grounded  aircrew  members,  and  rccoamended  513  of  these  for 
return  to  flying  status,  resulting  in  an  estimated  savings  of  $300  mllllo-t  in  replacement  costs;  completed  study  of 
biofeedback  techniques  to  reduce  airsickness,  resulting  in  75%  of  pilot  trainees  previously  washed  out  for  airsicknesf^ 
now  flying;  completed  study  to  determine  intensity  of  reradiated  light  produced  by  pulsed  Deuterium  Fluoride  laser 
raulatlon  impacting  wlndscrecn/canopy  material  and  applied  information  to  predicting  associated  visual  loss.  Completed 
time -dependent  performance  loss  assessment  associated  with  acute  exposure  to  letlial  level  of  Ionizing  radiation. 

Compi.eteii  re/lsion  oC  Radlof requency  Radiation  exposure  standards  (AFOSH  STD  161-9).  Tlie  Onboard  Oxygen  Generation 
Systenj  utilizing  molecular  sieve  technology  was  completed  for  single  seat  aircraft  and  transitioned  to  Advanced  Develop- 
mei)  t . 


2.  (U)  FY  1982  Program:  Tne  $3.U  uillion  Congreasionai  reduction  In  FY  1982  has  etfected  the  following  contract 

tcLlons;  delay  until  1983  the  start  of  work  on  shelters  for  field  medical  care  in  chemical  warfare  environnunts;  delay 
the  cievelupment  of  a  chcmi'al  simulant  to  test  chemical  defense  protective  clothing;  cancel  development  of  a  program 
aimed  at  reducing  aircraft  arcidents  caused  by  hum-tn  factors— accidents  v;hich  cost  $400  million  per  year  in  damaged  or 
ictjt  aircraft  and  trained  piltits;  delay  development  of  workload  metrics  essential  for  the  design  of  next  generation 
aircraft  cockpits;  cancel  work  for  evaluation  of  enemy  antiaircraft  rysteqwi;  and,  can-'cl  efforts  to  identify  the 
cluracterlwclcsi  of  the  exceptional  flyer  in  order  to  determine  the  best  match  of  aircrews  to  aircraft  type.  The  major 
new  FY  1982  efforts  include  determination  of  human  performance  capability  in  a  chemical  warfare  environment;  crew 
stifjuii  design  and  configuration  for  enhanced  strategic  penetration  and  weapons  delivery  capability;  development  of 
aircrew  eye  glasses  acceptable  for  combat  use;  uetenslnatlon  of  laser  effects  on  pilot  vision  and  mission  performance; 
and  devflopcuent  of  a  solid  ntate  oxygen  sensor  for  operational  aircraft,  riilitary  construction  for  FY  1982  includes  the 
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addition  and  alteration  of  the  Biotechnology  Laboratory  at  the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright- 
Patterson  Air  Force  Base  Oil.  This  project  provides  modernised  facilities  to  support  the  developtiient  of  displays,  controls 
and  standards  for  strategic  and  tactical  crew  stations. 

3.  (U)  FY  1983  Planned  Program:  The  Impact  of  the  $6.2  million  reduction  In  FY  1983  on  an  urgently  needed  chemical 

defense  program  was  largely  acccjsnodated  through  deferrals  and  rescoping  of  other  programs  within  this  program  element 
(see  paragraph  3,  "Program  to  Completion").  Adjustments  made  for  management  efficiency  within  the  approved  FY  1983  program 
element  funds  include  the  consolidation  of  all  efforts  related  to  chemical  defense  into  one  project,  2729,  which  is 
r^^flected  in  the  large  increase  for  this  project.  Chemical  defense  work  begun  in  late  1901  will  focus  on  the  areas  of 
protective  garments  vs  crew  performance;  cockpit  detector  and  filter  development;  patient  decontamination  and  casualty 
evacuation.  Toxicology  studaes  will  be  undertaken  or.  composite  material s/epvkxies  and  chemical  warfare  agent  simulants. 
Other  efforts  will  be  pursued  in  human  Information  processing  and  system  control;  human  physical  variability  in  systems 
design;  strength/ stamina  for  Air  Force  job  standards;  aircrew  conmunications  effectiveness  in  nolss  lamming  environments; 
use  of  contact  lenses  by  aircrew  personnel;  and  particle  beam/laser  bio-haz'^rds.  lY  1983  military  construction  funds  will 
provide  a  Quarantine  Support  Facility  to  the  United  States  Air  Force  School  of  Aerospace  Medicine,  Brooks  Air  Force  Base 
IX.  It  will  provide  space  for  R&D  animal  quarantine  to  rid  animals  of  disease  and  stabilize  animals  before  initiation  of 
controlled  research. 

FY  1984  Planned  Program:  New  thrusts  will  include  efforts  to:  assess  side  effects  of  chemical  warfare 
antidotes;  evaluate  aeromadlcal  cocnnnications  and  telemetry  in  a  chemical  defense  environment;  conduct  toxicology 
evaluations  of  advanced  mls-iie  fuels;  quantify  laser  ground-to-air  systems  effects  on  aircrew  performance;  dev.ilop  design 
criteria  for  voice  activated  control  systems;  develop  new  concepts  for  blodynamlcs  escapo/protectlon  technology;  and 
evaluate  oioeffects  of  long  term  low  level  exposure  to  radio  frequency  radiation. 

Program  to  Completion;  This  ic  a  continuing  program;  however,  in  addition  to  program  deferrals  and  cancella¬ 
tions  resulting  from  an  FY  1982  Congressional  reduction  of  $3.0  million,  the  $6.2  million  reduction  for  FY  19S3  will 
result  in  the  deferral  of  the  following  development  efforts:  hydrazine  dosimeters  used  for  personnel  in  missile  silos  end 
-round  hydrazine  power  units;  miii‘war>-uniqu2  biorcchnology  requirements  for  uanned  space  missions;  methods  to  reduce 
spatial  disorientation  in  higlvaltitude  and  night  formation  flight;  and,  developments  In  man-machine  integration  technology 
and  robotics  to  reduce  mission  workload,  Programs  reduced  in  scope  for  FY  1983  include:  directed  energy  bloef feces; 
pilot  workload  measurement  techno’ ogy;  advance*  controls  and  display  technology  for  coonand  tost  and  warning  center 
tjoslgns,  and  toxicology  oC  Air  Force  synthetic  fuels. 
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DOD  Mission  Area:  Environmental  and  Lite  Sciences  (ED)  /*522  Budget  Activity:  Technology  Base 

6.  (U)  Milestones:  Not  applicable. 

1.  (U)  Resources:  Not  i.pplioabJ.0. 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary;  Not  applicable. 


Project;  06MD  Title:  Aerospace  Medical  Plvislon  Laboratory  Operations 

Program  Element:  tf62202F  Title;  Aerosoace  Biotechnology  _ _ 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED)  jf522  Budget  Activity:  Technology  Base  ifl 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  project  provides  the  resources  to  conduct  the  in-house  research  and 
development  activities  of  the  Aerospace  Medical  Division  at  Brooks  Air  Force  Base  TX  and  its  research  and  development 
laboratories.  The  project  provides  for  the  pay  and  related  costs  of  civilian  physicians,  scientists,  engi.iee^'^^  and 
support  pevsonaci  an  ^eli  as  for  travel,  transportation,  rents,  coraauiilcatio’.s,  utilities,  laboratory  supplies  ami 
unique  equipment  and  other  related  costs  needad  to  conduct  biotechnology  research  and  development.  The  program,  ^ 
managed  by  the  Aerospace  Medical  Division,  is  one  of  research  and  exploratory  develofmient  in  biotechnology.  The  research 
and  development  efforts  are  designed  to  specifically  define  human  limits  with  regard  to  adaptability,  survivability,  and 
performance  capabilities  within  the  Air  Force  operational  environment.  These  coordinated  efforts  form  the  basis  for; 

(a)  designing  more  effective  weapon  systeus  which  capitalize  on  and  enhance  man*s  abilities;  (b)  developing  realistic 
trade-off  options  in  system  design  and  mission  planning  to  increase  overall  effectiveness  and  achieve  economy  o), 
operations;  (c)  assuring  maximum  protection  ard  survivability  of  aircrews,  consistent  with  mission  req^iin'menc^;  and, 

(d)  establishing  realistic  criteria  for  selection  and  care,  of  military  personnel  to  maintain  a  >tron,!t  and  viable  Air 
Force  fully  responsive  to  operational  requirements  and  national  goals. 

(U)  RELATED  ACTIVITIES;  This  project  accounts  for  about  51  percent  of  the  funds  of  the  exploratory  development  p.^ogram 
which  is  predominantly  conducted  by  specialized  scientific  teams  using  complex,  unique  research  facilities  and  devices. 
Related  activities  are  discussed  in  the  Descriptive  Summary  for  the  overall  program  element. 

(D)  VKJRK  PERFORMED  BY;  The  Aerospace  Medical  Division  has  overall  program  responsibility  and  delegates  project 
nianageiaent  to  the  United  States  Air  Force  School  of  Aerospace  Medicine,  Brooks  Air  Force  Base  TX,  and  the  Air  Force 
Aerospace  Medical  Research  Laboratory,  Wr Ight-Pacterson  AfB,  OH. 

( U )  PROGRAM  ACCQMPLISHMENIS  AND  FUTURE  PROGRAMS; 

1.  (U)  fX  and  Prior  Accomplishments;  Adjusted  for  comparability  vlth  FY  83  manpower  transferred  to  Program 

KleineiiL  65898F,  Management  K;;adquarters 

(U)  FY  1982  Program;  Adjusted  for  comparability  with  FY  83  manpower  transferred  to  Program  Elennint  65898F, 
Management  Headquarters  (R&D). 


3. 

(U) 

FY  1983  Planned  Progiura;  Not 

applicable. 

4. 

(U) 

FY  1884  Planned  Program:  Not 

applicable. 

5. 

(U) 

Program  to  Completion:  This 

is  a  continuing  program 

6. 

(U) 

Milestones;  Not  applicable. 
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Project:  06MD 

Program  Element;  //62202F 

l)OD  Mission  Area:  Environmental  and  Life  Sciences  (ED) 


Title:  Aerospace  Medical  Division  Laboratory  Operation 

Title:  Aerospace  Biote>::hnology _ 

//522  Budget  Activity:  Technology  Base  Ifl _ 


7.  (U)  Resources:  ($  in  thousands) 


?Y  1981  'tJ.  1982  n  1983  FY  1984  Additional  Program  to 

Actual  Estimate  Estimate  Estimate  to  Completion  Completion 


RDTCiE  18,286  18,738*  20,209 

*Excludes  1  Oct  81  Civilian  Pay  F-aise  (4.8  percent) 


20,666  Continuing  Not 

Applicable 


8.  (U)  Comparison  with  lY  1983  Budget  Date: 

RDT&E  18,596  19,659  20,147  Continuing  Not 

Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #622Q3F  Title:  Aarospace  Propulsion _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  #1 


(U)  RESOURCES  (PROJECT  LISTING):  ($ 

in  thousands) 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

\dditional 

Estimeted 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

51,173 

53,918 

58,645 

60,547 

Continuing 

Not  Applicable 

06PP 

Laboratory  Operations 

15,378 

15,681* 

16,681 

16,982 

Continuing 

Not  Applr’calle 

3012 

Ramjet  Technology 

6,295 

5,863 

6,46; 

7,403 

3048 

Fu^ls,  Lubes  &  Fire  Prot 

5,932 

7,754 

8,582 

8,203 

3066 

Turbine  Engine  Technology 

15,955 

16,269 

17,346 

18,485 

3145 

Aerospace  Power  Technology 

7,553 

8,351 

9,575 

9,474 

Excludes  1  Oct  81  civilian  pay  raise  (4.8%) 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Thii,  program  element  develops  the  propulsion  and  power  technology 
in  support  of  current  and  future  aerospace  vehicles  and  weapons  systems.  Exploratory  development  and  component /sub¬ 
system  evaluations  are  conducted  in  the  tr.chnical  areas  of  turbine  euglncj,  ramjet  Gng:_c)es,  fuels,  lubrication,  and 
fire  protection  technology  as  well  as  aerospace  power  generation,  distribution  and  control  technology*  The  program 
also  provides  for  the  operation  and  management  of  the  Aero  Propulsion  Laboratory  at  Wrlght-Patterson  Air  Force  Base  OH. 


(11)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  lY  1983  program  represents  3.1Z  real  growth  over  FY  1982.  This  growth  is 
reflected  In  increased  emphasis  in  turbine  engine  components,  ducted  rockets,  alternate  fuels  and  space  power  systems. 
The  major  emphasis  tor  FY  1983  will  be  in  the  following  areas.  Programs  wilx  be  initiated  for  thi  development  of 
compressors  and  turbines  for  hJgh-bleed/hlgh  horsepower  extraction  for  short  and/or  vertical  take-off  and  landings. 
Efforts  will  continue  on  survlvabU.  aerospace  power  systems  which  will  operate  in  the  multi-threat  environment.  Tests 
v'ill  be  comnleted  to  deferuine  the  effect  of  alternate  fuels  on  fuels  systems  and  turbine  engine  comtuators.  Programs 
will  be  undertaken  to  validate  the  variable  cycle  engine  control  system  logic.  Major  emphasis  in  the  Ramjet  area  wiM 
be  on  ducted  rocket  ind  solid  fueled  ramjets  for  tactical  rULsslle  applications. 


(U)  COMPARISON  WITH  FY  1^82  DESCRIPTIVE  SUMMARY:  U  in  thousands) 


FY  1982 

1981  Estimate 


FY  1983 
Estime^e 


Total 

FY  1934  Additional  Estimated 

Estimate  to  Coapletion  Costs 


RDTiE 


31,900  55,000  /2.000 


Continuing  Not  Applicable 


other  APPROPRIATION  FUNDS;  Kof  Applicable. 
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Program  Element;  #62203F  Title:  Aerospace  Propulsion _ 

DOD  Mission  Area:  Engineering  Technology  (ED) .  #523  Budget  Activity;  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Both  contractual  and  in-house  efforts  will  be  accomplished.  The  turbine 
engine  programs  are  gearad  to  development  and  test  of  engine  components  and  subsystems  for  timely  inclusion  in  core 
gas  generators  and  system  responsive  advanced  development  programs.  The  ramjet  programs  are  designed  toward  making 
major  technology  thrusts  in  solid  fueled  ducted  rockets  and  low  cost  ramjet  propulsion  systems  for  tactical  missiles 
while  continuing  support  of  strategic  air  launched  missiles.  Aerospace  power  programs  are  geared  toward  advancing 
electrical,  thermal,  hydraulic,  and  mechanical  power  for  USAF  space  systems,  reentry  vehicles,  manned  aircraft, 
missiles,  munitions,  and  special  high  power  systems.  The  area  of  fire  protection  concentrates  on  timely  developments 
of  effective  fire  prevention,  detection,  containment  end  suppression  technology  with  minimum  penalty  to  the  prime 
mission.  Aircraft  and  missile  fuels  end  lubrication  te.;hnology  explores  advancement  of  knowledge  in  combustion  and 
lubrication  phenomena  in  modern  air  breathing  systems  with  a  goal  of  improving  efficiency  and  durability.  To 
minimize  cost  and  maximize  availability  of  jet  fuels,  major  projects  in  specification  variability  testing  and 
alternate  fuels  will  continue  to  receive  increasing  emphasis.  This  program  element,  in  addition  to  being  the  primary 
technical  base  exploratory  development  effort  in  aerospace  propulsion  and  power,  provides  technical  support  to  other 
Air  Force  and  DOD  agency  programs  and  receives  partial  reimbursement  for  the  services  provided.  In  the  case  of  basic 
research  accomplished  by  tho  laboratory,  full  reimbursement  la  provided  by  PE  61102F,  Defense  Research  Sciences. 

The  project  break  reflects  the  best  estimate  considering  these  anticipated  reimbursements,  but  may  require  adjustment 
to  the  degree  that  reimbursements  are  actually  earned. 

(U)  RELATED  ACTIVITIES:  This  program  receives  information  and  technology  from  PE  61102F,  Defense  Research  Sciences. 

It  Interacts  with  other  exploratory  development  program  elements  and  feeds  PE  63202F,  Aircraft  Propulsion  Subsystem 
Integration;  PE  63211F,  Aerospace  Structural  Materials;  PE  63215F,  Aviation  Turbine  Fuels  Technology:  PE  63216F, 

Advanced  Turbine  Engine  Gas  Generator;  PE  63302F,  Advanced  Missile  Propulsion;  and  others.  Coordination  with  Army, 

Navy,  National  Aeronauticii  and  Space  Administration,  Department  of  Energy,  Department  of  Transportation,  Environmental 
Protection  Agency,  Industry  and  academia  is  accomplished  by  joint  projects,  information  exchanges  and  standlrig 
cixnrai trees,  such  as  the  Interagency  Advanced  Power  Group  and  the  National  Aeronautics  and  Space  Adminlstrat ion/Alr 
Force  semi-annual  meetings. 

PERFORMED  BY;  Work  j.s  managed  and  performed  by  the  Aero  Propulsion  Laboratory,  Wright-Patterson  Air  Force 
Base,  OH.  Other  Air  Force  c.ganlzations  Involved  are  the  Aeronautical  Systems  Division,  Wright-Patterson  Air  Force 
Base,  OH;  the  Space  Division,  Los  Angeles,  CA;  and  Armament  Division,  Eglln  Air  Force  Base,  FL.  There  are  86 
contiactors  with  190  contracts.  The  ten  major  contractors  for  the  program  in  FY  1981  were;  Pratt  and  Whitney  Aircraft, 
East  Hartford,  CT  and  West  Palm  Beach,  FL;  Garrett  Corp. ,  Los  Angeles,  CA  and  Phoenix,  AZ;  General  Electric  Co., 
Evendale,  OH  and  Lynn  MA;  Rockwell  International  Corp.,  CanogM  Park,  CA;  Research  Triangle  Institute,  Res  Triangle 
Park,  NC;  hoeing  Co.,  Seattle,  WA;  UOP,  Inc,,  Des  Flarls,  IL;  Detroit  Diesel  Allison  Dlv.,  Indianapolis,  IN;  Marquardt 
Co.,  Van  Nu>s,  CA;  and  United  Technologies  Corp.,  Sunnyvale  CA, 
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Program  Element:  #62203F  Title:  Aerospace  Propulsion _ 

DOD  Mission  Area:  Engineering  Trchnolo:^y  (ED),  #523  Budget  Activity:  Technology  Base,  ll 

(U)  PROGRAM  ACCOMPLISHMENTS  .KND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Significant  accomplishments  Included  the  demonstration  of  the  advanced 
"hlgn  throughflow"  compressor  concept;  extensive  testing  to  validate  the  hlgh-^temperature  durability  and  maintainability 
of  the  shingle  and  Lamilloy*^  combustor  liners;  development  of  a  high-pressure,  single-stage  centrifugal  compressor; 

and  the  adoption  by  Industry  of  a  validated  three-dimensional  stress  analysis  to  improve  turbine  blade  mechanical 
reliability.  Representative  accomplishments  in  energy  conversion  Included  fabrication  and  demonstration  of  a  multl- 
bandgap  solar  cell  which  shows  a  significant  Increase  in  efficiency  over  any  currently  used  device,  successful  test  of 
reserve  lithium  primary  batteries  for  possible  electrically  driven  remotely  piloted  vehicle  applications,  and  developmen 
of  a  very  high  heat  flux  heat  pipe  system  for  use  In  thermal  management  on  future  high  power  spacecraft.  Processing 
studies  have  confirmed  technical  and  economic  feasibility  of  jet  fuels  from  domestic  shale  oil  sources.  Significant 
advancements  in  development  of  analytical  and  optical  techniques  for  characterization  of  fuel  and  lubricant  properties, 
performance  of  combustor  modelling  studies,  and  engine  oil  condition  and  wear  analysis  have  been  i:ade  and  operationally 
implemented.  Significant  accomplisliments  ha«e  been  achieved  In  ducted  rockets,  solid  fuel  ramjets,  and  high 
teraperature-hlgh  performance  ramjet  combuatoro.  Freejet  testing  of  solid  fuel  ramjets  and  direct  connect  testing 
of  ducted  rockets  have  been  accompli jhed .  The  Compressor  Research  Facility  became  operational. 

2.  (U)  FY  1982  Program:  Turbine  engine  programs  will  develop  an  advanced  hlgh-temperature  augmentor  for  Joint 
Technology  Demonstrator  Engine  evaluation  in  PE  63202F,  and  a  low-cost,  light-weight  shingle  liner  concept. 

In-house  testing  of  both  contemporary  and  advanced  compressor  systems  In  the  Compressor  Research  Facility  will  commence 
In  FY  1982.  efforts  Include  initiation  of  development  of  Inductive  energy  storage  for  spacecraft,  analy&l;^  of 

pulse  power  system  requirements  and  power  processing  techniques  for  spacecraft  applications.  Advanced  Inverters, 
advanced  motors  and  motor  controls  and  advanced  generator  control  units  will  be  developed.  A  nonflammable  hydraulic 
brake  system  for  aircraft  will  be  demonstrated.  Alterna:e  fuels  programs  will  determine  fuel  propertj  effects  on 
combustors  and  fuel  systems.  K  portable  wear  metal  analyzer  will  be  developed  for  field  use.  Two  candidate  On-Board 
Inert  Gas  Generator  Systems  (OBICGS)  will  be  ground  tested.  Multi-year  programs  Initiated  earlier  will  continue. 
Advanced  variable  fuel  flow  ducted  rocket  engine  development  offering  thirty  percent  performance  Improvement  will  be 
initiated.  Split  fuel  grain,  reduced  drag  Inlet,  and  non-ejeccable  port  cover  develooments  to  support  variable  flow 
duct^*d  rocket  tactical  mlssilen  will  be  Initiated. 

3.  (U)  FY  1983  Planned  Program:  New  component  development  programs  are  planned  In  both  compressors  and  turbines 
for  hi gh-bleed/hlgh-horsepower  extraction  requirements  for  short  takeoff  and/or  vertical /short  takeoff  and  landing 
system  application.  Frevlously  described  multi-year  efforts  will  continue.  Nev  programs^  will  demonstrate  advanced 
aircraft  auxiliary  power  systemu,  survlvablc  power  systems  In  a  multi-threat  environment,  spacecraft  thermal  manage¬ 
ment,  high  power  switch  technology,  and  power  ronuitlonlng  for  electronic  warfare  aystemii.  Teats  will  be  completed  to 
determine  fuel  property  effects  on  fuel  systems  and  combustors.  Feasibility  for  reprocessing  synthetic  MIL~L-7808 
engine  oils  will  be  demo-.st rated.  Fuel  and  lirhe  property  characterizatlo;i ,  combustion  elagn'stlcs  and  fire  and 
explosion  hazard  analyses  efforts  will  continue.  *»he  e.wphasls  on  ducted  rocket  and  solll  fudg'd  ramjet  development 
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Program  Element:  #62203F  Title:  Aerospace  Propulsion _ 

UOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  base,  #1 

for  tactical  missile  applications  will  continue.  A  program  to  develop  and  demonstrate  an  advanced  solid  fuel  ramjet 
engine  will  be  started.  The  tost  difference  from  the  FY  1982  Descriptive  Summary  will  cause  the  elimination  or  delay 
of  several  new  efforts  in  all  areas  and  are  described  in  the  indi/idual  project  oummarles. 

A.  (U)  FY  1984  Planned  Program:  Turbine  engine  programs  will  emphasize  critical  component  developments 
supporting  high-bleed  propulsion  system  technology  needs.  A  high-pressure-ratio,  axl-centrlfugal  compressor  will  be 
developed.  A  light-weight,  low-cost  segmented  combustor  liner  will  be  demonstrated.  An  integrated  aircraft/propulsion 
control  system  will  be  demonstrated.  Multi-year  efforts  previously  described  will  continue.  New  programs  will 
demonstrate  high  power  density,  longer  life,  survivable  power  systems  including  high  energy  spacecraft  batteries, 
advanced  electrical  power  control  systems,  advanced  actuators,  and  advanced  ground  power  systems.  New  efforts  Include 
development  of  processes  to  produce  aviation  turbine  fuels  from  coal  syncrude.  Solid  ramjet  fuels  and  an  engine 
mounted  lubricant  condition  and  wear  metal  monitoring  system  will  be  developed.  An  improved  aircraft  dry  bay  fire 
•protection  capability  will  be  developed.  Reduced  signature  combustor  and  advanced  fuel  controls  for  liquid  fuel  ramjet 
engines  will  be  started  for  strategic  missile  applications. 

5.  (U)  Program  to  Ccmpletion:  This  is  a  continuing  progrsit 


6.  (U)  Milestones:  Not  applicable. 


11 


Project:  ^06PP  Title:  Aero  Propulsion  Laboratory  Operation 

Program  Element:  i!>62203F  Title:  Aerospace  Propulsion 

UOD  Mission  Area:  Engineering  Technology  (ED)  #523  Budget  Activity:  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  for  the  support  activities  required  to  operate 
the  Aero  Propulsion  Laboratory's  exploratory  and  advanced  development  programs.  The  Laboratory  provides 
technical  support  to  current  and  future  systems  programs  and  undertakes  operational  support  projects  in  its 
mission  areas.  The  project  provides  for  the  pay  and  related  costs  for  civilian  employees,  travel,  transportation, 
rents,  communications  and  utilities  costs,  and  procurement  of  supplies. 

(U)  RELATED  ACTIVITIES:  This  project  supports  and  complements  all  of  the  technical  projects  under  this  program 
element,  as  well  as  all  other  projects  and  programs  managed  by  the  Aero  Propulsion  Laboratory,  such  as  PE  63202F, 
Advanced  Propulsion  Subsystem  Integration;  PE  63215F,  Aviation  Turbine  Fuels  Technology;  PE  63216?,  Advanced 
Turbine  Engine  Gas  Generator;  and  others.  Direct  costs  Incurred  by  supported  advanced  development  programs  are 
reimbursed  by  those  programs  to  this  project. 

(U)  WORK  PERFO.mED  BY;  The  Aero  Propulsion  Laboratory,  Wright-Patterson  Air  Force  Base,  OH,  is  the  organization 
responsible  for  management  of  the  projects  included  under  the  program  element. 

(13)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1. 

(U) 

FY  1981  and  Prior  Accomplishments:  Nut  applicable. 

2. 

(U) 

FY  1982  Program:  Not  applicable. 

3 . 

(U) 

FY  1983  Planned  Program:  Not  applicable. 

4. 

(U) 

FY  1984  '^ianned  Program:  Not  applicable. 

5. 

(U) 

Program  to  Completion:  This  is  a  continuing  program. 

6. 

(U) 

Hllestones;  Not  applicable. 

7. 

(U) 

Resources:  ($  In  thousands) 

Ri)T&E 


FY  198 i 
Actual 

15,378 


PY  1982 
Estimate 

15,681 


VY  1983 
Lstieiate 

16,681 


FY  1984 
Estimate 


Estltaate 
to  Completion 


16,982  Continuing 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  ($  In  thousands) 

8DTAE  14,185  15,727  16,093  Continuing 

Changes  reflectec  in  the  FY  1933  program  are  due  to  the  1  October  1981  civilian 
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Total 

Estimated 

Costs 


Not  Applicable 


Not  Applicsble 
pay  raise. 


Project;  #3012  Title:  Ramjet  Technology _ 

Program  Element:  #62203F  Title:  Aerospace  Propulsion _ 

DOD  Mission  Area:  Enginjering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  #1 

(’J)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  project  develops  ramjet  component  and  engine  technology  to  improve 
nerformance  and  reduce  costs  of  tactical  and  strategic  air-launched  missiles.  Ramjet  propulsion  concepts  being 
evaluated  include:  variable  fuel  flow  ducted  rockets  for  tactical  air-to-air  missiles »  boron  fueled  solid  fuel 
ramjets,  and  high  payoff  components  for  liquid  fuel  ramjets  for  long  range  strategic  missiles.  These  efforts 
include  component  development  of  Inlets,  gas  generators,  combustors,  nozzles,  fuel  controls,  and  engine  technology 
demonstrators.  Emphasis  is  on  solid  fueled  ducted  rockets  and  solid  fuel  ramjets  for  tactical  missile  applications. 

(U)  RELATED  ACTIVITIES;  This  program  is  closely  coordinated  and  inoJ.uues  jointly  funded  efforts  with:  the  Navy  for 
solid  fuel  ramjets  and  boron  fueled  ducted  rockets;  the  Air  Force  Rocket  Propulsion  Laboratory  for  hydrocarbon  fueled 
ducted  rockets;  the  Materials  Laboratory  for  engine  structures;  and  the  Armament  Division  for  tactical  application 
^  studies.  Ramjet  technology  supports  PE  63302F,  Advanced  Missile  Propulsion.  This  program  focuses  on  the  propulsion 
requirements  of  the  Armanent  Division  at  Eglln  Air  Force  Base,  FL  and  the  Aeronautical  Systems  Division, 
Wrlght-Patterson  Air  F,/Cce  Base,  OH.  Program  coordination  is  maintained  through  meetings,  conferences  a  »d  the  Joint 
Army-Navy-National  Aeronautics  and  Space  Administration-Air  Force  Interagency  Propulsion  Committee. 

WQkK  PERFORMED  BY:  This  project's  in-house  and  contractual  efforts  are  managed  and  performed  by  the  Aero 
Propulsion  Labr  ratory,  W»'ight-F'»tterson  Air  Force  Base,  OH.  The  contractors  in  FY  1981  were:  The  Marquardt  Co., 

Van  Nuys,  CA;  Chemical  Systems  Division  of  United  Technologies  Corporation,  Sunnyvale,  CA;  McDonnell  Douglas, 

St.  Louis,  MO;  Atlantic  Research  Corporation,  Alexandria,  VA;  Hercules,  McGregor,  TX;  Martin-Marietta  Corporation, 
Orlando,  FL;  Boeing  Aerospace  Co.,  Seattle,  WA;  and  Dynamics  Research  Corporation,  Wilmington,  M\.  Tliese  contractors 
were  Involved  in  32  contracts. 

(D)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1»  (U)  FY  1981  and  Prior  Accomplishments;  Significant  accomplishments  have  Leen  achieved  in  ducted  rockets, 

solid  fuel  ramjets,  and  high  temperature-high  performance  ramjet  combustors.  Freejet  tests  of  solid  fuel  ramjets 
and  direct  co;:nect  tests  of  ducted  rockets  were  made.  Gas  generators  foi  variable  fuel  flow  ducted  rockets  were 
developed.  Freejet  testing  of  advanced  liquid  fueled  ramjet  engine*-  for  strategic  application  was  completed. 

Component  development  for  advanced  cruise  missile  variable  geometry  Inlets  and  nozzles  was  initiated.  Programs  to 
evaluate  advanced  fuels  and  combustion  Instability  were  initiated. 

2.  (U)  FY  1382  Program;  Advanced  variable  fuel  flow  ducted  rocket  engine  development  offering  thirty  percent 

perfonaance  Improvement  will  be  initiated.  Split  fuel  grain,  reduced  drag  It.let,  and  non-eject *^ble  port  cover  develop¬ 
ments  to  support  variable  flow  ducted  rocket  tactical  missiles  will  be  initiated.  Solid  fuel  ramjet  performance  will 
be  enlargtid  by  initiation  of  bypass  control  and  thrust  flexibility  programs.  Investigation  o£  swirl  combustion  and 
slwjrt  carbon-carbon  nozzles  for  strategic  otlssiles  will  be  initiated.  Other  on-going  programs  will  be  continued. 
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Project:  #3012  Title:  Ramjet  Technology _ 

Program  Element:  #62203F  Title;  Aerospace  Prcpulslon _ 

DOD  Mission  Area:  Engineering  I'echnology  (ED)>  #523  Budget  Activity:  Technology  Base,  #1 

3.  (U)  FY  1983  Planned  Program:  The  major  emphasis  on  ducted  rocket  and  solid  fueled  ramjet  development  for 

tactical  missile  applications  v'lll  continue.  A  program  to  develop  and  demonstrate  an  advanced  solid  fuel  ramjet  engine 

will  be  started.  New  prograins  to  develop  advanced  cruise  missile  combustor  structures  and  advanced  inlets  will  be 
undertaken.  A  new  series  of  inlet,  fuel  system  and  combustor  technology  efforts  will  be  initiated  in  support  of  a  very 
high  altitude  defensive  missile  mission.  Other  multl'-year  on-going  efforts  will  be  continued. 

FY  1964  Planned  Program:  Programs  described  above  and  others  will  continue.  Reduced  signature  combustor 

and  advanced  fuel  controls  for  liquid  fuel  ramjet  engines  will  be  started  for  strategic  missile  applications.  Advanced 
ducted  rocket  inlet,  combustor,  insulation,  and  nozzle  demonstrations  will  be  undertaken.  /‘Iternate  solid  fuel  ramjet 
fuels  and  components  wi.H  be  initiated. 


5. 

(U) 

Program  to 

Completion:  This  is  a  continuing  program. 

6. 

(U) 

Mi lestones: 

Nor.  applicable. 

7. 

(U) 

Resources : 

($  In  thousands) 

FY  1981 
Actual 

FY  1<*82 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

6,295 

5,8C.3 

6,461 

7,403 

Continuing 

Not  Applicable 

8.  (U)  Comparlsori 

with  FY 

1982  Descriptive 

ajmmary: 

($  In  thousands) 

RUTSE 

5,830 

5,552 

8,440 

Continuing 

Not  Applicable 

The  decrease  from  tin*  FY  i9B2  Descriptive  Summary  will  cause  a  delay  In  initiating  development  of 
a  liquid  fueled  remjet  engine  for  strategic  missile  application. 
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Title:  Fuels,  Lubrication  &  Fire  Protection  Technology 

Title:  Aerospace  Propulsion _ 

Budget  Activity:  Technology  Base,  #1 _ _ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Efforts  under  this  project  are  oriented  toward  providing  lanproved  and 
economically  available  fuels,  fuel  management  technology,  lubricants  and  lubrication  techniques,  bearing  and  gear 
technology,  and  fire  protection  methods  and  techniques  which  will  satisfy  the  rtrlngent  requirements  of  present  and 
future  aircraft  and  air-breathing  missile  systems.  Approaches  to  meet  the  objectives  of  this  project  Include 
Investigation  of  processing  techniques  and  uncerstanding  the  constituents  and  characteristics  of  jet  fuels  produced 
from  domestic  resources  (oil  shale,  tar  sands  and  coal);  development  of  fuels  and  lubricants  with  Improved  high 
temperature  properties;  development  of  high  energy  density  fuels;  development  of  analytical  techniques  fer  fuel 
(1  eluding  combustion  properties)  and  lubricant  characterization;  development  of  advanced  bearing  concepts 
Including  solid  and  gas  lubricated  configurations;  and  development  uf  ad'/anced  on-^board  fire  and  explv^slon  prevention, 
detection  and  suppression  techniques. 

(U)  RELATED  ACTIVITIES:  This  project  provides  technology  for  PE  62102F,  Materials;  PE  63202F,  Aircraft  Propulsion 
Subsystem  Integration;  PE  63215F,  Aviation  Turbine  Fuels  Technology;  PE  63216F,  Advanced  Turbine  Engine  Gas  Generator, 
and  PE  S32A6F,  Aircraft  Subsystems  Technology.  Coordination  with  the  Army,  Navy,  OAKPA,  National  Aeronautics  and 
Space  Administration,  Federal  Aviation  Administration,  Defense  Fuel  Supply  Center,  the  Fuels  and  Lubricants 
Standardization  efforts  of  the  North  Atlantic  Treaty  Organization  and  the  Department  of  Energy  Is  accomplished  by  a 
broad  spectrum  of  Interactions  and  exchanges. 

FEPFORMED  BY:  The  work  Is  managed  and  performed  by  the  Aero  Propulsion  Laboratory,  Wrlght-Patterson  Air 
Force  Base,  OH.  There  were  26  contractors  and  35  contracts.  The  ten  major  contractors  for  FY  1981  were:  The  Boeing 
Company,  Seattle,  WA;  UOP ,  Inc.,  Des  Plaines,  IL;  Ashland  Oil  Co.,  Ashland,  KY;  AlResearch  Manufacturing  Co.,  Phcenlx, 
A2;  Canadiat:  Commercial  Corp. ,  Ottawa,  Canada;  Monsanto  Research  Corp.,  Dayton  OH;  University  of  Dayton,  Dayton,  OH; 
Exxon  Research  and  Engineering,  Linden,  NJ ;  General  Electric,  Cincinnati,  OH;  and  United  Technologies  Corp.,  East 
Hartford,  CT. 

(U)  PR(X;RAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FT  1981  and  Prior  Accompllshaento :  The  technology  de>'eloped  under  this  project  has  led  to  the  qualification 
of  Deparlroent  of  D^^fense  fuels  and  lubricants  such  as  JP-4,  JP-5,  JP-/,  JP-8,  JP-9,  JP-10,  RJ-6  end  MlL-L-780e 
(A  thru  H).  Processing  studies  have  confirmed  technical  and  economic  feasibility  of  jet  fuels  from  domestic  shale 
oil  sources.  Significant  advances  in  the  development  of  analytical  and  optical  techniques  for  characterization  of  fuel 
and  lubricant  properties  were  made.  Combustor  modelling  studies  and  e.iglne  oil  condition  and  wear  metal  analysis  have 
been  ia.ide.  Carbon  slu.ry  fuel  formulation  and  combustion  investigations,  corrosion  resistant  engine  bearl-ig  develop¬ 
ment  aiui  solid  lubricated  ceramic  bearing  development  were  Initiated.  Aircraft  fire  protection  activities  have  led  to 
improved  fire  detection  and  extinguishing  systems  for  engines.  Inerting  and  explosion  suppression  systems  were  devel¬ 
oped  . 


Project:  #3048 

Program  Element :  #62203F 

DOD  Mission  Area:  Engineering  Technology  (AD),  #553 
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Project:  #3048  Title:  Fuels,  Lubrication  &  Fire  Protection  Techology 

Program  Element:  #62203F  Title:  Aerospace  Propulsion _ _ 

DOD  Mission  Area;  Engineering  Technology  (AD),  #553  Budget  Activity:  Technology  Base,  #1 _ 

2.  (U)  FY  1982  Program;  New  efforts  include  additional  alternate  fuels  programs  to  determine  fuel  property 
effects  on  combustors  and  fuel  systems,  tapered  roller  bearing  development,  and  extensive  ground  testing  of  two 
candidate  On-Board  Inert  Gas  Generator  Systems  (OBIGGS).  Multi-year  programs  Initiated  earlier  will  continue. 
Development  of  a  portable  wear  metal  analyzer  for  field  uae  will  be  completed. 

3.  (U)  FY  3983  Program;  Tests  will  be  completed  to  determine  f^ei  property  effects  on  fu(il  systems  and 
combustors.  Feasibility  for  reprocessing  synthetic  MIL-L-7808  engine  oils  will  be  demonstrated.  Analysis  and 
ground  evaluation  of  an  On-Board  Inert  Gas  Generator  System  will  be  completed.  New  efforts  Include  development 
of  boron  slurry  fuels  and  fuel  systems,  a  new  technique  tor  measuring  lubricant  load  capacity  anu  high  speed 
air  oil  sejls.  Fuel  system  design  techniques  for  minimizing  electrostatic  hazards  will  be  investigated.  Fuel 
and  lube  property  characterization,  combustion  diagnostics  and  fire  and  explosion  hazard  analyses  efforts  will 
continue. 


4.  ',U)  FY  1984  Program;  Efforts  will  continue  to  define  and  refine  upeclf Icatlons  for  shale  derived  fuels 

and  a  new  lubricant  specification  for  advanced  high  temperature  engine  systems.  New  efforts  will  be  Initiated  to 
develop  processes  to  produce  aviation  turbine  fuels  from  cod  syncrude.  Solid  ranjet  fuels  development  will 
continue.  An  engine  mounted  lubricant  condition  and  wear  metal  monitoring  system  will  be  developed.  Aircraft 
dry  bay  fire  protection  capabilities  will  be  Improved. 


5. 

(U) 

Program  to 

Completion:  This  is  a  continuing  program. 

6. 

(U) 

Ml lestones 

:  Not  applicable. 

7. 

(U) 

Resources : 

($  in  thousands) 

FY  1981 

Ti  1982 

FY  1933 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  CoKpletioi. 

Costs 

KDT4E  5,992 

7,754 

8,582 

8,203 

Continuing 

Not  Applicable 

Comparioon  with  FY  1982 

Descriptive  Summary:  ($  In  thousands) 

RUT4E  7,713 

7,948 

9,847 

Continuing 

Not  Applicable 

The  decrease  from  tlie  FY  1982  Descriptive  Sammary  will  cause  a  delay  in  Initiating  new  efforts 
In  tire  protection  suppression. 
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Project:  #3066  Title:  Turbine  Engine  Technology _ 

Program  Element:  #62203F  Title:  Aerospace  Propulsion _ 

DOD  Mission  Area:  Engineering  Technology  (ED) ,  #523  Budget  Activity:  Technology  Base,  fl 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  develops  technology  to  increase  operational  leliablllty,  cycle 
flexibility  and  performance  and  reduce  fuel  consumption,  weight,  acquisition  and  operational  costs.  Analytical  and 
experimental  efforts  address  fans  and  compressors,  high  temperature  combustors,  turbines  and  seals,  controls,  diag¬ 
nostics,  mecltanical  design  techniques  and  envltonmental  considerations.  The  project  considers  the  total  propulsion 
system  Hnler ,  engine,  nozzle)  and  its  integration  into  a  weapon  system. 

(U)  RELATED  ACTIVITIES;  This  project  is  coordinated  with  the  Army,  Navy,  National  Aeronautics  and  Space  Admin¬ 
istration,  Department  of  Energy,  and  the  Department  of  Transportation  in  meetings,  inter-service  committees  and 
headquarters  staf’.  coordination.  Component  advancements  are  integrated  into  PE  63202F,  Advanced  Propulsion  Subsystem 
Integration;  and  PE  63216F,  Advanced  Turbine  Engine  Gas  Generator.  Jointly  funded  programs  with  the  Navy,  National 
Aeronautics  and  Space  Administration  and  the  Materials  Laboratory  are  developing  advanced  turbine  engine  component 
technology  for  future  applications. 

(U)  WORK  PERFORMF.D  BY:  Work  is  managed  by  the  Aero  Propulsion  Laboratory,  Wrlght-Patr.erson  Air  Force  Base,  OH. 

The-e  are  14  contractors  with  65  contracts.  The  ten  major  contractors  in  FY  1981  were:  Cadre  Corporation,  Doravllle, 
GA;  Pratt  and  Whitney  Aircraft,  Division  of  United  Technologies  Corporation,  East  Hartford  CT  and  West  Palm  Beach,  FL; 
Garrett  Corporation,  Los  Angeles,  CA  and  Phoenix  AZ;  General  Electric  Company,  Evendale,  OH  and  Lynn,  KA;  Detroit 
Diesel  Allison  Division  of  General  Motors,  Indianapolis,  IN;  Calspan  Corporation,  buffalo,  NY;  McDonnell  Douglas 
Corporation,  St.  Louts,  MO;  Systems  Control,  Inc.,  Palo  Alto,  CA;  Battelle  Laboratories,  Columbus,  OK;  and  Rolls  Royce, 
Ltd. ,  Atlanta,  GA. 

PFQI^HAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Irior  Accomplishments;  An  advanced  high- throtjgh-f low  compressor  was  demonstrated.  Extensive 

resting  validated  the  high-tempcrature  durability  and  maintainability  of  the  shingle  and  Lamilloy^  combustor  liners. 

A  hlgh-presaure ,  single  stage  centrifugal  compressor  was  developed.  Industry  adopted  a  validated  three-dimensional 
Htresf  analysis  to  Improve  turbine  blade  mechanical  reliability.  A  single  stage,  mixed-flow  com( retsor  with  both  axial 
and  cetTvrifugal  flow  characteristics  was  demonstrated.  An  augmentor  stabAllty  analysis  procedure  was  applied  to  an 
advanced  augmentor  design.  Three-dlr^ensiv  nal ,  low-aspect  ratio  turbine  aerodynamics  was  successfully  applied  to  an 
advanced  turbine  and  resulted  In  a  new  high  in  turbine  efficiency.  Development  emphasis  since  1979  has  been  directed 
tuwaid  achievement  of  improved  componec*^  structural  durability  and  life  through  develop«:ent  and  application  of  Improved 
aeroat.>chantcal  design  and  analysis  methods,  test  methodologies,  design  criteria  and  performance  prediction  techniques. 
The  Compressor  Research  Facility  became  operational. 
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Project;  #3066 

Program  Ele?ient:  #62203F 

DOD  Mission  Area:  Englneerina 


Technolofl 


Title:  Turbine  Engine  Technoloa 
Title*  Aerospace  Propulsion 
Budget  Activity;  Technology 


2.  (U)  FY  1982  Program:  In-house  testing  of  both  contemporary  and  advanced  compressor  systems  In  the  Cotapreasor 
Research  Facility  will  commence  In  FY  82.  An  advanced  hlgh-temperatuie  augmentor  and  a  lovi"-cost,  light-weight  shingle 
liner  will  be  developed.  Carbon-carbon  composite  structures  will  be  applied  to  turbine  components.  Effort  will 
continue  on  structural  durability  and  life  predl  ‘:lon  Improvements.  Development  of  multivariate  control  logic  will 

be  Initiated.  Critical  component  technology  for  a  high  bleed  propulsion  system  will  be  defined. 

3.  (U)  FY  1983  Planned  Program:  New  component  development  programs  are  planned  In  both  compressors  and  turbines 
for  hlgh-bleed/high-horsepower  extraction  for  short  takeoff  and/or  vertical/short  takeoff  and  landing  system 
application.  Programs  to  validate  variable  cycle  control  system  logic,  to  assess  advanced  therwal  coalings  for  turbine 
clrfoll  applications,  and  to  Incorporate  aircraft/propulsion  usage  data  Into  a  reliable  regression  analysis  models  are 
also  planned.  The  attachment  of  high  performance  blades  will  be  Investigated.  Structural  analysis  and  instrumentation 
development  will  continue. 

A.  (U)  FY  1964  Planned  Program;  Turbine  engine  programs  will  emphasize  critical  component  developments  supporting 
high-bleed  propulsion  system  technology  needs.  A  hlgh-pressurc-ratlo,  axl-centrlfugal  compression  system  will  be 
developed.  A  light-weight,  low-cost  segtaented  combustor  liner  will  be  demonstrated.  Composite  materials  will  be 
applied  to  ciitlcal  attachment  and  Interface  regions.  Realistic  test  procedures  for  accurate  turbine  durability  asses  ;- 
ment  during  the  engine  development  process  will  be  defined.  Other  new  Initiatives  Include  advanced  component  develop- 
tuont  and  design  tools  for  small  turbine  engines  and  the  development  of  an  Integrated  diagnostic/control  system. 


b,  (U)  Program  to  Completion;  This  is  a  continuing  program, 
b.  (U)  Milestones;  Not  applicable. 


7.  (U'  Resources:  (S  in  tlMusands) 

KY  1981 
Actual 


KY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Earlmate 


Additional 
to  Completion 


Total 

Estlmalcd 

Costs 


15,95^ 


*6,269 


17,346 


18,48^  Continuing 


8.  (U)  Comparison  with  FY  1982  Desc.-iptivg  Summary:  ($  in  thousands) 


Nor  Appllable 


lb, 568 


17,190 


24,700 


Continuing 


Not  Applicable 


The  decrease  from  the  rY  19^2  UescrlpLlve  Susenary  will  cause  a  one-ycar  delay  In  the  start  of 
critical  component  developments  supporting  the  high-speed  propulsion  system  and  the  delay  of  a 
number  of  S&.1IX  engine  component  developments. 


Project;  #31A5  Title:  Aerospace  Power  Technology _ 

Program  Element;  #62203F  Title;  Aerospace  Propulsion _ 

DOD  Mission  Area;  Engineering  Technology  (Efi),  #523  Budget  Activity;  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  project  Includes  the  development  of  solar  power,  fuel  cells,  batteries, 
hydraulics  and  power  conversion,  conditioning  and  transmission  for  both  space  and  non-space  applications.  These 
analytical  and  experimental  efforts  form  a  balanced,  broad  base  in  power  subsystem  technology  r<‘‘8ponsive  to  anticipated 
needs  of  aeronautical,  missile,  space  and  electronic  systems  lucludlng  special  ground  power  needs.  General  goals 
^  are  increased  power  output,  decreased  weight  and  volume,  decreased  vulnerability,  increased  life  and  reliability. 
Increased  tolerance  to  environments,  and  provision  ot  effective  options  in  technology  and  capabilities  for  future 
systems  application  in  the  conceptual  phase.  The  Aero  Propulsion  Laboratory  provides  a  single  point  of  technical 
management  for  these  programs  within  the  Air  Force.  A  strong  technological  base  has  been  established  for  these  efforts 
by  extensive  work  in  prior  fiscal  years.  This  program  emphasizes  chosen  options  for  specific  power  subsystem 
technologies  to  provide  Improved  capabilities  for  near-term  applications  and  more  advanced  technology  for  long-term 
Air  Force  power  demands. 

(U)  RELATED  ACTIVITIES:  The  Army,  Navy,  Department  of  Transportation,  Department  of  Energy,  and  National  Aeronautics 
and  Space  Administration  have  exploratory  development  programs  in  areas  related  to  thlss  project  to  support  their 
respc'ctlve  and  unique  requirements  for  systems  and  supporting  subsystems.  Coordination  is  mainlain^d  at  all  levels 
through  syraponla,  meetings,  professional  associations  and  the  Interagency  Advanced  P^iwer  Group.  This  program  receives 
Inputs  and  piovlJes  technology  for  PE  61102F,  Defense  Reseaich  Sciences;  PE  62102F,  Materials;  and  PE  63AOiF,  Spare 
Vehicle  Subsystems. 

(U)  WORK  PERFORMED  BY ;  Work  is  managed  aiul  performed  by  the  *ero  Propulsion  l<aboratory  at  Wright-Pat tersors  Al*"  Fevee 
Base,  OH.  Other  Air  Force  organizations  Involved  arc  the  Aeronautical  Systems  Division,  Wiight-Patterson  Air  Force 
B.iyt.,  OH,  and  the  Space  Division,  El  Segundo,  CA;  Ballistic  Missile  Office,  San  Bernadino,  CA;  fnd  the  Air  Forci 
Engineering  and  Services  Center,  Tyndall  Air  Force  Base,  FL.  There  are  38  contractors  with  58  contracts.  The  ten 
major  contractotH  are:  Rorkwell  International  Corp. ,  Canoga  Park,  CA;  Research  Triangle  Institute,  Research  Triangle 
Park,  NC;  The  Boeing  Company,  ?‘»attle,  WA;  McDonnell  Doiglas  Corp.,  St.  Louis,  HO;  General  Electric  Co.,  Schnectady, 

NY;  University  of  Dayton,  Dayton,  OH;  San  Jose  State  University  Foundation,  San  Jose,  CA;  Southeastern  Center  for 
Kleciiical  Engineering  Education,  St.  Cloud,  FL;  The  Garrett  Corporation,  Torrance,  CA;  and  Eagle-Plcher  Industries, 
Inc.,  Joplin,  MO. 

( U )  PROGRAM  ACCOMPLISHMENT^  AND  FUTURE  PROGRAMS: 

FY  1381  and  Prior  Accomplisltments ;  Representative  accomplishments  in  ^snergy  couversicn  included 
fabrication  and  demonstration  of  a  muir i-bandgap  sola.,  cell  which  ohcsri  a  significant  Incr^i’C  In  efficiency  over 
any  currently  used  device.  Reserve  lithium  primaiy  batteries  for  possible  elccirlcrlly  driven  remotely  piloted 
vehicle  applies..! ans  were  tested.  A  very  high  heat  flux  heat  pipe  system  for  use  in  theriMl  management  on  future  high 
power  spacecraft  was  developed.  Advances  in  the  electrical  system  ares  have  Included  development  and  demonstration  of 
-1  60KVA  permanent  magnet  aircraft  generator  which  is  much  simpler  a.xS  more  reliable  than  conventional  devices. 

Repeated  energizing  of  a  niobium  Lin  supercc.iducting  coll  was  demonstrated.  Prototype  hybrid  power  controllers  were 


iOC 


I 


Project:  <*3145  Title:  Aerospace  Power  Technology _ 

Program  Element:  #62203F  Title:  Aerospace  Propulsion  _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  iludget  Activity:  Technology  Base,  #1 

demons t rat iid  at  high  ampere  levels  for  use  with  large  motor  and  electrical  bus  contractors.  In-house  testing 
validated  the  feasibility  for  use  of  a  noutlammable  hydraulic  fluid  in  a  system  at  8000  p.sl.  Analysis  rhowed  the 
system  could  give  significant  weight  savings  while  eliminating  costly  aircraft  hydraulic  fires. 

2.  (U)  FY  1982  Program:  Major  efforts  include  the  development  of  inductive  energy  storage  for  spacecraft, 

analysis  of  pulse  power  system  requirements  and  power  processing  techniques  for  spacecraft  applications.  Advanced 
inverters,  advanced  motors  and  motor  controls  and  advanced  generator  control  units  will  be  developed.  A  non¬ 
flammable  hydraulic  brake  system  for  aircraft  will  be  demonstrated. 

3.  (U)  FY  1983  Planned  Program:  Previously  described  multi-year  efforts  will  continue.  New  programs  will 

demonstrate  advanced  aircraft  auxiliary  power  systems  and  survivable  power  systems  in  a  multi-threat  environment. 
Spacecraft  thermal  management  systems  will  be  developed.  High  power  switch  technology,  and  power  conditioning  for 
electron.c  warfare  systems  will  be  developed. 

4.  (U)  FY  1984  Planned  Program:  Multi-year  efforts  previously  described  will  continue.  New  programs  will 

demonstrate  high  power  density,  longer  life,  survivable  power  systems,  including  high  energy  spacecraft  batteries. 
Advanced  electrical  power  control  systems,  advanced  actuators,  and  advaaced  ground  power  systems  will  be  develop-il. 


5. 

(U) 

Program  to 

Completion:  This  is  a  cont 

inulng  progrc'". 

6. 

(U) 

Milestones : 

:  Not  Applicable. 

7. 

(IJ) 

Kesources : 

($  la  thousands) 

FY  1981  FY  1982 

Actual  Estimate 

FY  1903  FY  1984 

Estimate  EstlfSare 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDTAE 

7,553  8,351 

9,575  9,474 

Continuing 

Not  Applicable 

8. 

(U) 

Oomparlson 

with  FY  1983  Dcacrlotive  S; 

r?!S’<*ry:  {$  in  thousands) 

RDT4E 

7,5«9  8,583 

12  920 

Continuing 

Not  Applicable 

The  decrease  from  tl»e  FY  1982  Descriptive  Sumr.vary  will  C4«u??j  a  delay  In  ir.ltlating  efforts  to 
detijjjus crate  hi.'h  power  density,  survivable  power  systems  and  ad'*«nced  ground  power  systems. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  ^622i>h¥ 

DOD  Mission  Area:  Electronics  ?nd  Physical  bciencep 
(ED),  ' 


Title:  Aerospace  Avionics 

Budget  Activity:  Technology  Base,  #1 


( U )  RESOURCES  (PROJECT  LIST i NG )  ($  in  thousands): 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Humhv? 

Title 

Actual 

Estimate 

Estimate 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

57,730 

61,523 

67,652 

71,500 

06M 

Air  Force  Avionics  Laboratory 
Operations 

24,470 

25,152* 

26,729 

27.113 

2000 

Active  Electronic  Counter¬ 
measures 

3,284 

4,000 

4,300 

6,150 

2001 

Electro-Optical  Technology 

2,901 

3,150 

3,9C0 

3,100 

2002 

Microwave  Technology 

5,;04 

6,350 

6,470 

6,500 

2003 

Avionics  System  Design 

Technology 

3,550 

4,150 

3,915 

4,200 

2004 

Technology  for  Reconnaissance 
and  Targeting  Avionics 

2,126 

2,300 

3,055 

3,300 

6095 

Inertial  Reference  and 

Guidance  Technology 

2,204 

1,9'^0 

2,808 

3,400 

6096 

Microelectronics  Technology 

3,812 

3,871 

4,200 

3,700 

7622 

Ali-Weather  Reconnaissance/ 
Strike  Avionics 

3,373 

3,950 

4,950 

7,050 

7629 

l  ire  Control  Avio.Ucs 

2,12J  . 

2,150 

2,475 

2,500 

7633 

Pa«slve  Electronic  Counter¬ 
measures 

3,034 

3,400 

3,675 

3,0C0 

7662 

Avionics  Data  Transmission  and 
Reception 

1,152 

i,l0C 

1,175 

1,48; 

Additional 
to  Completion 

Continuing 


Total 
Estimated 
Costs _ 

Not  AnpM- 
cable 


*  Excludes  1  Oct  1981  civilian  pay  raise  (A. 8%) 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  is  the  primary  source  of  new  concepts,  feasibility 
demonstrations,  and  technology  evaluation  for  the  full  spectrum  of  Air  Force  avjonlc  system  needs.  Mission  areas 
addressed  Include  target  detection  and  classification,  fire  control  and  weapon  guidance,  navigation,  communication, 
lamming  and  deception  of  hostile  defenjeo,  system  design  end  integration,  and  the  crucial  supporting  technology  of 
devices,  circuits,  and  materials.  Avionics  advances  have  the  potential  to  multiply  weapon  system  effectiveness. 
Modern  technology  has  also  begun  to  yield  enhanced  reliability  ^ind  reduced  llfft  cycle  costs.  The  program  also 
supports  the  operation  and  management  of  the  Avlonlcc  Laboratory  of  tnc  Air  Force  Wright  Aeronautical  Laboratories 
at  Wrig!it-Patterson  Air  Force  Base,  OH. 


108 


r' 


Program  Element:  />C220Af  Tlt.^e:  Aerospace  Avicnics 

DOD  Mission  Area:  Electronics  and  Physical  Sciences  Budget  Activity:  Technology  Base ^  #1 

IeD),  i521 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  program  represents  5.3X  real  growth  over  FY  1982.  This  growth  is 
reflected  In  Increased  opportunities  for  new  sta..ts  which  will  exploit  new  concepts  in  electronic  warfare,  avionic 
sensors,  system  integration  techniques,  and  advanced  devices  and  which  have  been  deferred  due  to  funding  constraints 
in  FY  1982  and  earlier  years.  The  program  advances  avionics  hardware  and  software  capabilities  at  the  component, 
subsystem  and  system  levels.  In  FY  1983,  major  emphasis;  will  be  placed  on:  technology  Improvements  for  synthetic 
aperture  radars  id  forward-looking  Infrared  sensors  to  improve  resolution  and  allow  automatic  f^rg^t  acquisition  and 
classification; 

device,  circuit,  and  system  demonstrations  for  high  reliability  solid  state  phased 
array  radars;  inertial  navigation  comoonents  with  improved  accuracy  and  reduced  cost;  and  improved  devices  for  optical, 
microwave,  and  digital  systems. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1931 

FY  1982 

FY  1983 

FY  198« 

Addi.:lonal 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E 

56,700 

6A,6C0 

76,900 

Continuing 

Not  Applicable 

( U )  OTHER  APPROPRIATION  NEEDS : 
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Program  Element;  #6220AF  Title:  Aerospace  Avionics 

DOD  Mission  Areal  Electronics  anJ  Physical  Sciences  Budget  Activity:  Technology  Base,  #1 

(ED),  #521 

DETAILED  BACKGROUND  AND  DESCRIPTION;  Rapid  advances  In  electronics  and  In  the  basic  concepts  and  technlque.i  of 
avionics  are  now  being  exploited  to  achieve  major  advances  In  the  capability  and  support  burden  of  military  aircraft. 
Examples  of  radically  aew  approaches  to  avionics  systems  Include  extensive  use  of  embedded  computers,  compact  solid 
state  sources  of  microwave  and  optical  energy,  and  architectural  Integration  to  achieve  enhanced  overall  performance 
along  with  extended  reliability  and  easier  maintenance.  The  payoffs  in  combat  aircraft  Include  Increased  probability 
of  target  detection  and  destruction.  Improved  survivability  In  the  face  of  hostile  defenses,  reduced  aircrew  workload, 
and  reduced  life-cycle  costs.  This  program  Is  the  primary  vehicle  for  developing,  evaluating,  and  demonstrating  at 
the  exploratory  level  the  technology  which  will  be  essential  to  the  avionics  systems  which  will  enter  full  scale 
developi.ient  In  the  lace  1980s  and  1990s.  The  program  Includes:  the  following  eleven  research  and  development  projects: 
Active  Electronic  Countermeasures;  The  objectives  of  this  project  are  toP 


Electro-Optical  Technology?  This  project  develops  lasers,  detector^,  and  optical  signal  processing  techniques  for  a 
wide  range  of  detection,  tracking,  gulda.ee,  and  defensive  systems.  Work  Includes  tunable  lasers  for  broad  bandwidth 
coverage,  advanced  Imaging  Infrared  arrays  and  signal  processors,  components  for  laser  radars^  and  Integrated  optical 
systems  lor  compact,  Inexpensive  signal  processing.  This  basic  component  development  leads  to  enhanced  performance, 
Increased  reliability,  and  reduced  size  and  cost  In  applications  ranging  from  sensors  for  automatic  target  claaslflca- 
tlon  to  optical  gyroscopes. 

Microwave  Technology:  This  project  develops  solid  state  and  thermionic  sources,  amplification  and  signal  processing 
components,  and  circuit  and  system  concepts  at  frequencies  below  300  gigahertz.  Emphasis  Includes  extension  of  compo¬ 
nents  and  system  technology  Into  the  millimeter  wave  region  along  with  efforts  to  Improve  reliability  and  reduce  hard¬ 
ware  costs  in  the  more  familiar  ralcrowcve  frequencies.  System  uses  for  this  technology  include  replacement  of  micrc- 
wave  tubes  with  solid  state  power  devices,  radar  end  electronic  warfare  systems,  commualcatlon  transmitters  and  recei¬ 
vers  and  compact,  Integrated  microwave  front  ends. 

Avionic  Jystem  Design  Technology:  The  objectives  of  this  project  Include  both  advanced  methods  of  designing.  Integra¬ 
ting  and  validating  avionics  systems  and  the  facilities  to  simulate  and  evaluate  such  systems.  The  increasing  use  of 
embeided  computers  has  created  urgent  needs  for  software  support,  while  the  high  cost  of  testing  places  a  premium  on 
simulation  techniques.  This  work  produces  both  short  term  payoffs  through  Improved  design  and  acquisition  of  avionics 
software  and  longer  terra  results  as  the  Pauls  for  future  Integrated  systems.  In  both  cases,  there  Is  direct  return 
on  investravnt  In  the  form  of  reduced  life  cycle  costs,  Improved  reliability,  and  ''asler  upgrading  of  avionics  suites. 
Technology  for  Reconnaissance  and  Targeting  Avionics:  The  objective  of  this  project  Is  to  provide  the  basis  for  cajor 
advances  in  electro-optical  and  infrared  systems  for  real-time  reconnaissance,  automated  target  classl  f l-^.atlon  and 
aircraft  navigation  and  defense.  Efforts  Include  techniques  for  target  pattern  recoj^nitlon,  advanced  sensors  and 
signal  processors,  and  extension  of  existing  forward-looking  Infrared  systems  to  higher  resolution  and  multiple 
functions.  This  work  Is  essential  to  support  I  ’th  tactical  and  strategic  aircraft  able  to  cope  with  h!.gh  densities 
of  targets  and  defenses  and  to  achieve  multiple  kills  pec  sortie  against  a  numerically  superior  enemy. 

Inertial  Reference  and  Guidance  Technology;  The  objectives  of  this  project  are  to  Improve  the  accuracy  of  inertial 
navigation  systems  as  needed  for  cruise  missile  and  tactical  strike  weapons  and  to  develop  low  cost,  mass-produced 


110 


Program  Element!  #62204F 

DOO  Mission  Area!  Electronics  and  Physical  Sciences 
'(ED),  #521 

components  for  high  volums  applications  such  as  tactical  missiles  and  transport  aircraft.  The  work  includes  ultra 
high  precision  accelerators  and  gyroscopes,  low  cost  molded  thermoplastic  inertial  components,  and  mathematical  tech¬ 
niques  for  error  cempensatioa.  This  work  is  essential  both  to  permit  advances  strategic  and  tactical  weapon  systems 
to  be  built  and  to  addiess  the  unacceptably  high  cost  of  present  moderate-performance  iiertlal  navigation  systems. 
Microglectronics  Technology;  This  project  exploits  selected  solid  state  device  and  circuit  technologies  to  achieve 
advances  in  inforroatiow  processing  capacity,  reliability,  and  radiation  hardness.  Work  Includas  both  advanced  devices 
and  materials,  such  as  large  scale  galliuta  arsenide  integrated  circuits,  and  basic  problems  of  packaging,  testing,  and 
design  techniques  needed  to  reduce  cost  and  improve  reliability  in  existing  technology.  The  project  Is  structured 
to  complement  developments  in  industry  and  other  government  laboratories  by  pursuing  technologies  not  supported 
elsewhere.  System  payoff  =>  include  ultra  fast  front  end  data  processors  for  real  time  surveillance  systems;  reduced 
size,  weight,  and  cost  of  conventional  microelectronic  components;  and  tremendous  expansion  of  data  storage  capacity 
in  avionics  systems. 

All-Weather  Reconnaissancc/Sti ike  Avionics:  The  objective  of  this  project  Is  to  develop  new  techniques  and  systems 
tor  aircraft  radars,  Including  synthetic  aperture  radar  for  imaging  and  techniques  for  automatic  target  classification. 
This  work  complements  the  electrc-optical  sensor  project  in  addressing  the  full  epectrum  of  detectlon/classlf Ication 
sensors.  Work  includes  an  In-house  signal  processing  laboratory,  a  unique  flying  testbed  for  synthetic  aperture  radar 
testing,  and  new  councer-ccuntenaeasures  to  allow  radar  to  defeat  enemy  electronic  defenses.  The  project  Is  essential 
to  support  next-generation  penetrating  attack  aircraft,  air  superiority  fighters,  and  covert  (stealthy)  operations 
which  require*  minimized  emissions  to  reduce  detectability. 

Fire  Control  Avionics;  This  project  develops  new  techniques  for  dellve’"'/  of  air-to-air  and  alr-r.o-ground  munitions 
through  Integruion  of  sensors,  new  fire  control  algorithms,  and  automation.  Areas  of  work  Include  expanded  envelopes 
for  missile  and  gun  firing,  automated  battle  management,  and  improved  standardization  and  Interoperability.  Mission 
payoffs  Include  higher  weapon  kill  probability,  multiple  target  attack,  and  improved  eurvlvabllity  through  firing 
range  extension  and  evasive  maneuvers.  The  effort  is  integrated  with  advanced  sensor  work  under  other  projects. 

Passive  Electronic  Countermeasures:  The  object 've  of  this  project  is  to  increase  aircraft  survival  by 


Avionic  Data  Transmission  and  Reception;  The  objectives  of  this  project  are  to  develop  Improved  methods  for  rapid 
information  transmission  to  and  from  aircraft.  Required  capabilities  Include  real-time  transmission  of  Imagery  from 
reconnaissance  platforms  and  secure,  jam-rcslstant  communications.  This  work  includes  signal  processing  techniques 
such  as  frequency  agility,  Image  compression  for  reduced  data  rates,  and  demonstration  of  jam-resistant  hardware.  The 
mission  payoff  Includes  the  ability  of  the  battle  commander  to  receive  intelligence  in  near-real-time  and  the  ability 
of  aircraft  to  comraunlcate  and  coordinate  activities  In  the  presence  of  sophisticated  enemy  jamming. 
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(U)  RELATED  ACTIVITIES:  Since  this  program  is  a  broad  technology  base  effort,  technology  transfer  takes  place  between 
a  large  number  of  related  program  elements.  The  most  significant  of  these,  to  or  from  which  a  significant  number  of 
efforts  are  transitioned,  include:  Defense  Research  Sciences,  61101E;  Defense  Research  Sciences,  61102F;  Materials, 
62102F;  Strategic  Technology,  623C1E;  Command,  Control,  and  Communications,  62702F;  Advanced  Avionics  for  Aircraft, 
63203F;  Reconnaissance  Sensors/Processing  Technology,  63208F;  Space  Vehicle  Subsystems,  63A01F;  Advanced  Space 
Communications,  63431F;  Very  High  Speed  Integrated  Circuits,  f>3452F;  Conventional  Weapons,  63601F;  Electronic  Warfare 
Technology,  63718F.;  Advanced  Communications  Technology,  63727F;  Air-to-Air  Identification  of  Non-Cooperative  Targets, 
63742F;  Electro-Optical  Warfare  63743F;  and  Counter-Countermeasures  Advanced  Development,  63750F.  Trl-Servlce  and 
interagency  coordination  is  continually  accomplished.  All  electron  device  werk  is  coordinated  through  the  Advisory 
Group  on  Electron  Devices  which  advises  the  Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering.  All 
work  on  fiber  optics  components  and  systems  applications  is  coordinated  through  the  Tri-Ser^ice  Fiber  Optics  Coordi¬ 
nating  Group.  Developments  in  thenaal  imaging  and  image  processing  are  coordinated  through  the  Night  Vision  Technology 
Panel  under  the  Joint  Deputies  for  Laboratories  Committee  which,  in  turn.  Is  under  the  Joint  Logistic  Cobimanders,  Many 
areas  of  work  are  coordinated  through  the  Air  ForceVNatlonal  Aeronautics  and  Space  Administration  Interdependency  Work¬ 
ing  Groups  on  Space  aid  Aeronautics.  Radiation  hardening  activities  are  coordinated  through  the  Radiation  Hardened 
Electronics  Technology  Coordinating  Group.  Work  on  flares  and  related  devices  is  coordinated  through  the  Trl-Servicc 
Pyrotechnics  Coordinating  Croup.  Infrared  sensor  developments  are  coordinated  through  the  Joint  Technical  Coordinating 
Group  on  Thermal  Imaging  Sensors.  Sensitive  technology  developments  are  controlled  through  the  Coordinating  Committee 
(COCOM)  to  prevent  disclosure  to  hostile  nations.  The  Laboratory  participates  in  a  Joint  Air  Force/Navy  Radar  Working 
Group,  a  Tri-Service  Airborne  Displays  Working  Grouo,  and  a  Tri-Servloe  Background  and  Targeting  agreement  originated 
by  the  Air  Force  Armament  Laboratory.  In  the  area  of  standardisation,  the  Laboratory  is  acti/e  in  the  Bubble  Memory 
Standardization  Subcommittee  of  the  Joint  Electronic  Devices  Engineering  Council  and  in  national  standards  actlvUles 
coordinated  by  the  Society  of  Automatlve  Engineers,  especially  in  the  area  of  aircraft  data  multiplexing  systems. 

This  extensive  coordination  activity  ensures  timely  dissemination  of  progress  to  qualified  parties  and  avoids  wasteful 
duplication  of  efforts.  Key  program  elements  Involved  In  this  coordination  include:  Aircraft  Avionics,  62202A;  Elec¬ 
tronic  and  Electron  Devices,  62705A;  Aircraft  Avionics  Equipment,  63702A;  Night  Vision  Investigations,  62709A;  Night 
Vision  Advanced  Development,  63710A;  Electron  Device  Technology,  62762N;  Avionics,  63203N;  and  Countermeasures  Tech¬ 
nology,  62734N, 

PER*''’ORMED  BY :  The  Air  Force  Avionics  Laboratory,  Wrlght-Patterson  Air  Force  Base,  CH,  manages  the  work  per¬ 
formed  under  this  program.  Specialized  facilities  operated  by  the  Avionics  Laboratory  in  support  of  this  program 
Include:  The  Electronic  Warfare  Anecholc  Chamber,  Electronic  Defense  Evaluator,  Dynamic  Electromagnetic  Environment 
Simulator,  Dynamic  Analyzer,  Computer-Aided  Design  Facility,  Mobile  Evaluation  Laboratory,  Reference  System  Software 
and  Evaluation  Laboratory,  100-lnch  Collimater,  Laser  Research  Laboratory,  Radar  Reflectivity  Measurement  Facility, 
Tiirgeting  Systems  Characterization  Facility,  Global  Positioning  System  Evaluation  Facility,  Ring  Laser  Gyro  Laboratory, 
Communications  Systems  Eveluat ion  Laboratory,  Microelectronics  Laboratory,  Avionics  Simulation  and  Integration  Labora¬ 
tory,  and  Radar  Signal  Processing  Laboratory.  The  ten  major  contractors  were:  Hughes  Aircraft  Corp. ,  Malibu,  CA; 
Environmental  Research  Institute  of  Michigan,  Ann  Arbor,  MI;  Texas  Instruments,  Dallas,  TX;  Raytheon  Corp.,  Bedford, 

MA;  Systems  Research  Labs,  Dayton,  OH;  Northrop  Corp.,  Rolling  Meadows,  IL;  Goodyear  Aerospace  Corp.,  Litchfield  Park, 
AZ;  Systron  Corp.,  Dayton,  OH;  Honeywell  Inc.,  Minr.sapolls ,  MN;  and  Westinghouse  Electric  Corp.,  Baltimore,  MD.  There 
were  100  other  contractors.  The  total  number  of  contracts  was  256. 
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1.  FY  198)  and  Prior  Accomplishments:  Active  Electronic  Countermeasures  project  highlights  Include  the 

following. 


Electro-Optical  Technology  highlights  include  the  first  growth  of  large,  high  quality  crystals  for  tunable  solid  state 
lasers,  demonstration  of  solid  state  laser  pumping  diodes  to  permit  all-sol Id-state  high  power  laser  systems,  and 
advances  In  chemical  and  carbon  dioxide  lasers  for  optical  tracking  and  countermeasure  syste^js.  In  addition,  improved 
charge-coupled  device  sensor  arrays  and  Integrated  optical  spectrum  analysers  were  demons'wrated  establishing  the  feas¬ 
ibility  of  real-time  imaging,  tracking,  and  signal  sortin,'*  systems. 

Microwave  Technology  project  advances  were  made  in  the  state-cf-the-art  of  solid  state  components,  including  field 
effect  transistors  and  avalanche  diodes.  Among  the  achievements  were  higher  power,  extension  of  frequency  coverage  to 
millimeter  wavelengths^_ef flclency  improvements  sufficient  to  make  system  applications  feasible,  and  fundamental  reli¬ 
ability  improviiraencs. 

__  Detectors,  mixers,  and  other  components  were  extended  in  frequency  and 

improved  in  noise  performance. 

Avionic  System  Design  Technology  project  highlights  include  completion  of  major  portions  of  the  software  design  environ¬ 
ment  for  new  embedded  computer  languages  and  issue  to  dozens  of  qualified  defense  users.  Military  standards  for  com¬ 
puters,  data  transfer  busses  and  software  languages  were  developed  or  improved,  and  their  employment  in  systems  was 
supported  with  data  and  design  expertise.  Essential  preparatory  work  was  initiated  to  support  the  PAVE  PILLAR  integra¬ 
ted  avionics  program  which  begins  in  FY  1982. 

Technology  for  Reconnaissance  and  Targeting  Avionics  achievements  Include  completion  of  the  Real  Time  Three  Dimensional 
Target  Classifier  program  and  Phase  1  of  the  Forward  Looking  Active  Classification  Technology  program.  These  result J 
establish  the  feasibility  of  automated  targeting  to  permit  rapit  ,  ro»iltiple-klll  strikes  by  low  level  p-^netrating  attack 
aircraft.  In  addition,  new  detector  and  signal  processor  concepts  for  forward-looking  Infrared  sensors  were  demon¬ 
strated  which  prove  that  resolution,  field  of  view,  and  navigational  precision  can  be  Improved  by  factors  of  two  to 
ten  over  current  technology. 

Inertial  Reference  and  Guidance  Technology  progress  included  initiation  of  brassboard  demonstrations  of  high  precision 
ring  laser  gyroscopes  for  advanced  cruise  missiles.  A  unique  In-house  testing  facility  for  key  components  of  such  sys¬ 
tems  was  establ<shed.  This  capability  is  being  used  by  other  Services  and  Industry  to  solve  materials  and  fabrication 
problems  limiting  the  accuracy  of  optical  gyroscopes.  The  feasibility  of  molded  inertial  navigation  components  costing 
one  third  or  less  the  price  of  conventional  units  has  been  proven,  and  test  data  on  a  variety  of  models  has  confirmed 
their  operational  suitability.  Development  of  techniques  for  mathematically  correcting  gravitational  errors  was  begun 
to  eliminate  this  limit  on  ultra  high  precision  inertial  navigation  for  strategic  weapon  systems. 

Microelectronics  Technology  highlights  Include  the  following.  Basic  demonstrations  of  radically  new  high  speed,  low 
power  integrated  circuits,  based  on  gallium  arsenide  and  silicon  metal-semiconductor  field  effect  transistors,  have 
proven  feasibility  of  these  components  for  real-time  processing  of  the  enormous  data  rates  produced  by  surveillance 
sensors,  electronic  warfare  pulse  sorters,  and  similar  sysi'ems.  Design  was  begun  on  magnetic  bubble  memory  with  sub- 
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stanllally  greater  capacity  than  Is  currently  available  to  penult  onboard  storage  of  terrain  data,  reconnaissance 
Imagery,  etc.  Chip  demonstrations  of  complex  signal  and  linage  processing  schemes  have  established  the  feasibility  of  a 
new  class  of  real-time  processors. 

All  Weather  Reconnalssance/Strlke  Avionics  project  highlights  Include  the  world’s  first  successful  demonstration  of 
blstatic,  Imaging  synthetic  aperture  radar,  a  breakthrough  which  Is  essential  to  covert  penetration  of  defenses  by 
tactlca?  attack  aircraft.  In  addition,  new  methods  were  developed  for  extracting  target  signatures  from  synthetic 
aperture  radar  data  which  prove  the  feasibility  of  automated  targeting  with  such  sensors.  Progress  was  also  substan¬ 
tial  on  such  advanced  radar  techniques  as  spread  spectrum  counter-ccuntemeasures  and  ultrahlgh  resolution  Imr'glng. 

Fire  Cot.trol  Avionics  progress  Included  completion  of  flight  tests  on  an  advanced  electro-optical  fire  control  system, 

L  multiple  reference  gunslght,  and  a  relative  velocity  gunnery  system.  These  results  prove  that  air-to-air  and  air- 
to-ground  weapon  delivery  profiles  can  be  greatly  expanded  to  Increase  probability  uf  xill,  allow  more  effective  eva¬ 
sive  maneuvering,  and  permit  successful  engagement  In  a  wider  range  of  encounter  geometries.  Other  work  on  expanding 
mlsuile  launch  envelopes  and  on  coupling  fire  control  to  flight  controls  will  allow  next  generation  aircraft  to  fly 
more  survlvable  sortie  profiles  and  to  attack  more  targets  per  pass.  ^ 

Passive  Electronic  Countermeasures  highlights  Include  the  following. 


Avionics  Data  Transmission  and  Reception  project  progress  Included  completion  of  technology  development  for  the  HAVE 
QUICK  Jam-resistant  alroorne  communication  system  and  successful  demonstration  of  a  new  Interference  suppreselon 
filter  which  solves  a  major  operational  problem  with  aircraft  radios.  This  will  be  used  by  both  Air  Force  and  Navy 
aircraft.  Another  effort  successfully  demonstrated  Jam-resistant  hardware  for  transmitting  uata  to  and  from  guided 
weapons  whch  Is  essential  for  stand-off  range  attack  of  defended  targets. 

FY  1982  Program;  Active  Electronic  Countermeasures  highlights  Include  _ 


Electro-Optical  Technology  highlights  Include  completion  of  the  development  of  the  optical  frequency  doubling  cryst«.l 
known  as  "KTP"  and  Initiation  of  follow-on  work  in  infrared  laslPig  materials,  all  with  the  goal  of  producing  a  broad¬ 
band  tuning  capability  for  optical  sources  used  in  targeting  and  Jamming  applicatlonsv  Efforts  will  be  Initiated  on 
Improved  detectors  for  optical  countermeasures  systems,  imaging  sensors,  and  tracking  systems.  A  broadband  chemical 
laser  will  be  completed  and  evaluated  as  a  source  fee  defensive  systems  agalnat  optically  guided  weapons. 

Microwave  Technology  highlights  Include  Initiation  of  a  multi-year  program  to  reduce  costs,  enhance  reliability,  and 
establish  qualified  Industrial  sources  of  gallium  arsenide  field  effect  transistors  which  have  become  key  components 
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in  a  wide  range  of  -microwave  systems.  Expanded  approaches  to  thermionic  power  generation  In  the  millimeter  wave  region 
and  to  extremely  broaeband  microwave  amplifiers  will  be  started.  Solid  state  sources  and  associated  receiver  components 
for  the  100  to  300  gigahertz  region  will  enter  development.  Kork  will  continue  on  circuit  and  manufacturing  techniques 
to  reduce  the  cost  of  microwave  systems  such  as  monolithic  modular  phased  array  radars  and  satellite  communication  sets. 
Avionic  System  Design  Technology  highlights  include  Initiation  of  hardware  and  software  development  for  an  electronic 
terrain  map  system  for  effective,  real-time  cockpit  navigation  displays.  The  capaL.llltles  of  the  avionic  simulation 
facility  will  be  enhanced  to  support  the  Avionics  Laboratory  thrust  in  Integrated  avionics.  Work  will  continue  on 
software  support  tools  for  embedded  computers,  feasibility  models  for  high  level  programming  languages,  and  applica¬ 
tion  of  avionics  standards.  This  will  result  In  reduced  life-cycle  costs  and  enhanced  supportablllty  In  next-genera¬ 
tion  avionics  suites. 

Technology  for  Reconnaissance  and  Targeting  Avicnicg  project  highlights  Include  completion  of  data  analysis  under  the 
forward  looking  active  classification  technology  project  wnich  establishes  techniques  for  automated  targeting  with 
infrared  sensors.  The  first  phase  of  a  laser  radar  technology  development  program  will  begin,  aimed  at  developing  a 
new  generation  of  Infrared  acquisition  and  tracking  systems.  Work  will  begin  on  a  nultlband  staring  sensor  for 
improved  target  detection  In  adverse  weather,  smoke,  or  dust.  A  study  of  forward  looking  Infrared  sensor  fields  of 
view  and  target  Identification  will  complete  and  feed  Into  a  variety  of  advanced  development  efforts  to  provide  high 
resolution,  automated  targeting  sensors  for  Increased  tactical  strike  effectiveness. 

Inertial  Reference  and  Technology  project  highlights  Include  Initiation  of  a  real-time  gravity  compensation  demonstra¬ 
tion.  This  Is  essential  to  remove  an  error  source  which  prevents  current  Inertial  navigation  systems  from  achieving 
the  accuracy  needed  by  advanced  cruise  missiles  and  other  strategic  airframes.  Work  will  continue  on  low  cost  molded 
technology  to  extend  the  cost  savings  from  single  sensors  to  complete  Inertial  navigation  units.  A  multifunction 
navigation  radio  development  will  begin.  A  study  to  establish  methods  of  achieving  ultrahlgh  accuracy  Inertial  systems 
will  be  completed,  and  the  results  will  be  carried  Into  advanced  development. 

Microelectronics  Technology  project  highlights  Include  Initiation  of  a  large  scale  Integration  eftort  for  linear  cir¬ 
cuits  to  extend  the  technology  of  digital  microelectronics  Into  areas  of  analog  signal  processing.  Work  will  continue 
on  extended  temperature  range  magnetic  bubble  memories  and  on  renvoi  tile  high  speed  meiuorles,  both  of  which  are  crucial 
to  the  Implementation  of  advanced  aircraft  and  space  electronic  systems.  Development  will  also  continue  on  high 
speed  analog-to-dlgltal  converters  and  on  gallium  arsenide  Integrated  circuits,  both  of  which  have  high  potential 
payoff  In  high  data  rate  systems  such  as  real  time  space  surveillance. 

All-Weather  Reconnalssance/Str Ike  Avionics  project  highlights  include  the  start  of  development  of 


The  flylog  testbed  for  synthetic  aperture 

r.i'lars  which  l.us  evolved  in  previous  years  will  be  upgraded  to  support  crucial  demonstrations  of  blstatlc  and  high 
resolution  operation  needed  Co  validate  planned  avionics  suites  for  next-generation  combat  aircraft.  Work  will  con¬ 
tinue  on  autonaclc  target  classification  and  In-house  signal  processing  facilities. 

Fire  Control  Avionics  project  highlights  Include  completion  of  studies  on  vlsaal-range  Identl  f Icatlon-f .lend-or-foe 
techniques  and  fire  control  for  advanced  air-to-ground  weapons.  The  results  of  these  analyses  are  needed  to  support 
both  advanced  development  projects  and  planning  for  next-generation  avionics.  Also  scheduled  for  completion  Is  the 
electro-optical  threat  sensor  effort  which  has  been  Jointly  contlucted  by  the  Air  Force  Avionics  and  Weapons  Laborator¬ 
ies  and  the  Army  Missile  Command  to  address  coquBon  needs  for  ways  to  counter  optical  tracking  and  weapon  guidance 
systems.  Work  will  begin  on  a  sensor  blending  scheme  to  couple  aircraft  sensors  and  flight  controls  for  extremely  low 
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level  penetration  of  enemy  defenses  and  on  new  techniques  and  software  for  battle  management,  including  multiple  target 
attack,  _ 

Passive  Electronic  Countermeasures  project  highlights  include 


Avionic  Data  Transmission  and  Reception  project  highlights  include  initiation  of  an  adaptive  Interference  cancellation 
developtjent  to  address  problems  of  Incompatibility  and  self- jamming  being  experienced  with  current  radio  equipment. 
Another  new  effort  will  pursue  design  of  a  laser-based  airborne  optical  communication  system  for  secure,  high  capacity 
inforrriatlon  transmission.  Work  will  continue  on  spread  spectrum  and  frequency  hopping  techniques  needed  for  secure 
data  links  and  communications  networks, 

FY  2983  Planned  Program;  The  Active  Electronic  Countermeasures  project  !/ill  ^ 


The  Eleetro-Optical  Technology  project  will  complete  a  galliur-aluminua-arsenlde  optical  sensor  array  for  high  sensi¬ 
tive  imaging  systems.  Work  will  begin  'n  Iv. tide  chemical  lasers  and  on  improved  mercury-cadmlum-telluride  hybrid 
focal  plane  arrays,  both  of  wtiica  have  high  potential  for  advanced  targeting  and  guidance  systems,  and  a  bistable 
optical  element  for  extremely  high  speed  signal  processing  will  be  demonstrated. 

The  Microvave  Technology  project  will  select  the  most  promising  solid  state  and  thermionic  sources  of  millimeter  wave 
power  explored  in  previous  years  and  begin  intensive  development  to  meet  the  needs  of  detection,  tracking,  guidance, 
and  countermeasures  systems.  Work  will  continue  on  improved  microwave  diodes  and  transistors  and  on  monolithic  micro- 
wave  ^ntegral'id  circuits  which  can  greatly  reduce  costs  in  radar  and  covamunicutlons  systems. 

The  Avionics  System  Design  Technology  p'-oject  will  begin  development  of  simulation  facilities  for  the  avionics  suite 
of  the  un.,oiutralned  tactical  fighter  and  on  a  fiber  optic  multiplexing  system  to  provide  the  high  data  rates  needed 
In  integrated  avionics  architectures.  Work  will  complete  o.i  an  effort  to  advance  head-up  display  technology  to  the 
performance  level  needed  by  the  next  tactical  fighter.  Work  wHl  continue  on  design  of  fault-  and  damage-tolerant 
avionics  configurations. 

The  Technology  for  Reconnaissance  and  Targeting  Avionics  project  will  complete  the  initial  phases  of  a  laser  sensor 
development  and  begin  testing  under  simulated  flight  conditions.  An  effort  wll  begin  which  builds  on  previous  optical 
sensor  ano  target  classification  work  to  complete  the  technology  development  in  time  to  support  full  scale  development 
of  tlie  next  combat  aircraft  generation.  Work  will  continue  on  advanced,  multi-band  infrared  sensors. 

The  Inertial  Reference  and  Guidance  Technology  project  will  begin  flight  test  of  the  gravity  error  correction  tech¬ 
nique  s~d^iJv«rropoTTrrTY~TWr~an^  Work  wlli.  begin  on  a  prototype  demonotration  'f  high  precision,  optical  gyro¬ 

scope-based  inertial  navigation  unit  and  on  signal  processing  methods  to  increase  satellite  positioning  system  receiver 
accuracy  to  levels  needed  both  for  covert  tactical  strike  missions  and  for  precision  strategic  weapon  system  navigation. 
The  Microelectronics  Technology  thrust  will  begin  an  effort  to  demonstrate  complex  signal  processing  Integrated  circultc 
based  silicon  metal-semiconductor  transiscors  which  eliminate  the  most  radiation-vulnerable  problem  of  present 
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technology.  Work  will  continue  to  extend  high  speed  gallium  arsenide  integrated  circuits  to  higher  levels  of  complex¬ 
ity  to  develop  design,  packaging,  and  testing  methods  required  by  complex  microelecnronic  components;  and  to  perfect 
real-time  image  processing  components  for  tactical  targeting  systems. 

The  All-Weather  Reconnaissance/Strike  Avionics  project  will  complete  demonstration  of  an  automatic  classifier  able  to 
distinguish  tracked  from  wheeled  vehicles.  The  upgraded  synthetic  aperture  radar  f^:’ng  test  bed  will  be  used  to 
collect  data  needed  for  design  of  the  COVERT  STRIKE  attack  aircraft.  Assessment  of 

The  Fire  Control  Avionics  project  will  begin  design  of  fire  control  systems  identified  by  thT  Air  Force  Armament  Divi¬ 
sion  as  needed  for  weapon  delivery  in  the  next  generation  of  tactical  attack  aircraft.  Work  will  continue  on  weapon 
delivery  methods  which  are  compatible  with  stealth  requirements,  and  on  software  and  modelling  studies  to  develop 
expanded  and  more  effective  fire  control  profiles. 

7be  Passive  Electronic  Countermeasures  project  will 


The  Avionics  Data  Transmission  and  Reception  project  will  demonstrate  in  brassboard  form  an  agile  transversal  filter 
which  will  be  a  key  factor  In  i»n,jlementlng  communication  links  which  are  secure  against  interception  and  jamming. 

Work  will  begin  on  systems  exploiting  advanced  microelectronic  components  to  improve  performance  and  reliability  while 
reducing  size  and  power  consumption.  Efforts  on  implementing  signal  processing  and  data  link  control  software  in 
higher  order  languages  to  reduce  costs  and  improve  long-term  supportability  will  begin.  The  reduction  in  the  FY  1983 
RDTiiiE  request  from  the  previous  Descriptive  Summary  defers  new  starts  in  most  of  the  projects  described  above. 

KY  1984  Planned  Program:  The  Active  Electronic  Countermeasures  project  will 


The  Electro-Optical  Technology  project  will  initiate  development  of  a  high  power  tunable  laser  for  the  0.5  to  0.9  micro¬ 
meter  wavelength  band  and  of  precision  optical  components  for  ultrahigh  accuracy  inertial  navigation  components. 

0*;monst ration  of  high  speed  switching  using  bistable  optical  devices  will  be  completed. 

The  Microwave  Technology  project  will  exploit  the  best  results  of  earlier  millimeter  wave  device  studies  to  begin 
development  of  high  power  solid  state  sources  for  detection,  tracking,  and  countermeasures  applications.  Wr rk  will 
continue  on  circuit  techniques  tor  cost  reduction  in  solid  state  phased  array  radars. 

The  Avionic  System  Design  Technology  project  will  complete  development  of  a  graphics  generator  brassboard  and  fiber 
optic  taul tl plexlng  scheme  for  advanced  cockpit  displays  as  part  of  an  integrated  avionics  suite.  Work  will  continue  on 
software  technique*^  for  avionics  data  processors  and  on  simulation  techniques  to  evaluate  new  concepts  and  components. 
The  Technology  for  Reconnaissance  and  Targeting  project  will  begin  development  of  an  integrated  sensor  system  which 
blends  radar  and  Infrared  signals  to  enhance  target  detection  and  classifeatiun.  Work  will  continue  on  techniques  for 
automated  target  identification,  including  rooftop  and  airborne  testing  against  real  and  decoy  target**. 

The  Inertial  Reference  and  Guidance  Technology  project  will  complete  development  of  a  high  accuracy  accelerometer 
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brassboard.  Work  will  continue  on  techniques  to  correct  gravlty'^lnduced  errors  In  Inertial  navigation  systems.  An 
effort  will  be  started  to  develop  an  advanced  ring  laser  gyroscope  to  carry  inertial  navigation  accuracy  to  levels 
needed  by  aircraft  at'd  missiles. 

The  Microelectronics  Technology  project  will  Initiate  brassboard  demonstrations  using  complex  gallium  arsenide  signal 
processing  Integrated  circuits.  Work  will  continue  on  radlatlon-hard  silicon  Integrated  circuits  tor  large  scale 
signal  processing  and  analog-to-dlgltal  conversion  applications  and  on  nonvolatile  memories. 

The  All-Weather  Reconnalssance/Strlke  Avionics  project  will  extend  previous  work  on  automatic  target  classification 
to  cover  advanced  radar  modes,  Including  blstatlc  operation  and  iLllllmeter  wave  frequencies.  Work  will  begin  on 
demonstration  of  techniques  for  focussing  sythetlc  aperture  radar  dai:a  to  obtain  maximum  resolution  and  real-time 
operation. 

The  Fire  Control  Avionics  project  will  begin  a  group  of  projects,  based  on  the  most  promising  results  from  previous 
work,  to  develop  weapon  delivery  techniques  which  coapl  erwent  evolving  advances  In  sensors.  Examples  Include  coupling 
of  fire  control  and  rad^r  systems  for  alr-to-air  combat  and  techniques  for  exploiting  synthetic  aperture  radar  Imagery 
for  targeting  of  precision  air-to-ground  munitions. 

The  Passive  Electronic  Countermeasures  project  will 


The  Avionic  Data  Transmission  and  Reception  project  will  complete  and  test  a  millimeter  wave  data  link  brevnclboard . 
Results  of  the  adaptive  Interference  rejection  effort  will  be  evaluated,  and  the  preferred  approach  will  he  transi¬ 
tioned  to  advanced  development.  Work  will  continue  on  methods  of  encoding  data  trannmisslon  for  jamr-and-lnterception- 
r  islstant  communications. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones ;  Not  Applicable. 

7.  (U)  Resources;  Not  Applicable. 


8.  (11)  Comparison  with  FY  1982  Descriptive  Summary: 


Not  Applicable. 
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(U)  DETAILED  BACKGROUND  AND  DESCPIPTION:  This  project  provides  fo.  the  support  activities  required  to  operate  the 
Air  Force  Avionics  Laboratory,  Wrlght-Patterson  Air  Force  Ease  OH.  The  Air  Force  Avionics  Laboratory  is  responsible 
for  research,  exploratory  and  advanced  development  programs  concerned  with  navigation  and  guidance,  weapon  delivery 
and  fire  control,  reconnaissance  and  aerospace  surveillance,  aerospaceborne  communications,  electronic  countermeasures, 
avionic  systems  architecture  and  integration,  and  electronic  and  electro-optical  device  technology.  The  laboratory 
provides  technical  support  to  current  and  future  systems  programs  and  undertakes  operational  support  p’^ojects  in  Its 
mission  areas.  This  project  provide??  for  the  pay  and  related  costs  of  civilian  scientists,  engineers,  and  support 
personnel;  travel;  transportation  of  equipment;  rental  equipment:  communications  and  utilities  cost;  procurement  of 
supplies  and  equipment;  duplication  and  reproduction  services;  and  contractor  support  services  for  maintenance  and 
modification  of  facilities. 

(n)  RELATED  ACTIVITIES:  This  project  supports  and  complements  all  of  the  technical  projects  unde^'  this  program  element 
iis  well  as  other  projects  and  programs  managed  by  the  Air  Force  Avionics  Laboratory  including?  Advanced  Avionics  for 
Aircraft,  61203F;  Reconnalsernce  Sensors/Processing  Te»'hnology,  63208F;  Very  High  Speed  Integrated  Circuits;  63452F; 
Electronic  Warfare  Technology,  637J.8F;  Advanced  Communlcationj  T<^chnology,  63727F;  Alr-to-Alr  Identification  of  Non- 
Cooperative  Targets,  637A2F;  Electro-Optical  Warfare,  63743F;  Counter-Countermeasures  Advanced  Development,  6375CF; 
and  Advanced  System  Integration  Demonstrations,  b3253F. 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Avionics  Laboratory,  Wrlght-Patterson  Afr  Force  Base  UH,  is  responsible  tor  the 
management  of  the  projects  under  thin  program  element. 

{ U )  PRCK^RAM  ACCOMPLISHMENTS  AND  FUTURE  PCOGRAMS : 

1.  (U)  KY  1081  and  Prior  Accomplishments:  This  sr.pport  program  has  played  a  crucial  role  in  providing  the  tech¬ 
nical  stiff,  facilities,  and  related  activities  without  which  the  research  and  development  activities  of  the  Avionics 
I.aboratoty  would  he  Impossible. 

2.  (!J)  KY  198?.  Program:  Improvemeitts  will  be  made  to  several  In-house  facllitleE,  Including  the  electronic 
warfare  slraulatlon  lafau’atory  and  the  avionics  system  assessment  and  integration  laboratory.  Support  for  the 
civilian  staff  of  t!ie  Avionics  Laboratory  and  for  supporting  activities  will  continue. 

3.  (U)  FY  1^83  Planned  Program:  An  orderly  program  to  upgrade  the  facilities  and  equipment  of  the  Avionics 
Laboratory  will  continue.  Support  for  the  civilian  staff  and  for  supporting  activities  will  also  continue. 

FY  198<t  Planned  Program;  ?av,llity  upgrade  activities  will  continue.  Support  for  the  civilian  staff 
and  for  tfupi>ortlng  actlvltlea  will  also  continue. 
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5.  (U)  Program  to  Completion:  This  Is  a  contln-iing  program. 

6.  (U)  Milestones;  Net  Applicable. 

7.  (U)  Resources; 


Total 


FY  1981 
Actual 

FY  1982 
Estimatf 

FY'  1983 
Estimate 

FY  1984 
Estlnte 

Additional  to 
Completion 

Estimated 

Costs 

RDT&E 

24,470 

25,1S2 

26,729 

27,113 

Continuing 

Not  \pplic.Hble 

8.  (U) 

Comparison  with  FY  1982  Buoget  Dat^; 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

HDT&E 

23,285 

25,446 

25,852 

Contliiulng 

Not  Applicable 

Changes  are  reflected  in  the  FY  1982  and  FY  1982  program  due  to  the  additive  cost  of  the  1  Oct  1981  civilian  pay  raise 
and  revised  estimates  of  reimhui seraent  for  support  provided  to  ocher  programs  end  agencies. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Microwave  components  are  the  heart  of  all  radar,  electronic  countermeasures, 
and  communications  systems.  When  these  corponentn  fail,  aircraft  and  missile  radars  can't  find  targets,  aircraft 
radars  can't  do  terrain  following  and  terrain  avoidance,  electronic  councermeasures  can't  detect  and  jam  threats, 
and  communications  break  down.  This  project  develops  the  technology  to  Imorove  airborne  microwave  device  and 
subaseambly  performance.  Improve  their  reliability,  and  decrease  their  costs.  The  scope  of  ictivlty  extends  from 
critical  microwave  device  development  through  selected  equipment  feasibllily  demonstrations  of  microwave  sources, 
circuits,  antennas,  radoraes,  and  sensor  techniques.  Some  of  the  current  needs  being  addressed  follow.  Solid  state 
microwave  power  sources  and  detection  devices  with  higher  power  output,  "nwer  noise,  better  efficiency,  higher 
frequency  of  operation,  and  wider  bandwidth  are  required  for  replacement  of  lew  and  medimt.  ;'*.wer  microwave  tubes 
In  aircraft  and  mispile  radais,  electronic  countermeasures  receivers  and  trans’'ltt.er  front  ends,  and  acrospaceborne 
corarauTiS  atlons  sets.  High  power  microwave  tubes  need  longer  life,  higher  powee,  lower  cost  and  w<der  bandwidth 
for  elootronlo.  countermeasures  and  aircraft  cultifunction  radar  application..?-  All  solid  state  phased  arrays 
being  developeJ  to  completely  replace  tubes  in  alrcra^'i:  and  multifunction  radars,  increasing  radar  performance  and 
reliability.  The  millimeter  wave  technoh^gy  base  Is  actively  developed  for  missile  teirmlnal  guidance,  counter- 

measures,  and  Kpaceborne  communications  applicatloris.  Microwave  soHd  state  components  and  microwave  Integrated  cir¬ 
cuits  sUll  be  pursued  with  the  goal  of  maturing  the  technology  for  standardisation,  proven  rnllahlllty.  and  widespread 
industrial  availability  'or  lower  cost. 

(IJ)  RELATED  ACTIVITIES;  The  Army,  Navy,  Detense  Advanced  Resear  ;h  Projects  Agency,  and  National  Aeronautics  and 
Space  Administration  have  exploratory  development  programs  in  microwave  technology.  These  programs  support  there 
specific  requirements  and  complement  the  work  In  this  project.  The  DOD  Advisory  Uroup  on  Electron  Devices  coordinates 
each  effort  In  this  project.  The  Microwave  Working  Group  of  the  Advisory  Group  on  Electron  Devices  considers  in  detail 
tl'.e  efforts  of  the  above  agencies  and  the  Air  Force  in  microwave  technology.  Efforts  are  examined  for  technical  merit 
and  to  prevent  duplication  of  effort.  Several  current  areas  under  this  project  arc  coordinated  under  the  Air  Force/ 
National  Aeronautics  an  1  Space  Administration  interdependency  Working  Group.  In  addition,  symposia  and  informal  con¬ 
tacts  among  go’u^rnraent  workers  within  tliesr  agencies  further  insured  full  coordination  nf  the  efforts.  Related  actl- 
./Itles  Include;  Advanced  Avionics  for  Aircraft,  63203F;  Electronic  Warfare  Technology,  63718F;  Advanced  Attack  Weapons 
h360^K;  and  Advanced  Space  Coramunicct tons  Technology,  63431F. 

WORK  PERFORMED  BY;  The  Air  Force  Avionics  Wright-Patterson  Air  Force  Base,  OK  is  the  organization 

responsible  for  the  management  of  this  project.  In-house  facilities  available  to  support  this  project  Include  a  near 
flela  antenna  and  radoae  raeAsuremi*nt  facility  aau  a  microwave  technology  l.=»LoratCiy  for  device,  circuit,  and  micro¬ 
wave  subassembly  design,  fabrication,  tect,  and  eval’ictl^vn.  The  ten  largest  contractors  for  FY  1981  were;  Hughes 
Aircraft  Comp.jny,  Torrance,  CA;  Raytheon  Ccnip.iriy,  Bedford  MA;  Northrop  Corpor^.tlon,  Rolling  Meadows  II. ;  Vartan  Aaso- 
c  lares,  Beverly  MA;  L.N.R.  Communications,  Inc.,  Hauppage  :^Y ;  Texas  Instruments,  Inc.,  Dallas  TX;  The  University  o.' 
Mkhlgan,  Ann  Arbor  MI;  TRW  Systems  C’*oup,  Redondo  Beach  CA;  Georgia  Institute  of  Technology,  Atlanta  CA;  and  TRW,  inc. 
Redondo  Beach  CA.  Thei,.  were  14  other  contractors.  The  total  number  of  contracts  was  42. 
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1.  (U)  FY_1981  and  Prior  Accomplishments:  Substantial  progress  has  been  made  in  the  power,  efficiency  relia¬ 

bility  and  frequency  coverage  available  from  gallium  arsenide  solid  state  devices.  Powers  and  efficiencies  sufficient 
to  allow  replacement  ot  vacuum  tubes  in  low  to  medium  power  applies f.onL  such  as  missile  seekers  and  satellite  trans- 
mltters  have  been  demonstrated.  Examples  Include  a  power  combiner  producing  390  watts  peak  power  from  multiple  diodes 
and  a  field  effect  transistor  yielding  6  watte,  both  at  X-band.  The  move  to  solid  state  allows  systems  to  be  smailei 
and  .ess  power  consuming  while  eliminating  high  voltage  power  supplies  and  llfetlme-llmltl  ;g  wearout  mechanisms  of 
tubes.  Progress  has  also  been  rapid  in  low  powei  devices  for  receiver  and  slgnel  processor  a^olicatlons.  Examples 

t«^fslstors  at  frequencies  up  to  33  gigahertz  and  monolithic  gallium  arsenide  Integrated 
circuits  which  offe.  the  same  performance  as  older  solid  state  circuitry  but  in  much  smaller  space  and  at  one-quarter 
or  less  the  cost.  Much  of  this  technology  has  evolved  in  support  of  a  solid  state  active  aperture  plia^eG  array  radar 
wh  ch  Is  expected  to  be  the  basis  for  new  ;^lrcraft  radars  starting  In  the  late  1980s,  and  which  critically  depends  on 
this  deviv.e  and  circuit  work  to  achieve  required  performance  and  cost.  At  high  power  levels  where  solid  state  sources 
do  not  yet  exist,  work  has  continued  on  thermionic  (tube)  devices.  Radically  new  tube  .  '..epts  have  been  evolved  for 
power  generation  iu  the  millimeter  wave  frequenclec  where  urgent  requirements  have  been  identified  for  detection  and 
countermeasures  systems.  Progress  has  also  been  made  on  tuoe  components  and  manufacturing  techniques  to  extend  lifetime 
and  performance  while  lowering  cost.  Examples  Include  completion  of  a  crossed-flold  amplifier  for  a  multimode  radar 
system  and  a  new  meanderline  coupled  cavity  circuit  for  a  milllc.eter  wave  electronic  countermeasures  transmitter  at  45 
gigaiert/..  Other  work  lus  advanced  the  technology  of  mixers,  circulctors,  antennas,  and  othe»*  key  components  of  raicro- 
vave  systems  to  lower  noise  figures,  broader  baadwldths,  and  higher  efficiencies.  The  sum  of  this  effort  is  a  broad 
n.^rovenunt  In  the  many  technical  areas  needed  to  make  advanced  microwave  systems  practical  and  affordable. 

Wt)rk.  on  both  gallium  arsenide  and  silicon  solid  state  sources  and  amplifiers  will 

develop  field  effect  transistors  capable  of  8  watts  at  10  gigahertz  and  30  watts  at  4 
gigahertz  and  on  avalanche  diodes  to  produce  high  power  at  frequencies  from  10  to  94  gigahertz.  A  major  effort  in 
solid  state  circuits  will  begin  In  support  of  a  full-scale  aolld  state  phased  array  radar  'demonstration.  Advanced 
.aluUdtton  tcehruques  for  solid  state  raUllmeter  wave  sources  will  be  Investigated.  Work  will  continue  on  extremely 

«y«tem8  Including  helix  tubes  for  the  20  to  40  glgehertz  band  and  coupled 
v.avlL)  tubes  at  40  to  (>(  gigahertz,  Penlotron  and  gyro-travsl  ling  wave  tube  devices  demonstrated  in  previous  years  will 
be  enphaslzec  for  millimeter  wave  power  generation.  Also  In  the  millimeter  wave  region,  both  active  and  passive  receive 
c ompone.Ks  will  be  I nveatigaLcd ,  principally  for  countermeasures  applications.  These  Include  an  IntegracL  94  gigahertz 
rranscolvcr  which  will  demonstrate  the  ability  to  package  sophisticated  signal  piocesslng  capabilities  in  very  small 
7/b  "r'7  r  ^  '  potential  tor  low  cort  batch  fabrication.  Work  will  continue  on  cathodes.  Interaction  circuits,  and 
.  t  ur  luht  ..ooponents  to  iucrouse  both  lifetime  and  performance.  Efforts  will  also  be  initiated  or  continued  on  high 
speed  tuning  components,  low  noise  mixers,  and  detectors  for  e;..  .conic  warfare,  radar,  and  communication  system  appli- 
.at  Ions. 


Project:  iHOOl  Title:  Microwave  Technology 

Program  Element*.  #62294F  Title:  Aerospace  Avionics 

DOD  Mission  Area:  Electronics  and  Physical  Sciences  Budget  Activity:  Technology  Base,  #1 

'  (ED),  //521~  - - - 

3.  (U)  FY  1983  Planned  Program:  High  power  avalanche  diodes  will  be  demonstrated  at  10  end  20  gigahertz  for 

both  communication  and  electronic  countermeasures  transmitters.  Work  will  continue  to  extend  solid  state  power 
capal llity  at  frequencies  up  to  300  gigahertz.  Initial  demonstrations  of  millimeter  wave  countermeasures  tubes  at  20 
to  40  and  40  to  60  gigahertz  and  of  a  1  kilowatt  travelling  wave  tube  at  8  to  18  gigahertz  will  occur.  An  effort  will 
begin  to  develop  a  long  shelf  life  radar  tube  for  missile  applications.  Solid  state  sources  and  power  combining  circuit 
will  continue  to  develop  with  the  goal  of  replacing  tubes  in  radar,  communication,  and  countermeasure  systems.  One 

specific  goal  is  a  transistor  power  combiner  producing  100  watts  at  10  gigahertz.  Work  will  continue  on  components 

and  raeasaremen*'  techniques  vital  to  the  design  and  coiistruction  of  a  variety  od  millimeter  wave  systems.  Work  on  the 
94  gigahertz  Integrated  transceiver  will  c-»ntlnue.  New  efforts  will  pursue  roicrowave/optlcal  techniques  for  high 
speed  and  broad  bandwidth  in  receivers,  a  5  to  20  glgahartz  solid  state  transmit/receive  array  fov  radar  and  counter¬ 
measures  systems,  and  e  phased  array  satellite  communication  antenna. 

(U)  FY  1984  Planned  Program:  The  94  gigahertz  integrated  transceiver  will  be  completed  and  tested.  Efforts 

will  continue  to  raise  pow«r  levels  and  efficiencies  cf  solid  state  sources  at  a  variety  of  system  application  fre¬ 

quencies  up  to  300  gigahertz,  emphasizing  the  millimeter  wave  bands  at  35  and  94  gigahertz.  Proviou??  years'  work  on 
millimeter  wave  tubes  will  be  exploited  In  one  or  more  new  efforts  co  advance  the  technology  to  the  degree  needed  for 
radar  and  countermeasures  systems.  Work  will  continue  on  monolithic  gallium  arsenide  integrated  circuits  for  cost 
reduction  in  phased  array  radars  and  ccmmunlcatlon  systems.  Device  and  circuit  tasks  In  support  of  the  full  scale 
solid  state  phased  array  demonstration  will  also  continue. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  Applicable. 

7.  (U)  Resources: 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

5,704 

6,350 

6,470 

6.500 

Continuing 

Applicable 

8.  (U)  Comparison  with  FY 

1981  Budget  Data: 

RDT&E 

5,700 

6,700 

8,300 

Continuing 

Not  Applicable 

Reduced  funding  In  this  project  in  FY  1983  cotopared  to  the  Vi  1982  Descriptive  Summary  reflects  a  drop  in  total  funding 
for  Program  Element  62204F  aiid  will  result  in  reduced  scope  or  deferred  start  for  a  number  of  planned  efforts,  par- 
fcularly  the  area  of  high  power  solid  state  sources. 
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FY  1983  ROT&E  DESCRIPIIYE  SU^RY 


Program  Element:  #62205F 

IDD  Mission  Areal  IrTvironmental  and  Life  Sciences  (ED),  #522 
(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Title:  Training  and  Simulation  Technology 
Budget  Activity:  technology  Base> 


Proj ect 

FY  1981 

Number 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

12,942 

06  HT 

Laboratory  Support 

5,524 

1121 

Technical /Team  Performance 

Training 

1,044 

1123 

Flying  Trairfing  Development 

659 

1192 

Advanced  Simulator  for  Pilot 

Training 

4,694 

1710 

Weapon  Systems  Logistics 

4  Combat  Maintenance 

996 

6114 

Simulation  Techniques  for  Air 

Force  Training 

25 

*  Excludes 

1  Oct  1981  Civilian  Pay  Raise  (4.8X) 

Total 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional  Estimated 

to  Completion  Cost 

13,964 

18,545 

18,271 

Continuing  Not  Applicable 

5,029* 

5,766 

5,895 

1,345 

927 

L,855 

l,A00 

1,966 

1,400 

4,697 

6,024 

5,405 

1,633 

2,300 

2,405 

333 

1,200 

1,200 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  will  improve  operational  readiness  through  more  effective 
training  and  increased  weapon  system  supportability.  It  consists  of  efforts  grouped  under  the  following  three  catanories: 
TRAINING  DEVICES  AND  SIMULATION,  EDUCATION  AND  TRAINING,  and  HUMAN  FACTORS,  Significant  opportuiilties  exist  for  impro'-ing 
flying  and  technical  training  effectiveness  with  flight  and  maintenance  simulators.  A  major  research  thrust  is  under  way 
using  the  Advanced  Simulator  for  Pilot  Training,  a  large  f ield-of-view  visual  flight  simulator.  This  simulator  is  used  to 
conduct  research  to  develop  innovative  methods  for  flight  simulate-  training  in  general  and  to  develop  innovative 
t'^chniques  for  training  tactics  used  in  air-to-ground,  and  air-to-air  combat.  Improved  flight  simulator  hardware  is  being 
developed  to  support  these  training  research  requirements.  Another  major  research  effort  investigates  techiiiquer  for 
making  maintenance  training  more  cost  effective  by  developing  and  evaluating  maintenance  training  simulators.  These 
devices  permit  the  simulation  of  malfunctions  and  allow  hands-on  maintenance  training  and  trouble-shooting  to  take  place 
without  tying  up  or  damaging  expensive  operational  hardware.  A  second  ma.‘’,;r  research  thrust  concerns  the  logistics 
support  of  weapon  systems  and  improvements  tliat  can  be  made  by  determining  the  interactions  between  the  human  elements  of 
logistics  and  the  associated  charucteristics  of  weapon  systems.  A  unified  data  base  for  each  emerging  weapon  system  will 
be  designed  to  replace  the  multiple  logistics  data  bases  currently  used.  This  will  allow  designers  highly  consistent  and 
accurate  information  for  use  in  design  trade-off  studies.  Also  very  critiC(.l  work  will  be  done  in  the  area  of  crew, 
group,  team  and  unit  performance  and  training.  This  will  concentrate  on  Command  and  Control  (C^)  systems  used  in  the 
NATO  environment.  The  support  of  the  Air  Force  Human  Resources  Laboratory,  Brooks  Air  Force  Base  TX,  is  partially  lunded 
by  this  program  element.  The  Research  and  Develop,  't  efforts  are  coupled  directly  with  the  major  command  training 
programs,  with  programs  conducted  by  the  Aeronautical  Systems  Division  and  with  Army  and  Navy  programs. 
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Program  Element:  #62205F  Titl?:  .raining  and  Simulation  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (EU).  #522  Budget  Activity:  Technology  Base,  #1 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  program  represents  33.2%  real  growth  over  FY  1982.  This  growth  is  based 
upon  a  conscious  decision  to  increase  needed  research  in  flight  simulation  and  training,  command  and  control  team  training 
and  logistics  research  efforts.  The  Advanced  Simulator  for  Pilot  Training  (ASPT)  reguires  specifically  increased  funding 
in  FV  1983  in  order  to  replace  worn  out  visual  display  hardware.  More  detailed  information  about  the  FY  1983  increased 
funding  reguirements  is  presented  under  the  FY  1983  Planned  Program  section  and  also  the  Project  1192  section.  This 
program  includes  the  exploratory  development  of  simulator  helmet-mounted  display  technology,  improved  moving  target 
generation  capability  in  the  Advanced  Simulator  for  Pilot  Training  (ASPT)  at  Williams  AFB  AZ,  ASPT  visual  display 
refurbishment,  and  greatly  expanded  training  effectiveness  research  for  flight  simulator  specifications.  Successful 
results  of  these  projects  will  be  transferred  to  both  advanced  development  simulation  demonstration  programs  and  directly 
to  MAJCOM  (TAC,  SAC,  MAC,  ATC)  training  operations.  The  goal  of  all  these  efforts  will  be  increased  combat  readiness 
through  more  effective  combat  mission  training.  An  egually  important  aspect  of  the  program  involves  research  to  improve 
weapon  system  supportabi  h'ty,  maintenance,  and  logistics.  Specific  efforts  include  analysis  of  factors  to  improve  wartime 
maintenance,  evaluation  and  development  of  prototype  maintenance  simulators,  development  of  a  triservice  computer-based 
Instructional  system,  integration  of  logistic  support  factors  into  early  weapon  system  design,  and  improvement  of  command 
and  control  team  training  and  performance.  Again,  many  successful  results  are  transferred  directly  to  MAJCOM  (AFLC,  etc.) 
users. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  198i 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Total 

Additional  Estimated 

to  Completion  Cost 

RDT6.E 

12,500 

16,200 

18,500 

Continuing  Not  Applicable 

other  appropriation  FUNDS:  Not  applicable. 
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Program  Element:  #62205F  Title:  Training  and  Simulation  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (£0),  1522  Budget  Activity:  Technology  Base«  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  addresses  two  of  tte  three  principal  thrusts  of  the  Air  Force  Hunan 
Resources  Laboratory  (AFHRL):  (1)  Air  Combat  Tactics  and  Training  and  (2)  Weapon  System  Logistics,  Maintenance,  and 
Technical  Training.  These  thrusts  are  included  in  the  major  categories  of  TRAINING  DEVICES  AND  SIMULATION,  EDUCATION  AND 
TRAINING,  and  HUMAN  FACTORS.  The  first  thrust  will  help  provide,  through  the  use  of  flight  simulators,  trained  aircrews 
capable  of  operating  aircraft  effectively  under  both  peacetime  training  conditions  and  war  time  combat  conditions.  The 
greatest  benefit  from  this  thrust  will  be  an  expanded  combat  training  capability  in  which  aircrews  will  be  able  to  rehearse 
full  missions  in  the  simulator  under  realistic  threat  and  flight  conditions  that  cannot  be  duplicated  with  actual  air¬ 
craft.  The  sc_:,nd  thrust  will  improve  individual  and  group  training,  organizational  structure  and  procedures  for  main¬ 
tenance,  war  time  planning,  and  human  resource  factors  in  weapon  system  acguisition.  Some  of  the  key  research  issues 
involve  (1)  predicting  manpower,  personnel  and  training  requirements  in  time  to  affect  weapon  system  design,  (2)  validating 
planning  assumptions  used  to  transition  from  peacetime  to  wartime  operations,  (3)  reducing  the  high  error  rate  of  diag¬ 
nostics  in  aircraft  maintenance,  (4)  developing  a  supportable  unit  level  training  system,  (5)  assessing  team  performance, 
and  (6)  assessing  the  impact  of  the  human  element  In  the  design  and  operation  of  command  and  control  (C^)  systems. 

Payoffs  from  this  thrust  include  (1)  decreased  life-cycle  costs  due  to  the  more  effective  planning  and  management  of  the 
human  resources  requirements  of  weapon  systems,  (2)  increased  probability  of  mission  success  due  to  improved  logistics 
support;  (3)  enhanced  on-the-job  perfomance  of  Air  Force  technicians  due  to  better  training  on  maintenance  simulators  and 
(4)  improved  operation  and  design  of  systems.  This  program  element,  in  addition  to  being  the  primary  technology  base 
exploratory  effort  in  Training  and  Simulation  Technology,  provides  technical  support  to  other  Air  Force  and  Department  of 
Defense  programs  and  receives  partial  reimbursements  for  the  services  provided.  In  the  case  of  basic  research  accomplished 
by  the  Laboratory,  full  reimbursement  is  provided  by  Program  Element  61102F,  Defense  Research  Sciences.  The  project 
funding  reflects  the  best  estimate  concerning  these  anticipated  reimbursements,  but  may  require  adjustment  to  the  degree 
that  reimbursements  are  actually  earned. 

(U)  RELATED  ACTIVITIES:  The  majori^-y  of  the  work  is  directly  in  support  of  requirements  identified  by  major  commands.  Air 
Staff  agencies,  and  separate  operating  agencies.  Related  efforts  of  the  military  services  are  identified  iii  the  Training 
and  Personnel  Technology  Area  Description.  Related  program  elements  are:  61102F,  Defense  Research  Sciences;  62202F, 
Aerospace  Biotechnology;  63227F,  Advanced  Simulator  lechnology;  63751F,  Inrovations  in  Education  and  Training;  64227F, 
Flight  Simulator  Development;  62757N,  Human  Factors  and  Simulation  Technology;  63733N,  Training  Device  Technology;  63720N, 
Education  and  Training;  62722A,  Manpower,  Personnel,  and  Training;  62727A,  Non-System  Training  Device  Technology  and 
63216A,  Synthetic  Flight  Simulators.  Tne  Laboratory  has  Memoranda  of  Agreement  with  the  Army  Progrim  Manager  for  Training 
Devices  for  visual  display  light  valve  projector  technology  development,  and  with  the  F-16  System  Program  Office  for 
maintenance  aids  development  and  resource  planning  and  allocation.  Research  agreements  with  the  Air  Training  C^.mand, 
Tactical  Air  Coiimancl,  Air  Force  Logistics  Command,  Military  Airlift  rommand.  Strategic  Air  Command,  Simulator  System 
Program  Office,  Naval  Training  Equipment  Center,  and  National  Aeronautics  and  Space  Administration  clearly  describe  work  to 
be  accomplished,  list  necessary  support  to  be  provided  by  the  user  of  the  technology,  and  insure  adequate  coordination  of 
efforts.  Tfie  Navy  has  a  liaison  offire  with  the  Laboratory's  Operations  Training  Division  at  Williams  Air  Force  Base  AZ. 

In  addition,  personal  contacts,  meetir-gs,  and  formal  contacts  such  as  the  Dob  Technical  Advisory  Groups  provide 
coordination  between  specific  focal  points  for  research  and  development  efforts.  Close  coordination  within  the  Air  Force 
user  co.nmunity  is  also  ensured  by  semiannual  research  and  development  coordination  meetings  between  AFHRL,  the  Aeronautical 
Systems  Division  and  the  major  commands  (TAC,  SAC,  FLAG,  ATC).  These  meetings  were  held  in  April  and  November  in  1981. 
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Program  Element:  #62205F  Title:  Training  and  Simulation  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED),  #522  Budget  Activity:  Technology  Base,  #1" 

(U)  MORK  PERFORMED  BY:  The  program  is  managed  by  the  Air  Force  Hunan  Resources  Laboratory  (AFHRL),  Brooks  AFB  TX.  Two 
Laboratory  divisions  support  this  program  element:  Logistics  and  Technical  Training,  Wright-Patterson  Air  Force  Base  OH, 
and  Operations  Training,  Williams  Air  Force  Base  AZ.  The  Logistics  and  Technical  Training  Division  is  collocated  with  the 
Air  Force  Logistics  Conmand,  the  Simulator  Systems  Program  Office,  and  numerous  other  Air  Force  Laboratories  and  System 
Program  offices  at  Wright-Patterson  Air  Force  Base  OH.  The  Technical  Training  Branch  of  this  division  is  collocated  with 
the  Air  Training  Command  Technical  School  at  Lowry  Air  Force  Base  CO.  The  Operations  Training  Division  is  collocated  with 
Air  Training  Command  and  Tactical  Air  Command  pilot  training  operations  at  Willit^ms  Air  Force  Base  AZ.  The  Operations 
Training  Division  also  has  convenient  access  to  Tactical  Air  Conmand  pilot  training  at  Luke  and  Davis  Monthan  Air  Force 
Bases  AZ.  The  major  contract  efforts  in  FY  1981  were  conducted  by  the  following  companies:  Lear  Siegler,  Oklahoma  City 
OK;  McDonnell-Douglas,  St.  Louis  MO;  Systems  Engineering  Laboratories,  Ft.  Lauderdale  FL;  General  Electric,  Daytona  Beach 
FL;  Singer,  Binghamton  NY;  University  of  Denver,  Denver  CO;  Clemson  University,  Clemson  SC;  General  Dynamics,  Fort  Worth 
TX;  Grumman,  Bethpage  NY;  Honeywell,  Minneapolis  MN;  SAI  Computer  Systems,  San  Diego,  CA;  Digital  Equipment  Corp,  Dayton, 
OH;  Applied  Science  Association,  Valencia,  PA;  and  University  of  Dayton,  Dayton  OH.  The  total  contract  program  ($7,455 
million)  includes  24  contractors. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments: 

In  tfie  area  of  EDUCATION  AND  TRAINING:  A  preliminary  on-the-job  training  capacity  study  was  completed.  This  study 
specified,  in  objectively  measureable  terms,  the  factors  which  impact  a  military  unit's  capacity  to  conduct  on-the-job 
training  without  impairing  mission  requirements.  The  long  range  P.&D  plan  concerning  team  operated  ground-based  C^ 
systems  was  completed.  Measurement  and  scoring  methods  fcr  evaluation  of  the  performance  of  B-52  electronics  warfare 

operations  and  weapons  delivery  accuracy  were  developed  for  Strategic  Air  Command.  A  new  high  threat  environment  has  been 

developed  for  Advanced  Simulator  for  Pilot  Training  (ASP^)  that  currently  has  seven  independent  Surface-to-Air  Missiles 
(SAM)  sites  (three  SA4'5,  two  SA6's,),  nine  Antiaircraft  Artillery  (AAA)  sites  (ZSU-23),  and  the  capability  to  provide  an 
air-to-air  threat.  The  environment  is  totally  interactive  with  either  the  A-10  or  F-i6  cockpits  and  potential  targets 
include  a  tank  formation,  communications  vehicles,  and  a  Soviet  airport.  Also,  a  special  function  trainer  was  designed  to 
provide  part  task  training  for  F-16  weapons  control  tasks.  Micro-computer  technology,  combined  with  a  color  graphic 
display,  resulted  in  a  flexible  special  function  trainer  which  can  be  easily  reprogrammed  to  provide  training  in  a  number 
of  piloting  tasks.  By  using  off-the-shelf  micro-computers  and  color  graphic  displays,  a  low  cost  training  device  was 
demonstrated  which  can  provide  significant  cost  savings  while  offering  state-of-the-art  part  task  training.  TAG  BRAWLER, 
a  value-driven  math  model  of  air  combat,  was  used  during  FY  81  to  evaluate  the  effects  of  visual  system  resolution,  target 

contrast,  and  field  of  view  upon  the  topography  of  selected  one  versus  one  and  two  versus  one  air-to-air  engagements.  The 

computer  modeling  approach  has  proven  to  be  extremely  productive.  It  addresses  the  implied  impacts  of  alternative 
engineering  design  decisions  upon  the  capability  of  a  flight  simulator  to  support  certain  types  of  task  performance.  The 
results  will  have  significant  impact  upon  the  specifications  for  simulators  used  for  air  combat  maneuvering. 

In  the  area  of  HUMAN  FACTORS:  Computer  programs  were  developed  to  predict  the  interactions  among  maintenance  manpower, 
spare  parts  and  support  equipment.  The  programs  can  forecast  the  impact  of  various  mixes  of  these  factors  on  aircraft 
readiness  to  fly  both  peacetime  and  wartime  missions.  Technology  was  transitioned  to  the  Air  Force  Logistics  Command  for 
improved  Technical  Orders,  which  has  the  potential  to  reduce  spare  parts  consumption  by  up  to  lOX.  An  evaluation  of 


Program  Element:  #62205F  T'tle:  Training  and  Simulation  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED),  #522  Budget  Activity:  Technology  Base, 

Israeli  aircraft  combat  battle  damage  repair  was  complete  I  '.vhich  provided  insight  into  critical  logistics  policies,  battle 
damage  repair  teams,  and  combat  maintenance  training. 

In  the  area  of  SIMULATION  AND  TRAINING  DEVICES:  The  technology  reguired  to  lirdc  two  geographically  dispersed  flight 
simulators  (the  Advanced  Simulator  for  Pilot  Training,  Williams  Air  Force  Base  AZ,  and  the  Simulator  for  Air-to-Air  Combat, 

^  Luke  Air  Force  Base  AZ)  and  "fly"  the  simulators  against  each  other  was  demonstrated  in  air-to-air  combat.  This  link  is  the 
first  step  in  the  simulation  cf  a  complete  combat  scenario  using  several  geographically  dispersed  flight  simulators. 

'  (U)  FY  1982  Program: 

In  the  area  of  EDUCATION  AND  TRAINING:  The  best  methods  for  obtaining  accurate  performance  data  on  Tactical  Air  Command 
pilots  flying  Air  Combat  Maneuvering  Range  engagements  will  be  determined.  This  is  a  long  tern,  effort  which  was  started  in 
FY  1981  and  it  will  require  close  coordination  with  TAC  in  the  future  years.  Progress  on  this  effort  has  been  slowed  due  to 
^  the  lack  of  manpower  and  funding.  Preliminary  transfer  of  training  studies  will  be  conducted  from  flight  simulator  combat 
mission  training  in  the  Advanced  Simulator  for  Pilot  Training  (ASPT)  to  aircraft  missions  at  Red  Flag  .  A  Tactical  Battle 
Management  R&O  capability  will  be  established  for  command  and  control  (C^)  research  which  will  allow  the  development  of 
team  assessment  methods  and  evaluation  of  critical  decision  making  in  C^  teams  and  commanders.  A  computer  based 
instructional  system  will  be  developed  utilizing  3-dimensional  graphics  to  train  Weapons  Directors. 

in  the  area  of  HUMAN  FACTORS:  Work  will  continue  on  a  unified  data  base  structure  designed  to  evolve  with  a  weapon  system 
and  provide  logistics  planners  an  improved  capability  for  considering  supportability  and  human  considerations  during  design 
trade-off  studies.  Work  will  be  initiated  to  reduce  the  high  error  of  maintenance  diagnostics.  Work  will  be  completed  on 
maintenance  metrics  designed  to  identify  the  relationship  of  hardware,  environmental,  and  operational  variables  with 
maintenance  demand  rates.  The  analysis  of  Israeli  battle  damage  repair  for  aircraft  will  be  completed. 

In  the  area  of  SIMULATION  AND  TRAINING  .DEVICES:  Advanced  computer  image  generation  and  projector  techniques  that  utilize 
high  resolution  areas  for  both  air-to-air  and  air-to-surface  visual  combat  will  be  developed.  This  will  provide  more 
»  realistic  visual  scenes  in  flight  simulators,  and  will  improve  training  effectiveness  and  aircrew  proficiency.  The  training 
and  cost  effectiveness  of  the  F-16  Simulated  Aircraft  Maintenance  Trainers  will  be  evaluated.  Development  will  continue  on 
the  functional  specifications  for  a  Non-destruction  Inspection  (NDI)  Maintenance  Trainer. 

3.  (U)  FY  1983  Planned  Program: 

!n  tlie  area  of  EDUCATION  AND  TRAINING:  The  wide  spread  application  of  Computer  Based  Instructional  (CBI)  techniques  is 
rapidly  approaching  with  the  Air  Training  Conroand  (ATC)  Advanced  Instructional  Delivery  and  Evaluation  System  (AIDES) 
Statement-of-Need  (SON)  and  associated  critical  shortfalls  in  instructor  personnel.  In  the  CBI  environment  instructors  are 
being  required  to  perform  a  wide  variety  of  instructional  tasks  that  were  not  required  in  the  conventional,  group-paced 
classrooms.  This  year's  research  effort  will  define  the  new  instructor  skills  reguired  in  tl'e  non-conventional  environment 
and  solve  many  of  the  new  problems  that  are  being  encountered.  This  result  will  be  an  overall  increase  in  Air  Force 
training  effectiveness  through  the  cost-effective  application  of  CBI  techniques.  The  development  of  a  3-dimensional 
computer  graphics  training  system  for  Weapons  Director  training  will  near  completion.  Studies  of  individual  pilot 
characteristics  during  Air  Combat  Maneuver ing  (ACM)  using  an  existing  computer  model  (TAC  BRAWLER)  and  a  study  cf  flying 
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skill  degradation  will  be  performed.  The  potential  of  a  helmet -mounted  visual  display  for  low  cost  simulators  to  portray  a 
high  threat  environment  for  realistic  combat  training  and  forced  decision  making  under  high  task  loadinn  will  be  evaluated. 
Transfer  of  training  studies  will  continue  from  the  Advanced  Simulator  for  Pilot  Training  to  Red  Flag  alrci\Hft  sorties  using 
simulated  hostile  threat  environments. 

In  the  area  of  HUMAN  FACTORS:  The  capability  will  be  refined  to  more  accurately  analyze,  evaluate,  and  predict  the  combat 
readiness  of  aircraft  maintenance  organizations.  This  will  improve  their  ability  to  specify  the  personnel,  training, 
management  policies  and  logistics  support  needed  to  achieve  various  degrees  of  mission  readiness  .  Development  will  also 
start  cn  the  conceptual  design  and  an  experimental  prototype  for  an  adaptive  trouble  shooting  system  for  maintenance.  This 
program  will  consolidate  and  apply  recent  developments  in  several  fields  (adaptive  learning,  artifical  intelligence, 
computerized  medical  diagnosis,  and  decision  theory)  to  the  development  of  a  computerized,  adaptive  human-eguipment- 
procedural  system  for  troubleshooting  failed  or  poorly  functioning  eguipment.  Another  research  subarea  concerns  the  optimum 
structuring  and  training  for  corimand  and  control  team  combat  decision  making.  The  behavioral  and  engineering  technology 
required  to  measure  and  improve  command,  and  control  team  performance  will  be  refined.  Improved  team  training  procedures 
and  system  hardware  designs  will  also  be  developed. 

In  the  area  of  SIMULATION  AND  TRAINING  DEVICES:  A  feasibility  study  will  be  conducted  on  the  consolidation  of  maintenance 
subsystem  trainers  into  an  Integrated  Training  System  (ITS)  that  will  allow  simulation  training  for  battle  damage  repair  and 
malfunctions  requiring  teams  of  different  specialists.  Visual  displays  for  simulation  systems  that  offer  reduced  size  and 
weigtit  for  the  large  visual  f ields-of-view  required  in  flight  simulators  will  be  developed.  The  most  promising  hardware 
technology  will  be  selected  for  the  development  of  portable  combat  readiness  training  devices  which  can  be  taken  into  the 
field  for  training  and  mission  rehearsal. 

The  increase  in  funding  from  the  FY  1382  Descriptive  Summary  is  essential  for  required  maintenance  and  improvements  to  the 
Advanced  Simulator  for  Pilot  Training  (ASPT)  at  Williams  A!r  Force  Base  AT,  and  more  extensive  pursuit  of  answers  to  urgent 
Simulator  SPO  and  MAJCOM  (TAC,  MAC.  SAC)  questions  concerning  training  effectiveness  research  hardware  requirements  for 
flight  simulators.  The  current  cathode-ray  tube  (CRT)  displays  on  the  ASPT  are  all  beyond  their  life  expectancy  due  to  very 
heavy  use  for  TAC  training/research.  These  CRTs  and  related  display  hardware  (electronics,  plastic  optics,  etc.)  must  be 
replaced  at  considerable  cost  in  order  to  keep  the  ASPT  functioning.  The  simulator  training  effectiveness  research  issues 
will  require  extensive  contract  research  efforts.  In  FY  1383  the  laboratory  will  also  begin  active  development  of  an  R&D 
Strategic  Mission  Simulator  (SMS,  E-lD)  using  spare  B-52  Weapon  System  Trainer  (WST)  components  and  a  facility  (building) 
which  was  recently  acquired  from  the  Air  Training  Command.  Airborne  sensor  simulation  technology  will  also  be  developed  and 
training  effectiveness  research  will  be  conducted  using  the  B-52  WST  Forward  Looking  Infrared  (FLIP)  and  Digital  Rada'" 
Landmass  (ORLMS)  systems  and  a  ncnreal-time  Airborne  Electroptical  Sensor  Simulation.  The  laboratory  has  also  developed 
much  more  substantial  research  programs  in  the  Command  and  Control  (C^)  and  the  Logistics  research  areas.  These  research 
programs  are  in  response  to  urgent  requirements  for  improvements  in  tactical  forces  C‘  team  training  and  to  numerous 
Logistics  Needs  (LNs)  from  the  major  conmands.  The  FY  1383  funding  was  suecif'cally  increased  to  add  support  to  these 
critically  needed  traihing,  simulation,  logistics  and  C^  R&D  programs. 
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4.  (U)  FY  1984  Planned  Program:  The  increased  research  efforts  on  simulator  training  effectiveness  will  continue.  The 
initial  phase  of  strategic  mission  simulator  development  will  be  completed.  The  improvement  of  aircrew  training  will 
continue  by  increasing  the  realism  of  simulated  advanced  radar  and  other  sensor  system  displays,  and  derining  the  hardware 
training  effectiveness  reguirements.  The  enhancenent  of  pilots'  capabilities  during  hostile  engagements  will  be  pursued  by 
developing  a  program  for  specialized  training  in  tactical  decision  making.  There  will  be  increased  effort  on  combat  tactics 
system  development  and  visual  scene  studies  to  determine  the  effects  of  high  resolution  areas  of  interest  and  target 
^  insetting  on  aircrew  performance.  Development  win  start  on  a  computerized  aircraft  battle  damage  aid  for  maintenance 
damage  assessors.  New  methods  for  reducing  diagnostic  errors  in  built-in-test  equipment  will  be  tested.  A  single,  weapon 
system  specific,  computerized  data  base  of  logistics  information  designed  for  use  by  designers  and  logistic  managers  will  be 
demonstrated.  Development  will  start  on  a  triservice  computer-based  instruction  system,  and  decision  and  training  guides 
for  commanders  of  systems.  Additional  research  will  start  on  Logistics  Needs  which  could  not  be  addressed  in  prior 
\  years. 

b.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources:  Not  applicable. 
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Project  #06 HT 
Program  Element:  #62205F 
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Title:  Laboratory  Support 
Title:  Training  and  Simulation  Technology 
Budget  Activity:  Technolociy  Base..  #1 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  for  the  operation  of  the  Air  Force  Human  Resources 
Laboratory,  Brooks  Air  Force  Base  TX,  including  pay  and  related  costs  of  civilian  scientists  ano  suppo^-t  personnel,  travel, 
transportion,  rent,  communications,  utilities  costs,  procurement  of  supplies  and  equipment,  and  contractor  support  services 
The  laboratory  performs  research  and  development  in  manpower  and  force  management,  weapon  s^'stenis  logistics,  maintenance 
and  technical  training,  and  air  combat  tactics  and  training  in  support  of  the  immediate  or  potential  needs  of  Air  Force 
operational  systems. 

(U)  RELATED  ACTIVITES:  Supports  and  complements  all  projects  in  this  program  element. 

(U)  WORK  PERFORMED  BY:  The  project  is  managed  by  the  Air  Force  Human  Resources  Laboratory  with  headquarters  at  Brooks  Air 
Force  Base  TX,  and  divisions  at  Williams  Air  I  orce  Base  AZ,  Wright-Patterson  Air  Force  Base  OH  and  Lowry  Air  Force  Base  CO. 

(U)  PROGRAM  ACCOMPLISHMENTS  .AND  FUTURE  PROGRAMS:  Plans  and  accomplishments  are  discussed  in  the  overall  program  element 
submission. 


1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  applicable. 

2.  lU)  FY  1982  Program:  Not  applicable. 

3.  (U)  FY  1983  Planned  Program:  Not  applicable. 

4.  (U)  FY  1984  Planned  Program:  Not  applicable. 

5.  (U)  r i  ogram  to  Completion:  This  is  a  coninuing  program. 

6.  (IJ)  Milestones:  Not  applicable. 

7.  (U)  Resources :  ! 


'  FY  1981 
Actual 

FY  1932 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

RDT&E 

5,524 

5,029 

5,766 

5,895 

Continuing 

Not  Appiicabl 

8.  (U)  Comparison  with  FY  1982  Budget  Data: 

RDT&E 

4,952 

5,341 

5,453 

Continuing 

Not  Appl icabi 

The  increased  costs  for  the  FY  1983  Descriptive  Summary  are  due  to  civilian  pay  raises  and  associated  inflationary 
increases  in  laboratory  support  items. 
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(U)  DETAILED  BACKGROUND  MB  DESCRIPTION:  This  project  provides  for  the  operation  and  maintenance  of  the  Advanced  Simulator 
for  Pilot  Training  (ASPTT]  This  simulator  is  the  main  research  device  for  all  cf  the  engineering  and  training 
effectiveness  research  that  is  conducted  under  the  Air  Ccimbat  Tactics  and  Training  Research  Thrust.  Most  of  the  related 
research  that  is  conducted  under  Project  1123,  Flying  Training  Development,  and  Project  6114,  Simulation  Techniques  for  Air 
Force  Training,  is  conducted  on  the  ASPT.  This  Advanced  Simulator  for  Pilot  Training  is  thus  the  primary  simulation  device 
for  implementing,  demonstrating,  and  testing  any  simulation  hardware  or  training  technology  advances  which  are  developed 
under  Projects  1123  or  611^*.  The  ASPT  is  also  used  for  demonstrating  and  testing  engineering  and  training  simulation 
technology  advances  which  are  developed  under  the  related  ASD  and  triservice  program  elements  listed  under  related 
activities.  For  example,  carrier  landing  studies  have  been  conducted  in  conjunction  with  the  Naval  Training  Equipment 
Center  (NTEC),  PE  63757N,  and  exploratory  miniraster  light  valve  technology  has  been  demonstrated  in  conjunction  with  the 
Army  Program  Manager  for  Training  Devices  (PM  TRADE),  PE  63216A. 

(U)  RELATED  ACTIVITIES:  Covered  under  the  program  element. 

(U)  WORK  PERFORMED  BY:  The  program  is  perrormed  by  the  Air  Force  Human  Resources  Laboratory  through  the  Operations 
Training  Division,  Williams  Air  Force  Base,  AZ.  Major  contractors  are:  Systems  Engineering  Laboratories,  Ft  Launderdale 
FL;  General  Electric,  Daytona  Beach  FL;  Singer.  Binghamton  NY;  Honeywell,  Minneapolis  MN;  and  University  of  Dayton,  Dayton 
Oh. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PRO^yiS:  The  plans  and  accomplishments  are  discussed  in  the  overall  program 
element  with  regard  tu  Projects  1125  and  6114  which  are  supported  by  this  Project. 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Project  1192  provided  for  the  operation  and  maintenance  of  the  ASPT.  This 

project  also  provided  the  ma^n  support  for  converting  the  original  dual  cockpit  T-37  aircraft  (ATC  trainer)  Advanced 
Simulator  for  Undergraduate  Piloi  Training  (ASUPT)  into  the  A-IO  end  F-16  (TAC  aircraft)  Advanced  Simulator  for  Pilot 
Training  (ASPT). 

(U)  FY  1982  Program:  Tlie  operation  and  maintenance  of  the  ASPT  will  continue.  Demonstrations  and  training 
evaluations  will  be  conducted  on  a  single  channel  prototype  dual  light  valve  system  for  optically  inserting  miniraster 
(target)  displays  into  Icwer  resolution  background  scenes.  Demonstration  and  training  effectiveness  evaluations  will  be 
conducted  on  a  dual  mini-cathode- ray-tube  helmet  mounted  display.  The  simulation  support  for  related  research  projects 
will  continue.  This  research  will  include  transfer  of  training  studies  from  the  ASPT  to  Red  Flag  aircraft  sorties  and 
training  effectiveness  studies  for  visual  flight  simulation. 

3.  (U)  FY  1983  Planned  Program:  The  cperation  and  maintenance  of  che  ASPT  will  continue.  The  research  simulation 

support  for  related  research  projects  will  continue,  including  the  Red  Flag  transfer  nf  training  studies  and  visual  flight 

simulation  studies.  Research  studies  will  also  be  conducted  to  evaluate  the  potential  ot  using  a  helmet  mounted  visual 
display  to  adequately  portray  a  high  coin, bat  threat  environment.  Tie  current  ASPT  CRT  displays  and  rented  display  hardware 
items  which  are  deteriorated  and  worn  out  will  be  replaced.  The  initial  operation  and  maintenance  support  of  the  Strategic 
Mission  Simulator  (SMS)  will  begin. 
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Title:  Advanced  Simulator  for  Pilot  Training 
Title:  Training  &  Simulation  Technology 
End get  Activity  Technology  Bass,  #1 


4.  (U)  FY  1984  Planned  Program:  The  operation  and  maintenance  of  the  Advanced  Simulator  for  Pilot  Training  (ASPT) 
and  the  Strategic  Mission  Simulator  (SMS)  will  continue.  The  simulation  «  r'port  for  related  research  projects  will 
continue,  including  transfer  of  training  studies,  visual  and  sensor  syst-  t  requirements  stuoies,  and  strategic  mission 
simulation  studies. 


5.  (U)  Program  to  Cc.npletion:  The  operation  and  maintenance  of  the  ASPT  and  the  SMS  will  continue.  The  research 
simulation  support  vor  related  research  projects  will  continre. 

6.  (U)  Milestones:  Not  applicable. 


FY  1981  FY  1982 

Actual  Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

to 

Completion 

Total 

Estimrited 

Cost 

RDT&E 

4,694  4,697 

6,024 

5,405 

Continuing 

Net  Applicable 

8.  (U) 

Comparison  witi)  FY  1982  Descriptive  Summary: 

ROT&E 

3,700  4,550 

4,907 

The  difference  between  the  current  and  the  FY  198?  descriptive  summary  is  due  to  two  requirements.  First,  it  is 
necessary  to  replace  worn  out  ASPT  visual  display  system  hardware.  The  current  cathode-ray  tube  (CRT)  displays  are  all 
^  beyond  their  life  expectancy  due  to  very  heavy  use  for  TAG  training/research.  These  CRT's  and  related  display  harciv/are 
must  be  replaced  at  considerable  cost  in  order  to  keep  the  ASPT  functioning.  In  FY  1983  the  laboratory  will  also  begin 

active  development  of  an  R&D  Strategic  Mission  Simulator  (SIS,  B-IB)  using  spare  B-52  Weapon  System  Trainer  (WST) 
components  and  a  facility  (building)  which  was  recently  acquired  from  the  Air  Training  Command.  This  R&O  simulator  will 
be  used  to  conduct  research  on  ^light  simulator  training  and  harc^are  “eguirements  for  strategic  missions,  such  as  tho:e 
missions  which  will  be  flown  in  the  B-IB  bomber.  Electronic  warfare  simulation  systems  and  airborne  sensor  simulation 
systems,  such  as  ground  mapping  radars,  forward  looking  infrared  (FLIR)  systems,  and  low  light  level  television  (LLLTV) 
systetns,  will  be  the  primary  simulation  systesns  of  research  interest. 
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Program  Element:  #62302F 

DOD  Mission  Area:  Engineering  Tec 


Title:  Rocket  Propulsion _ _ _ 

Budget  Actlvrty:  Technology  Base.  #1 


(U)  Pi', SOURCES  (PROJECT  LISTING):  ($  in  i 

?roject 

Number  Title 

thousands) 

FY  1931 
Actual 

•^Y  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estlzuite 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

30,791 

34,105 

37,072 

38,264 

Continuing 

N  u  Applies 

06RL 

Laboratory  Operations 

10,610 

11,277* 

12,051 

3058 

Space  Propulsion  Technology 

5,720 

6,841 

8,024 

3059 

Ballistic  Mlsjlle  Propulsion 

4,709 

3  883 

4,789 

3148 

Air  Launched  Missile  Propulsion 

6,935 

6,446 

7,303 

5730 

Multiple  Application  Technology 

2,817 

5,658 

4,895 

6,245 

*  Excludes  1  Oct  81  civilian  pay  raise.  (4*8%) 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  new  concepts  and  techniques  in  rocket 
p'^opulslon  technology  to  Improve  Air  Force  ballistic  mlsalles,  satellite  propulsion,  space  launch  systems,  and  ali' 
lawnrhfd  strate^ir  and  racfrlcal  missiles.  Proven  technology  for  solid  propellant  motors,  liquid  rocket  engines, 
electrical  thruster.i  and  high  payoff  advanced  propulsion  concepts  minimize  the  development  risk  of  advanced  Air 
Force  mlcslle  systems.  This  program  also  provides  the  operational  support  and  management  of  the  Air  Force  Rocket 
Propulsion  Laboratory,  Edwards  Air  Force  Base,  CA. 

BASIS  FOR  )fY  1983  RDT&E  RK(ydRST:  The  FY  1983  program  represents  a  2.82  real  growth  over  FY  1982.  This  growth  is 
reflected  in  Increased  emphasis  on  liquid  engine  development  for  military  space  vehicle  concepts  and  more  energetic 
Ingredients  for  air  laun  hed  propellants  that  provide  greater  mission  applicability.  The  FY  1982-1*'^83  major  technology 
areas  Inclule  propulsion  options  for  advance!  ballistic  missiles  to  improve  payload  capability  (10-15X  throwweight 
Improvement  and  enhanced  missile  penetration  and  survivability  through  flexible  front  end  propulsion;  higher  perform¬ 
ance  satellite  thi.uster  technology  to  reduce  propulsion  system  weight  yielding  a  152  satellite  weight  savings; 
propulsion  options  for  space  systems  deployment  to  accomtaodate  near  tern  payload  growth  capability  as  well  as  low 
Hicoleraton  orbital  transfer  of  large  space  structures;  ana  performance  options  for  air  launched  missiles  which  addrec > 
tlie  Inteiplay  between  Increased  weapons  stand-off  distance.  Improved  kl’l  probabilities,  an»i  lower  aife  cycle  costs. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  Sb'MlURY;  ($  In  thousands): 


FY  1982  KY  1983  FY  1984  Additional 
FY  1981  Estimate  Estimate  Estimate  to  Completion 

30,750  34,800  44,200  Continuing 


Total 

Estimated 

Costs 

n/a 


( U )  OTHER  APPROPRIATION  RKIDS : 
Military  Construction 
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Program  Element;  #b23Q2F  Title;  Rocker.  Propulsion _ _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Ease  #1 

(U)  DaTAIuEc)  BACKGROUND  AND  DESCRIPTION:  New  concepts  and  technologies  in  rocKet  propulsion  are  pursued  to  improve 
ballistic  missiles,  satellite  propulsion  systems,  and  air  launched  strategic  and  tactical  missiles.  This  includes 
efforts  to  develop  higher  peiformance  propellants;  stronger  and  lighter  weight  cases  and  nozzles;  less  erosive  nozzle 
inserts;  advanced  thrust  vector  control  and  Increased  service  life  for  solid  propellant  rockets;  high  performance  and 
long  life  electric  propulsion  systems;  front  end  propulsion  with  increased  payload  capability;  longer  life  liquid 
propellant  satellite  attitude  control  systems;  improved  performance  spare  launch  vehicle  upper  stages.  This  program 
element,  in  addition  to  being  the  primary  technology  base  exploratory  development  effort  in  rocket  propulsion,  provides 
technical  support  to  other  Air  Force  and  DOD  agency  programs  a\id  receives  partial  reimbursement  for  the  services 
provided. 

(U)  RELATED  ACTIVITIES;  Technology  base  activities  are  related  to  National  Aeronautics  and  Space  Administration, 

Navy  and  Army  programs.  Coordination  is  accomplished  through  the  Joint  AnBy-Nav> -’National  Aeronautics  and  Space 
Adinlnlstration-Air  Force  Interagency  Propulsion  Committee,  and  through  working  level  meetings  and  inter-servlce 
committees.  This  program  provides  the  technology  base  for  PE  63302P,  Advanced  Missile  Propulsion,  and  PE  63401F,  Space 
Vehicle  Subsystems. 

(U)  WORK  PERFORMED  BY;  Air  Force  management  of  this  effort  and  a  comprehensive  in-house  program  is  provided  by  the 
Air  Force  Rocket  Propulsion  Laboratory,  Edwards  Air  Force  Base,  CA.  There  are  eleven  active  test  areas  with  35  test 
positions  that  Include:  propellant  formula  Ion  and  small  scale  mixing  capabilities,  and  xea  level  and  simulated 
altitude  test  facilities  to  test  subscale  and  full  scale  components.  The  ten  major  contractors  in  FY  1981  were;  ThioUol 
Chemical  Corporation,  Brigham  City,  UT  and  Huntsville,  AL;  United  Technologies  (Chemical  Systems  Division),  Sunn>vale, 
CA;  Hercules,  Inc.,  Magna,  UT;  Aerojet  Company,  Sacramento,  CA;  Rockwell  International,  Canoga  Paik,  CA;  Atlantic 
Research  Corporation,  Alexandria,  VA;  McDonnell  Douglas  Corporation,  Huntington  Biach;  CA;  TRW,  Inc.,  Redondo  Beach, 

CA;  Fairchild  Industries,  Farmlngdale,  NY;  and  Martin  Marietta  Corporation,  Denver,  CO.  There  are  20  additional 
contractors  with  24Z  of  the  total  contract  value  or  approximately  $4  million. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Propulsion  tethnalogies  which  have  made  possible  the  Hinuteman, 

Mlsslle-X,  Inertial  Upper  Stage,  and  reduced  smoke  Sidewinder  anc*  Maverick  weapons  systems  were  developed  under  this 
program.  A  striking  example  Is  the  accumulation  of  many  sceall  step  improvemeiits  in  hsllistic  missile  propulsion  tech¬ 
nology  beyond  the  Hinuteman  vintage  which  have  led  to  the  MX  ICBM.  This  AFRPL-developcd  technology  pro/ides  HX  more 
than  i?00  pounds  paylo/id  increase  over  HlnutetLan  technology  which  translates  into  a  savings  of  $1?  billion.  This  was 
accomplished  with  an  investment  of  $60  million  over  fiscal  years  1974  to  1982.  Other  demouat rated  technologies  include 
qualification  of  “reduced  sooke**  propellants  providing  a  403;  reduced  visibility  of  missile  exhaust  for  world-wide 
deployokint  In  the  improved  Sidewinder  nlssilc  and  demonstration  of  the  technological  readiness  of  “minimum  smoke“ 
propellant  which  further  reduces  the  exhaust  visibility  to  lOZ.  Significant  exteneions  of  operational  capabilities 
are  real/red  by  the  employment  of  a  boost/lift  trajectory;  the  range  of  the  lifting  trajectory  is  roughly  double  ’he 
range  of  a  secl-bai llstlc  trajectory. 
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Program  Element;  #62302F  Title:  Rocket  Propulsion _ 

DO^  Mission  Area;  Engineering  Technology  (ED)  #523  Budget  Activity:  Technology  Base  #1 

2,  (U>  FY  1982  Program:  In  Space  Propul <?ion  Technology,  Jong  life  ?nisslon  endurance  pulse  plasma  electric  thrust 
technology  will  be  finalized  and  readied  for  an  advanced  development  program.  Long  burn  liquid  rocket  engine  component 
work  will  be  initiated  for  use  in  upper  stages  operating  out  of  the  Space  Shuttle  program.  Ir  Ballistic  Mist  Pro¬ 
pulsion,  material  behavior  understanding  will  be  put  into  deolgn  practices,  particularly  in  the  area  cf  car bon /car bon 
nozzles.  Air  Launched  Missile  Propulsion  efforts  will’ empha£ize  propulsion  energy  manapemenC  options  to  increase 
mlseile  effectiveness.  Efforts  will  again  be  aimed  at  reducing  or  eliminating  those  missile  launch  cues  that  reduce 
missile  effectiveness  and  improving  the  ballistic  tallorability  cf  minimum  smoke  propellants  using  glycidyl  azide 
polymer  (GAP)  as  a  key  propellant  ingredient. 

3.  (U)  FY  1963  Flanned  Program:  In  Space  Propulsion  Technology,  long  life  pulse  plasma  thruster  technology 
will  transition  to  an  advanced  development  program.  Liquid  rocket  engine  component  technology  for  long  duration  space 
orbit  transfer  propulsion  systems  will  continue.  In  Ballistic  Missile  Propulsion,  carbon/carben  exit  cones  will  be 
developed  with  survivability  equal  to  the  carbon/carbon  nozzles.  Work  on  propulsion  components  for  au  anced  payload 
delivery  systems  will  begin.  Mlnlraur  signature  propellant  development  will  continue  in  the  Air  Launched  Missile 
Propulsion  effort.  The  feasibility  of  composite  motor  cases  as  used  in  other  applications  will  be  demonstrated  for 
air  launched  missiles.  Booster  Improvements  for  ducted  rockets  will  continue  as  well  as  a  demonstration  of  Improved 
ducted  rocket  fuels. 

A.  (U)  FY  19?A  Planned  Program:  In  Space  Propulsion,  the  feasibility  of  propulsion  systems  for  reusable 
satellites  will  be  demonstrated.  Long  term  space  and  ground  cryogenic  propellant  storage  procedures  will  be  developed. 
In  Ballistic  Missile  Propulsion  ,  procedures  to  salvage  and  reuse  composite  motor  cases  will  be  demonstrated  and  nuclear 
radiation  effects  on  reentry  vehicle  propulsion  will  be  determined.  In  Air  Launched  Missile  Propulsion,  a  minimum 
smoke  propellant  will  be  developed  and  demonstrated  in  a  pulse  motor  configuration.  Metalized  prop;:llant  technology 
will  be  expanded  to  cover  a  wider  range  of  burn  rates  for  greater  mission  application. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones;  Not  applicable. 

7.  (U)  Resources ;  Not  applicable. 

8.  (U)  Comparison  with  FY  !982  Descriptive  Summary:  Not  applicable. 
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Project:  >?06RL  Title:  Laboratory  Operations _ 

Program  Element:  #62302?  Title:  Rocket  Propulsion _ 

DOD  Mission  Area,  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  funds  for  the  support  activities  required  to  conduct 
exploratory  and  advanced  development  programs  and  to  operate  the  Air  Force  Rocket  Propulsion  Laboratory,  Edwards 
Air  Force  Base,  CA.  This  Is  one  of  five  projects  which  make  up  the  exploratory  development  program  for  Rocket 
Propulsion,  The  project  provides  technical  support  to  the  Space  and  Aeronautical  Systems  Divisions  of  the  Air  Force 
Systems  Command.  The  project  provides  an  In-house  program  covering  the  following  areas:  propulsion  phenomenology 
investigations,  new  concepts  feasibility,  applications  evaluations,  and  systems  support.  It  provides  for  the  pay 
and  related  costs  of  civilian  scientists,  engineers  and  supporting  personnel,  travel,  transportation,  rent, 
communications  and  utilities  costs,  procurement  of  supplies  and  equipment,  and  contractor  support  services. 

(U)  RELATED  ACTIVITIES:  This  project  supports  ail  of  the  technical  projects  under  this  program  element  as  well  as 
all  other  projects  and  programs  managed  by  the  Air  Force  Rocket  Propulsion  Laboratory.  Projects  under  PE  61102F, 
Defense  Research  Sciences,  PE  63302F,  Advanced  Hlsslle  Propulsion,  other  advanced  development  program  elements,  and 
major  system  support  reimburse  this  project  for  all  direct  costs. 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  Air  Force  Base,  CA  is  responsible  for 
management  of  this  project. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS:  Plans  and  accomplishments  are  discussed  in  the  descriptive 
summary  for  the  overall  program  element  and  individual  projects. 

1.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

2.  (U)  Resources :  ($  in  thousands): 


FY  1981 
Actual 


FY  1982  FY  1983 

Estimate  Estimate 


Total 

FY  1984  Additional  Estimated 

Estimate  to  Completion  Costs 


10,6’0  11,277  12,061 


12,301  Continuing  Not  Applicable 


3,  (U)  Comparison  with  FY  1982  Destriptlve  v-ummary:  ($  in  thousands) 

9,960  10,821  11,096  Continuing  Not  Applicable 

Changes  reflected  are  prlinarlly  due  to  the  civilian  pay  ralseso 
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Project:  ^/?058  Title:  Space  Propulsion  Technology 

Program  Element:  #62302F  Title:  Rocket  Propulsion 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  develops  rocket  propulsion  technology  for  application  to 
future  military  satellites  and  space  launch  and  orbital  transfer  vehicles.  Existing  propulsion  systems  are  being 
improved  by  extending  life,  increasing  performance  and  by  developing  eatelllte  control  and  repositioning  capabilities. 
New  propulsion  system  concepts  are  evaluated.  Related  rocket  plume  data  for  the  development  of  sensors  to  defect  and 
track  enemy  missiles  and  satellites  is  being  developed.  Plume  contamination  models  are  developed  to  control  spacecraft 
contamination. 

(U)  RELATED  ACTIVITIES:  Activities  in  this  project  are  closely  coordinated  with  NASA  and  Navy  programs  through  the 
Joint  Army-Navy-National  Aeronautics  and  Space  Admlnlstratlon-Alr  Force  Interagency  Propulsion  Committee,  and  through 
working  level  meetings  and  inter-service  committees.  This  program  provides  the  technology  base  for  PE  63302F, 

Advanced  Missile  Propulsion,  and  PE  63401F,  Space  Vehicle  Subsystems. 

(U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  effort  and  a  comprehensive  in-house  program  is  provided  by  the 
Air  Force  Rocket  Propulsion  Laboratory,  Edwards  Air  Force  Base,  CA.  The  major  contrators  in  FY  1981  were:  Thiokol 
Chemical  Corporation,  Brigham  City,  UT  and  Elkton,  MD;  United  Technologies  (C’lemlcal  Systems  Division),  Sunnyvale,  CA; 
Aerojet  Company,  Sacramento,  CA;  Rockwell  International,  Canoga  Park,  CA;  Bell  Aerospace  Company,  Buffalo,  NY;  Martin 
Marietta,  Orlando,  FL;  Accurex  Corporation,  Mountain  View,  CA;  TRW,  Inc.,  Redondo  Beach,  CA;  Fairchild  Industries, 
Farmingdale,  NY;  Grumman  Aerospace  Corporation,  Bethpage,  NY;  and  Calspan  Corpora^ion,  Buffalo,  NY.  There  is  a  total 
of  37  contracts  all  performed  by  these  contractors. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1981  and  Prior  Accomplishments:  The  high  performance  space  motor  propellant  was  developed  and 
transitioned  to  an  advanced  development  demonstration  in  a  small  inertial  upper  stage  motor  size.  Successful 
development  of  bipropellant  thruster/redundnnt  seat  valve  demonstrated  long  thruster  life  and  durability  for  a 
20-40%  propulsion  system  weight  savings  and  up  to  10  years  reliable  operation  in  space.  Techniques  for  identifying 
thruster  failure  modes  were  used  to  assess  failure  modes  in  the  Defense  Systems  Communications  Satellite  system 
thruster  and  to  determine  life  limit  of  the  thruster  to  prevent  loss  of  the  satellite.  Monopropellant  thruster 
technology  has  achieved  demonstrated  a  million  pulse  life  goal  without  degraded  performance;  this  is  a  100%  improvement 
over  previous  state-of-the-art  and  equates  to  10  years  of  on-orbit  life. 

2*  (U)  FY  1982  Program:  Finalize  Icng  life  mission  endurance  pulse  plasma  electric  thruster  technology 

and  prepare  for  transition  to  advanced  development  demonstration.  Continue  the  development  of  high  performance  extended 
life  mono  and  bipropellant  satellite  propulsion  system  thrusters  in  the  0.1  to  5.0  lb.  range.  Initiate  component 
development  for  long-burn  liquid  rocket  engines  for  upper  stages  for  Space  Shuttle  use.  Complete  gas  deployed  skirt  and 
extendible  exit  cone  efforts  to  provide  high  performance  options  for  space  launch  motors. 
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Project;  #3058 

Program  Element:  #62302F 

DOU  Mission  Area;  Engineering  Technolog 


Title:  Space  Propulsion  Technolog 

Title:  Rocket  Propulsion _ 

Budget  Xctlvity:  Technology  E 


3.  (U)  FY  1983  Planned  Program;  Transition  the  long  life  pulse  plasma  electric  thruster  to  advanced  development. 
Continue  liquid  rocket  engine  component  technology  development  for  long  duration  space  orbit  transfer  propulsion  systems 
operating  from  the  shuttle.  Initiate  high  performance  liquid  engine  component  development  to  support  advanced 
military  space  vehicle  concepts.  Com^'lete  development  of  high  performance  satellite  propulsion  bipropellant  thrusters. 


4.  (U)  FY  1984  Planned  Program:  Initiate  the  development  of  reinforced  elastomeric  bladders  for  satellite 

system  propellant  expulsion.  Demonstrate  the  feasibility  of  propulsion  systems  for  reusable  satellite. 

Transition  electrical/thermrl  augmented  hydrazine  thruster  to  an  advanced  development.  Initiate  integrated  systems 
demonstration  of  the  long  burn  propulsion  system  developed  in  FY  83.  Develop  a  long  term  space  and  ground  cryogenic 
propellant  storage  for  future  space  systems  or  upper  stages. 


5.  (U)  Program  to  Completion;  This  Js  a  continuing  program. 

.  (U)  Milestones;  Not  applicable. 

7.  (U)  Resources;  ($  in  thousands). 

FY  1981  FY  1982 
Actual  Estimate 

5,720  6,841  8,024  8,480  Continuing  Not  At-pllcable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  ($  in  thousands) 

6,000  7,000  10,500 

Eliminated  hardware  technology  development  for  a  growth  option  of  the  first  stage  propulsion  for  the 
space  defense  booster. 


Total 

FY  1983  FY  1984  Additional  Estimated 

Estimate  Estimate  to  Completion  Costs 
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Project:  ii^3148  Title:  Air  Launched  Missile  Propulsion 

Program  Element:  #62302F  Title:  Rocket  Propulsion _ 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  Inproveraents  in  rocket  propulsion  technology  for 
future  air-launched  weapons.  Strategic  air-launched  missile  performance  improvements  are  being  pursued  through 
high  energy  propellants,  energy  management,  and  improved  thrust  vector  control.  Improved  aircraft  survivability 
and  a  greater  missile  effectiveness  will  be  provided  by  eliminating  missile  launch  cues  caused  by  the  propulsion 
system.  Tactical  rockets  with  Improved  standoff  range,  better  accuracy.  Improved  service  life  and  lower  cost  are 
\  being  developed. 

(U)  RELATED  ACTIVITIES:  Army  and  Na^y  program;  on  improved  solid  propellants  and  Improved  components  are  well 
coordinated  through  the  Joint  Army-Navy-Nationf 1  Aeronautics  and  Space  Administration-Air  Force  Interagency 
Propulsion  Committee.  The  Air  Force  Armament  Jlvision  has  related  efforts  in  the  armament  propulsion  area.  This 
^  project  will  provide  a  technology  base  for  PE  63302F,  Advanced  Missile  Propulsion. 

(U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  project  is  provided  by  the  Air  Force  Rocket  Propulsion 
Laboratory,  Edwards  Air  Force  Base,  CA.  The  contractors  in  FY  1981  were:  Thlokol  Chemical  Corporation, 

Huntsville,  AL  and  Brigham  City,  UT;  Hercules,  Inc.,  Cumberland,  MD;  Atlantic  Research  Co.,  Alexandria,  VA; 

Rockwell  International,  Canoga  Park,  CA;  McDonnell  Douglas,  St.  Louis,  MO;  Lockheed,  Palo  Alto,  CA;  Martin  Marietta, 
Orlando,  FL;  Chandler  Evans,  West  Hartford,  CT;  United  Technologies/Chemical  Systems  Division,  Sunnyvale,  CA; 

Stanford  Research  Institute;  Palo  Alto,  CA;  and  Aerojet  Company,  Sacramento,  CA.  Thera  is  a  total  of  56  contracts, 
all  performed  by  these  contractors. 

(LI)  PROGK/Jl  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  first  motor  case  made  of  kevlar  was  fabricated  and  successfully 
tested  for  the  thermal  and  mechanical  load  environment  typical  of  the  air-launched  mlssslle.  High  performance  MX 
generation  ICBM  propellants  were  adapted  for  use  in  air-launched  missiles.  A  low  cost  booster  for  the  Air  Force  Wright 

f  Aeronautical  Laboratories,  Flight  Dynamics  Laboratory  miniature  Remotely  Piloted  Vehicle  was  demonstrated  through 
flight  tests.  Minimum  smoke  propellants  were  demonstrated  In  motor  firings  after  being  subjected  to  the  temperature 
extremes  of  the  air-launched  missile  environment. 

2.  (U)  FY  1982  Program:  Improve  propellants  to  dv.crease  missile  time  to  target  and  to  reduce  infra-red,  (IR) 
'.Itra  violet  (UV),  and  visible  signatures.  Improve  energy  management  to  increase  the  missile  launch  acceptability 
region  allowing  the  pilot  a  greater  area  from  which  to  fire.  Complete  demonstration  of  composite  case  fabrication  for 
air  launch  missiles.'  Investigate  aging  characteristics  of  ramjet  insulation  ^.nd  booster  propellant  bending. 
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Project:  ^31^8  Title:  Air  Launched  Missile  Propulsion 

Program  Element;  #62332F  Title:  Rocket  Propulsion _ 

DOD  Mission  Area:  Englaaering  Technology  (ED)«  i!>523  Budget  Activity:  Technology  Base  #1 

3.  (U)  FY  1983  Planned  Program:  Continue  development  of  minimum  signature  propellant  with  a  wider  burn  rate 
range  and  energy  flexibility.  Demonstrate  the  feasibility  of  composite  rocket  motor  cases  for  air-launch  missiles. 
Composite  cases  as  they  curn’.ntly  exist  for  other  applications  would  not  withstand  the  rigors  of  handling  and  high 
moisture  exposure  typical  of  the  air-launched  missile  environment.  Continue  booster  Improvements  for  ducted  rockets 
and  demonstrate  improved  ducCen  rocket  fuels.  Develop  more  energetic  ingredients  for  future  higher  performance 
propellants. 

4.  (U)  FY  1984  Planned  Program:  Continue  ainimum  smoke  ucopellant  development  and  demonstrate  minimum  smoke 
propellant  in  a  pulse  motor  configuration,  complete  ducted  rocket  fuel  development.  Complete  pulse  motor  alternative 
component  concept  development.  Complete  low  burn  rate  metalized  propullartt  and  initiate  demonstration  of  high  burn 
rate,  longer  life  metalized  propellant.  Demonstrate  Improved  ramjet  insulation  motor. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 


Milestones:  Not  applicable. 
7.  (U)  Resources :  ($  in  thousands). 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
tc  Completion 

Total 

Estimated 

Costs 

6,935 

6,446 

7,303 

6,959 

Continuing 

Not  Applicable 

(U)  Comparison  with  FY  1932  Descriptive  Summary 

:  ($  in  thousands) 

7,  ICO 

8,000 

11,000 

Continuing 

Not  Applicable 

Decreased  level  of  effort  on  liquid  propulsion  technology  for  air  launched  missiles. 
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FY  83  RDT&E  DESCRIPTIVE  SUMM/.RY 


Program  Eleme;nt:  ^6260lF 

DOU  Mission  Area:  Electronic  &  Physical  Scle-Aoes  (ED),  #!>21 


Title:  Advanced  Weapons 

Budget  Activity:  Technology  Base  #1 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  198 A 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimat>'2 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

35,193 

39,208 

AA,A71 

AA,691 

Continuing 

Not  Applicable 

06vvL 

Laboratory  Operations 

12,590 

13,300* 

15,099 

15,333 

1900 

Environmental  Quality  Technology 

i,A10 

1,700 

1,700 

1,760 

2007 

Nuclear  Safety 

511 

600 

700 

028 

2218 

Laser  Survivability/ Vulnerability 

Technology 

507 

500 

600 

8C0 

2UA 

Integrated  Computational  Center 

670 

600 

500 

0 

2673 

Civil  Engineering  Technology 

300 

500 

1,600 

700 

3326 

Laser  Applications 

11,817 

12,708 

13,672 

13,700 

S797 

Advanced  Weapons  Concepts 

2,7A9 

3,770 

A, 600 

5,300 

8809 

Nuclear  Vulnerability  &  Hardening 

Technology 

A, 639 

5,530 

6,000 

6,270 

*Excludes  1  Oct  81  Civilian  Pay  Raise  (A, 8%) 


(M)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  deve(op8  the  technology  base  for  advanced  weapons  and 
their  adaption  to  Air  Force  systems.  Studies  and  experiments  are  conducted  in  laser  applications,  survivability/ vulner¬ 
ability,  advanced  weapon  concepts,  nuclear  weapon  environment,  civil  engineering  technology,  and  environmental  quality. 
Operation  and  maintenance  of  the  Air  Force  Weapons  Laboratory  at  Kirtland  Air  Force  Base,  NM,  are  also  included. 


BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  program  represents  6.0Z  real  growth  over  FY  1982.  This  growth  is 
reflected  in  Increased  emphasis  on  advanced  particle  beam  weapon  concepts,  advanced  laser  technology,  and  civil 
engineering  technology  for  airbase  survivability.  Continue  critical  experiments  on  the  ladlal  line  electron 
accelerator,  RADLAC  II,  and  other  particle  accelerators  to  demonstrate  atmospheric  propagation  andQ  J of  one  or 

two  high  current  pulses  of  high  energy  electrons.  These  experiments  are  key  milestones  in  the  Department  of  Defense 
program  to  determine  feasibility  of  advanced  particle  beam  weapons.  Continue,  assessment  of  hostile  nuclear  weapons 
environments  and  their  effects  on  systems.  Continue  development  of  chemical  laser  and  critica)  beam  control  concepts. 
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Program  Element:  #62601?  Title:  Advanced  Weapons 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ED)^  #521  Budget  Activity:  Technology  base  #1 

(U)  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMARY  ($  In  f.liousands) : 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estlriatc 

Additional 
to  Ccmpletlon 

T^tal 

Estimated 

Costs 

P.DT&E 

37,410 

42,363 

48,755 

Continuing 

Not  Applicable 

Military  Constriction 

(U)  OTHER  APPROPRIATION  FUNDS  ($ 

In  thousands): 

6,800 

Military  Construction  6,800 
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Program  Element:  #62601F  Title:  Advanced  Weapons 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ED),  ^52?.  Budget  Activit>:  Technology  Base  PI 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  the  Air  Force  with  a  sound  technology  base  for  the  development  of 
advanced  weapons  and  their  adaption  to  systems.  Investigations  and  experiments  are  conducted  in  laser  weapon  tech¬ 
nology,  survivability/vulrierabllity  of  Air  Force  systems  to  high  energy  laser  and  nuclear  weapon  threats,  noncortven- 
tional  weapon  concepts,  nuclear  weapon  effects,  civil  engineering  technology  and  environmental  quality  technology. 
Includes  operation  and  maintenance  of  the  Air  Force  Weapons  Laboratory.  The  technology  developed  helps  prevent  tech¬ 
nological  surprise  by  other  nations.  Also  provides  technical  support  to  ether  Air  Force  and  Department  of  Defense 
agency  programs  and  receives  partial  reimbursement  for  services  provided.  Basic  research  accomplished  by  the  laboratory 
Is  fully  reimbursed  by  Program  Element  61102F,  Defense  Research  Sciences.  The  distribution  of  project  funds  reflects 
the  best  estimate  anticipating  reimbursements,  but  may  require  adjustment  to  the  degree  that  reimbursements  are 
actually  earned. 

(U)  RELATED  ACTIVITIES:  Nuclear  weapons  effects  are  closely  coordinated  with  programs  funded  by  the  Defense  Nuclear 
Agency  Program  Element  62715H  and  the  Defense  Advanced  Research  Projects  Agency  Program  Element  62301E.  Technology 
developed  through  these  programs  directly  supports  Increased  nuclear  survivability  efforts  for  Mlnuteman  Mitrsile 
Program  Element  li213F,  Advanced  Ballistic  Reentry  Systems  Program  Element  63311F,  and  Air  Force  Systems  Survivability 
(Nuclear  Effects)  Program  Element  6A711F.  Exploratory  laser  development  supports  the  Air  Force  Advanced  Radiation 
Technology  Program  Element  63605F.  Civil  and  environmental  engineering  technology  efforts  directly  support  the  Civil 
and  Environment  Engineering  Technology  Advanced  Development  Program  Element  63723F. 

(U)  WORK  PERFCRflED  3Y:  The  Air  Force  Weapons  Laboratory  at  Klrtland  Air  Force  Base,  NM,  manages  the  majority  of  the 
work  performed  under  this  Program  Element.  The  Engineering  and  Services  Laboratory  at  Tyndall  Air  Force  Base,  FL, 
manages  Project.  1900,  Environmental  Quality  Technology,  and  Project  2673,  Civil  Engineering  Technology.  Air  Force 
Weapons  Laborntoiy  facilities  Involved  in  the  work  include  the  Impact  Facility,  Sandia  Optical  Range,  the  Laser  Labor¬ 
atory,  the  SHIVA  Electromagnetic  Implosion  X-Ray  Source,  the  Dipole  and  TRESTLE  electromagnetic  pulse  simulators  and 
the  Civil  Engineering  Research  Facilityr  Engineering  and  Services  Laboratory  facilities  include  the  Environmental 
Chemistry  Research  Laboratory.  A  total  of  50  contracts  and  37  contractors  were  involves  in  this  program  element  in 
FY  81.  The  ten  contractors  that  received  the  greatest  amount  of  FY  81  funds  from  this  program  element  were:  Bell- 
Aerospace,  Buffalo,  NY;  TRW,  Redondo  Beach,  CA;  Dynalectron,  Albuquerque,  NM;  R&D  Associates,  Marina  Del  Rey,  CA; 

Systeiui.  Development  Corp,  Santa  Monica,  CA;  Maxwell  Labs,  San  Diego,  CA;  University  of  New  Mexico,  Albuquerque,  NM; 
(Ji’iistron  Corp,  La  Jolla,  CA;  Boeing  Aerospace,  Seattle,  WA;  and  Rockwell  International,  Canoga  Park,  CA. 

^  ^  PK0GR.\M  ACCOMPLI SHMEOTS  AND  FUTURE  PROGRAMS : 

1.  (,U)  FY  1981  and  Prior  Accomplishments:  The  Air  Force  Weapons  Laboratory  has  conducted  an  extensive  series 
of  programs  to  assess  and  minimize  the  effects  of  nuclear  weapons  on  key  United  States  strategic,  tactical,  and  command, 
control,  and  comaninlcation  systems.  Emphasis  has  been  placed  on  better  definition  of  nuclear  weapon  attack  'jnviron- 
ments;  development  of  simulation  concepts  and  technqlues,  specific  system  assessments,  and  development  of  impr'>ved 
technology  for  increased  nuclear  survivability.  Several  high  energy  laser  concepts  developed  under  this  program 
have  been  transitioned  into  advanced  development.  An  active  program  to  explore  new  weapons  applications  has  included 
studies  Ttid  experiments  in  charged  and  neutral  particle  beams  and  high  power  electromagnetic  waves.  The  environmental 
quality  efforts  at  the  Engineering  and  Services  Laboratory  have  led  to  analytical  models  to  characterize  and  minimize 
environmental  Impact  of  Air  lorco  operations. 


Program  Element:  #62601F  Title:  Advanced  Weapons 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ED),  #521  Budget  Activity:  Technology  Base  #1 

2.  FY  1982  Program:  Results  of  nuclear  weapons  effects  research  must  be  transitioned  into  aerospace  system 

development,  acquisition,  and  operation.  To  satisfy  this  requirement,  several  efforts  in  this  program  element  are 
continuing  level  of  effort  programs:  systems  support,  which  includes  assessing  nuclear  survivability  and  associated 
hardening  costs  for  new  systemo  (such  as  the  Mediura  Range  Ballistic  Missile,  Advanced  Maneuverable  Reentry  Vehicle 
and  the  Space-Based  Surveillance  System)  radiation  hardened  electronics;  materials  evaluation  and  nuclear  environment 
definition;  and  simulator  development,  with  emphasis  ou  the  electromagnetic  implosion  concept  (S;iIVA).  Electromagnetic 
pulse  technology  issues  will  be  addressed  by  a  review  of  experlmc:ntal  electron  discharge  data  and  additional  interaction 
studies*  Efforts  in  the  High  Energy  Physics  Technology  Program  will  continue  to  support  the  Undersecretary  of  Defense 
for  Research  and  Engineering  particle  beam  program  with  studies  in  beam  sensing,  pointing  and  tracking,  target  sig¬ 
nature,  lethality,  power  supply  development,  and  electron  beam  accelerator  development  and  experiments  with  the  radial 
line  accelerator  RADLAC  II.  Laser  technology  development  efforts  will  continue  to  emphasl2e[_  1 later 

devices  and  beam  control  concepts;  particular  emphasis  will  be  placed  on  the  oxygen-iodine  chemical  laser.  The  study 

of  repetitively  pulsed  laser  effects [_  Jwlll  continue.  Investigation 

of  advanced  adaptive  optics  concepts  and  their  applications  will  also  continue.  The  Civil  Engineering  Technology 
project  will  develop  rapid  concrete  cutting  methods  for  incorporation  into  the  advanced  technology  and  engineering 
development  programs  for  rapid  runway  repair  (RRR)  and  initiate  a  survlvable  airbase  structures  effort.  The  Environ¬ 
mental  Quality  project  will  analyze  the  consequences  of  Air  Force  Jet  engines  burning  alternate  fuels. 

3.  FY  1983  Planned  Program:  Advanced  weapons  programs  Include  experiments  on  the  second  generation  radial 

line  electron  accelerator  RADLAC  II  (25  million  electron  volts,  100,000  amperes),  the  development  of  a  laboratory 
oxygen  iodine  chemical  laser  device  at  thef”  }  the  SHIVA  II  electromagnetic  implosion  nuclear  weapon 

x-ray  simulator,  and  nuclear  weapon  safety  assespments.  These  programs  provide  the  Air  Force's  only  long  range  tech¬ 
nology  base  enhancements  for  the  nuclear  and  non-con''entional  weapons  development  essential  to  continued  technological 
superiority.  Continued  efforts  Include  refinement  of  understanding  of  the  hostile  nuclear  weapons  environment  and  its 
effect  on  United  States  systems,  specifically  the  Advanced  Intercontinental  Ballistic  Missile  System  and  other  ^vanced 
systems.  High  Energy  Laser  technology  development  will  continue  to  emphasize  advanced  cherical  laser  concepts, 

^with  the  goal  of  transitioning  to  advanced  development.  This  work  will  be  paralleled  by 
development  of  critical  beam  control  components  and  adaptive  optics  demonstrations  involving  advanced  tracking  and 
non-llnear  concepts.  An  airbase  survivability  effort  will  develop  airblast,  gioundshock  and  fragment  environments 
for  MK  82  and  84  weapons.  This  data  will  be  used  to  assess  structural  response  of  buried  and  above  ground  structures. 
Also  investigated  will  be  rapid  concrete  cutting  methods  for  ranid  runway  repair.  Environmental  quality  efforts  will 
develop  methods  for  smoke  reduction  of  engine  test  cells,  evaluate  effects  of  Air  Force  ilternate  Jet  fuels  on  the 
environment,  and  assess  and  minimize  environmental  Impact  of  Air  Force  unique  operation  on  surrounding  air,  water  and 
land  resources.  A  new  effort  will  be  technology  development  of  space  nuclear  power  centered  on  reactor  concepts, 
component  strvsctures  and  safety  analysis.  Nuclear  safety  analyses  of  the  cruise  missile  Airborne  Launch  Control  System, 
the  FB-lllD  Aircraft,  and  the  B-IB  Initial  Study  will  be  completed  and  the  results  transitioned  to  the  field, 

4.  FY  1984  Planned  Program:  The  efforts  in  nuclear  weapons  effects  will  continue  to  emphasize  the  conversion 

of  available  effects  data  into  design  criteria  which  will  increfc:»e  survivability  of  United  States  systems.  Efforts  to 
uiiderstand  the  Life  cycle  implicrtlons  and  develop  criteria,  techniques,  and  procedures  which  will  maintain  the  hard¬ 
ness  throughout  the  life  of  the  system  will  also  be  pursued.  Refinement  of  the  nviclear  environment  and  exploration  of 
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Program  Element:  ^62601F  Title:  Advanced  Weapons 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ED).  #521  Budget"  Activity^  Te^nology  Base  #1 

the  interaction  of  nuclear  effects  to  understand  tb=?  impact  on  Uu/ ted  States  systems  will  be  continued.  Air  Force 
support  of  the  Department  of  Defense  particle  beam  weapon  feasibility  study  will  continue  with  electron  beam  propagation 
studies  using  RADLAC  II.  Neutral/charged  particle  beam  studies  for  endo  and  exoatmospheric  applications  will  continue. 
High  Energy  Laser  efforts  will  be  directed  to  development  and  s^ale-up  of  promising f  ^candidates 

?nd  the  development  of  optical  systems 


Environmental  quality  efforts  will  continue  on  effects  of  alternate  jet  fuels,  smoke  reduction,  and  air  and  water 
quality  assessment  models.  Civil  engineering  efforts  will  use  Information  gained  from  prior  years  on  explosive  effects 
to  develop  scaling  laws  so  that  full  scale  testing  is  not  required  to  validate  new  storage  concepts  and  spacing 
deslcions.  This  effort  will  directly  affect  current  airbase  survivability  Interests  of  locating  munitions  next  to 
aircraft  shelters.  The  thermochemisty  of  asphalt  airfield  pavement  recycling  will  be  addressed  in  order  to  help  lower 
the  yearly  pavement  maintenance  costs  of  $200  million.  The  space  nuclear  power  effort  started  in  FY  83  vjill  continue. 

5.  (U)  Program  to  Completion;  This  is  a  continuing  program. 

6.  (II)  Milestones;  Not  Applicable. 


7.  (U)  Resources;  Not  Applicable. 

(U)  Comparison  with  FY  1982  Descriptive  Summary;  Now  Applicable. 
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Project;  <^06WL  Title:  Air  Force  Weapons  Lftboritory  Operations 

Program  Element:  I62601F  Title;  Advanced  Weapons 

DOD  Mission  Area:  Electronic  &  Physical  Sciencei  (ED),  #521  Budget  Activity:  Technology  Base  #1 

detailed  background  amp  DESCRIPTION:  This  project  provides  for  the  support  activities  required  to  operate  the 
Air  Force  Weapons  Laboratory,  Kirtland  Air  Force  Base  N^!.  The  Air  '^oice  Weapons  Laboratory  is  responsible  for 
exploratory^  advanced,  and  engineering  development  programs  associated  with  nuclear  and  other  nonconvent lonal 
advanced  weapons,  including  studies  of  effective  delivery  techniques  and  hazards  of  these  weapons.  The  Laboratory 
provides  technical  support  to  current  and  future  systems  programs  and  undertakes  operational  support  projects  in 
its  mission  arenas.  This  project  p'  vides  fot  the  pay  and  related  costs  of  civilian  scientists,  engineers,  and 
supporting  personnel;  travel  and  other  transportation;  »"ent,  communications  and  utilities  costs;  prccureraent  of 
supplies  and  equipment;  and  contractor  support  services. 

(U)  RELATED  ACTIVITIES:  This  project  supports  and  complements  all  of  the  technical  projects  under  this  program 
element  as  well  as  other  projects  and  programs  managed  by  Air  Force  Weapons  Laboratory,  such  as:  Advanced  Radiation 
Technology  Program  Element  63605F;  System  Survivability  (Wticlear  Effects)  Piogram  Element  64711F;  Nuclear  Effects 
Simulation  Test  Facilities  Program  Element  64747F,  Project  1209;  Ordnance  Development  Program  Element  64222F, 

Project  5708;  Air  Force  projects  under  the  Defense  Nuclear  Agency's  Nuclear  Weapons  Effects  Prug-am  Element  62715H; 
Defense  Advanced  Research  Projects  Agency  Strategic  Technology  Program  Element  62301E;  and  related  nuclear  hardness 
tearing  and  survivability  developments. 

(U)  WORK  PFRFQRKED  BY:  The  Air  Force  Weapons  Laboratory,  K<rtland  Air  Force  Base  NM,  is  the  organization  responsible 
for  management  ol  this  project. 


( I' )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PPOGRAMS: 

1.  (U)  Accomplishments  and  Future  Programs:  Accomplishments  and  future  programs  for  this  support  project  are 

covered  In  the  Descriptive  Summary  for  the  overall  program  element. 

to  Completion:  This  is  a  continuing  progtrm. 

3.  (U)  Milestones:  Not  Applicable. 

4  .  ( IJ )  Resources  ($  In  thousands); 

KY  1981  FY  1982  Tf  1983  FY  1984 

Actual  Estimate  Estimate  Eatiaatc 

KDTaE  12,590  13,300  15,C99  15,333 


Additional 
to  Completion 

Continuing 


Total 
Estimated 
Costs _ 

Not  Applicable 


5.  (U)  Comparison  with  KY  1982  Descriptive  Suiwnary  ($  in  thousands): 

KDT&E  12,310  13,333  13,S82  Continuing  Not  Applicable 

Change  in  FY  83  reflects  the  additive  cost  cf  the  transfer  of  the  RAD  Fabrication  Shops  from  1550  ATTW  (MAC)  to 
the  AKWL  and  the  Oct  81  civilian  pay  raise. 
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Project:  #3326  Title:  Laser  Applications 

Piogram  Element:  #62601F  Title:  Advanced  Weapons 

COD  Mission  Area:  Electronic  &  Physical  Sciences  (EP),  #62.  Budget  Activity:  Technology  Hase,  #1 

DETAIi  ED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  exploratory  development  to  establish  the  technical 
feasibility  and  operational  practicability  of  ’  sers  as  weapons  to  fulfill  specific  Air  Force  mission  requirements. 
Included  in  the  scope  of  this  project  are  the  -.udy  of  advanced  laser  device  concepts  ^  the 

investigation  of  aerodynamic  effects  on  airborne  laser  propagation,  including  flow  control  techniques  to  reduce  aero- 
optical  Irteractlon;  the  analvsis  and  investigation  of  advanced  beam  control  concepts,  including  adaptive  optics  con¬ 
cepts  and  advanced  resonator  des5.gns;  diagnostic  evaluation,  modeling,  and  kinetics  study  for  the  hydrogen  fluoride/ 
deuterium  fluoride  chemical  laser;  the  development  of  repetltivcly-puJsed  deuterium  fluoride  chemical  laser  technology; 
'naterlal,  component,  and  fabrication  technology  development  for  high  energy  laser  optical  components;  the  investigation 
of  high  energy  laser  effects;  and  studies  and  analysis  of  potential  applications  of  high  energy  laser  systems. 

(U)  RELATED  ACTIVITIES:  This  project  is  part  of  a  Department  of  Defense  program  which  is  coordinated  by  the  Under¬ 
secretary  of  Defense  for  Research  and  Engineering,  Research  and  Advanced  Technology,  and  which  includes  work  in  Defense 
Advanced  Research  Projects  Agency  Program  Elements  62301E,  Strategic  Technology,  and  62711E,  Experimental  Evaluation 
''f  Major  Innovative  Technology;  Army  Program  Element  6230/A,  Laser  Weapon  Technology;  Navy  Programs  Elsroents  62'^35N, 

High  Erergy  Laser  Technology,  and  62768N,  Directed  Energy  Technology;  and  Air  Force  Program  Element  C.ibOSF,  Advanced 
Radiation  Technology.  Coordination  with  Department  of  Energy  programs  is  effected  by  attendance  at  the  Department  of 
Energy  technical  program  reviewn,  exchange  of  technical  publications,  and  cooperative  efforts  at  the  v^orking  level. 

(U)  WORK  REFORMED  BY:  This  project  is  managed  by  the  Advanced  Radiation  Technology  Office  of  the  Air  Force  Weapons 
Laboratory,  Kirtland  Air  Force  Base,  NM.  A  considerable  portion  of  the  work  is  accomplished  with  -jartlcipation  by 
the  Air  Force  Materials  Laboratory,  Air  Force  Office  of  Scientific  Research,  Air  Force  Space  Division,  National  Bureau 
of  Standards,  Naval  Weapons  Center,  Naval  Research  Laboratory,  Army  Missile  Research  and  Development  Command ^  and  the 
Uepai  tiueot  of  Energy.  A  majority  of  the  FY  81  funds  from  this  project  that  were  used  on  contracts  were  applied  to 
major  contracts  with:  Bell-Aerospace,  Buffalo,  NY;  TRW,  Redondo  Beach,  CA;  Dynalectron,  Albuquerque,  NM;  and  RDA, 
Marina  DjI  Rey,  CA. 

( U )  PRiXRAM  ACCOMPLISHMENTS  AND  FUTURE  PR»3CRAMS: 

1.  FY  1981  and  Prior  Accomplishments;  Chemical  laser  technology  has  continued  to  progress  with  the  demon- 

sc.-ation  ol  ICO  kilowatts  of  power  from  a  hydrogen  fluoride  laser  device  exhibiting  good  beam  quality.  Wojk  with 
advanced  fuels  and  nozzle  bank  concepts  has  identified  Improved  nozzle  bank  technology  and  has  characterized  substitute 
fuels,  particularly  nit.ogen  trlfluorlde.  In  addition,  significant  “rogress  has  been  made  in  establishing  the  data 
base  for  kinetic  rates  and  laser  performance  and  in  developing  computer  models  for  hydrogen  f ? acrlde/deuterium  fluoride 
chemical  lasers.  Technology  Investigations  In  new  laser  concepts  have  uncovered  a  number  of  potential  concepts,  such 
as  Iodine,  nitrogen  fJuorlde,  and  Iodine  monof luorlde.  Particularly  notable  has  been  the  success^ »1  desKJnstrat ion  of 
lasing  fron  ..  chemically-pumped  oxygen-iodine  laser  at  1.315  micrometers  wavelength;  laboratory-scale  testing  demon¬ 
strated  over  1000  watts,  _ 

Pulsed  deuterium  fluoride  chemical  laser  research  has 

indicated  the 
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Project:  ^3226 

Program  Element:  #62601F 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ED),  #521 


Title:  Laser  Applications 
Title:  Advar.ced  weapons 

Budget  Activity:  Technology  Base,  #1 


the  development  of  optical  componento,  optical  ?<^tlngs  for  wavelength  selection  and  high  reflectance  at  carbon  dioxide 
laser  wavelengths  have  been  developed  and  tested^  ^critical  optical  components  for  shaced  aperture  tracking 

concepts  have  been  demonstrated  at  high  power;  micro-machlnlng  techniques  for  mirror  fabrication  with  the  potential  foi 
significantly  reducing  time  and  cost  for  fabrication  and  polishing  have  been  developed;  and  work  has  begun  on  the 
development  of  coatings  and  window  materials  __  Progress  has  been  made  In  the 

development  of  computer  codes  for  later  reson£.tor  analysis,  particularly  for  cylindrical  geometry.  Studies  have  been 
carried  out  on  the  potential  applications  of  adaptive  optica  concepts,  and  the  conceptual  design  of  a  beam  control 
system_  _  has  been  completed.  Work  has  begun  on  the  development  of  advanced  deformable  slrror 

concepts  and  experiments  have  been  initiated  for  the  study  of  noiy-llnear  adaptive  optics  techniques.  A  number  of 
applications  studies  for  high  energy  lasers  Jiave  been  completed,^ 

1982  Program:  The  investigation  of  advanced  concepts  will  continue,  and  supporting  efforts  in  effects/ 
vulnerability,  theoretical  modeling,  and  ap^ications  analysis  will  be  pursued.  Particular  emphasis  will  be  alaced  on 
the  development  of  the  iodine  laser  j^yst'jm, 

Other  new  laser  concepts  will  be  investigated,  including  laboratory  experiments  to  develop  an  efficient  generator  for 
excited  taagneslura  atoms  and  the  investigation  of  concepts  for  an  iodine  monofluoride  chemical  laser.  Work  will  continue 
in  the  development  of  the  technology  base  for  hydrogen  f luoride/dcuterlum  fluoride  chemical  lasers,  including  i:he 
laboratory  evaluation  of  an  optical  resonance  transfer  laser  concept,  madeling  development  toi  advanced  nozzle  concepts, 
and  kinetic  rate  measurements. 

In  the  development  of  optical  components,  efforts  In  developing  coatings  and  window  materials 

jwlil  continue,  and  work  will  begin  on  the  development  of  advanced  deformable  mirror  coni'epts. 
Aerodynamic  Interaction  Investigations  will  concentrate  on  the  quantification  of  aero-optical  effects  through  w:nd 
tunnel  testing,  the  irwestigation  of  flow  contro^ rechniques ,  and  the  development  of  an  aerodynamic  flow  field  tiodellng 
capability.  Laser  effects  Lestlng  will  continue comple¬ 
mentary  thoorecical  v/ork  will  investigate  damage  mechanisms.  Optical  systems  analysis  techniques  will  continue  to  be 
Improved,  and  advanced  beam  control  system  concepts  will  be  investigated.  In  particular,  high  power  applications  for 
non-lliuNtr  adaptive  optics  will  he  investigated,  /•pplications  analysis  will  continue,  investigating  potential*” 
applications  of  high  energy  laser  weapon  systems  and  developing  improved  engagement  models. 


Project:  //3326  Title:  Laser  Applications 
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3.  FY  1983  Planned  Program:  The  evaluation  of  advanced  laser  device  concepts  will  continue  as  promising 

candidates  are  Investigated  to  establish  performance  and  scalability  _ 

J  Building  ou  analysis  and  labora¬ 
tory  evaluation  in  FY  82,  significant  efforts  are  also  possible  in  the  investigation  of  excited  magnesium  transfer 
laser  concepts,  the  iodine  raonofluoride  chemical  laser  concept,  and  the  nitrogen  fluoride  chemical  laser  concept, 
including  laser  demonstrations.  Aerodynamic  investigations  will  continue  in  the  development  of  aerodynamic  flow 
field  modeling  and  the  evaluation  of  promising  flew  control  concepts  Ir^ large  scale  wind  tunnel  testing.  Work  '-ylth 
hydrogen  fluoride/deuterium  fluoride  chemical  laser  will  continue  with|^ 

the  evaluation  of  tl  j  optical  resonance  transfer  laser  concept,  Besai  control  system  require¬ 
ments  j  /will  be  considered  in  greater  detail  in  terms  of  optical  components 

(advanced  tracking  concepts,  Impioved  resonator  designs,  optimum  stabilization/damping  methods,  and 
application  of  adaptive  optics  techniques.  Appllcatiors  analysis  will  be  used  to  evaluate  technology  advances, 

I 

A.  FY  198A  Planned  Program;  The  emphasis  on  the  laser  device  and  beam  control  technology*^ 

with  breadboard  demonstrations  as  subsystems  technology  becomes 
available.  Supporting  work  in  phenomenology  investigations  and  applications  analysis  will  also  continue. 


b.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones;  Not  Applicable. 

7.  (U)  Resources  ($  in  thousands): 

Total 

FY  1981  FY  1982  FY  1933  FY  198'  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Costs 

RI)T&E  Funds  11,817  12,708  13,672  13,700  Continuing  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary  ($  in  thousands;; 

RDTf.h  1?,60C  lAjlOO  16,973  Continuing  Not  Applicable 

Change  in  FY  83  reflects  eliminating  the  repetitively  pulsed  deuterium  tlucride  chemical  laser  effort. 
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Project;  ifSSOS  Title:  Nuclear  Vulnerabllli.y  &  Hardening  Technology 

Program  Element:  #62601F  Title:  Advanced  Weapons 

DOD  Mission  Area:  Electronic  &  Physicil  Sciences  (ED),  #521  Budget  Activity:  Technology  Base  #1 

(U)  DETAILED  BACKGROUND  AND  DFSCRIPTION;  The  goal  of  this  project  is  to  provide  an  effective  transfer  of  technology 
gained  from  nuclear  weapons  effects  reeearch  into  concrete  steps  to  Increase  the  survivability  of  Air  Force  systems  to 
nuclear  encounters.  To  effect  this  transfer,  the  hardness  of  Air  Force  systems  as  built  or  conceived  will  be  assessed 
and  support  will  be  provided  to  assure  that  hardness  levels  are  included  in  the  system  from  concept  selection  through 
operational  use.  This  Life-cycle  survivability  program  will  Include  studies  on  the  phenomenology  of  special  effects, 
the  determination  of  appropriate  hardening  levels  for  the  system  being  acquired,  the  implementation  of  hardening 
techniques  through  the  program  office  acquiring  the  system,  the  assurance  that  hardening  levels  established  have  been 
reached  by  verification,  and  the  maintenance  of  these  hardened  levels  throughout  the  operational  lifetime  of  the  system. 
This  ^.rocess  will  be  accomplished  through  five  major  areas  of  effort:  technology  development  for  system  support, 
materials  evaluation  and  envlronnent  definition,  development  of  radiation  hardened  eJectronlcs  for  advanced  Air  Force 
weapons  systems,  development  of  the  technology  required  to  simulate  nuclear  weapon  x-ray  environments,  and  special 
studies  of  technolog>  Impacts  and  applications. 

(U)  RELATED  ACTIVITIES;  This  project  provides  essential  parts  of  the  technology  base  in  weapon  system  survivability/ 
vulnerability  and  for  efforts  funded  by  program  offices  such  as  Advanced  Ballistic  Reentry  Systems  Pregram  Element 
63311F;  M-X  Program  Element  64312F;  Nuclear  Effects  Simulation  Test  Facilities  Program  Element  64747F,  Project  1209; 
and  Systems  Survivability  (Nuclear  Effects)  Program  Element  64711F.  The  project  is  also  related  to  research  and 
development  sponsored  by  the  Defense  Nuclear  Agency,  the  Air  Force  Office  of  Scientific  Research,  and  other  military 
development/ operational  agencies. 

^OR*^  PERFORMED  BY:  The  Air  Force  Weapons  Laboratory,  Kirtland  Air  Force  Base,  NM,  manages  this  project  and  per¬ 
forms  some  of  the  work  in-house.  Major  contacts  supported  by  FY  82  funds  were  with:  RDA,  Marina  Del  Rey,  CA;  Maxwell 
Labs,  San  Diego,  CA;  University  of  New  Mexico,  Albuquerque,  NM;  and  Questron  Corp.,  La  Jolla,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  ANL  FUTURE  PROGRAflS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  System  program  offices  were  provided  the  technology  support  required 

to  establish  and  conduct  survivability/vu^nerabllity  programs.  Assistance  was  given  to  the  various  survivability/ 
vulnerability  reviews  of  designated  Air  Force  systems.  Criteria  and/cr  hardening/eurvivability  recommendations  were 
developed  for  several  current  and  proposed  Air  Force  systems,  including  Air  Launched  Cruise  Missile,  Advanced  Intercon¬ 
tinental  Ballistic  Missile,  EC-135  Global  Positioning  System,  and  F-16.  Improvements  in  computer  codes  to  model  the 
responses  of  aircraft  to  blast  were  completed.  To  improve  the  capability  to  perform  vulnerability  and  hardening  assess- 
mentr  of  reentry  vehicles  and  missile  systems,  development  of  a  computer  analysis  system,  which  includes  methodology, 
material  properties  rnd  weapons  test  data,  was  continued.  Materials  and  environmental  development  efforts  included 
characterization  of  new  reentry  vehicle  materials.  Materials  and  hardened  electronics  support  were  provided  for  such 
systems  as  Advanced  Ballistic  Reentry  Vehicle,  Advanced  Intercontinental  Ballistic  Missile,  and  Advanced  Maneuvering 
Reentry  Vehicles.  Radiation  hydrodynamics  work  included  theoretical  studies  to  define  more  complex  nuclear-induced 
environments  to  support  strategic  structure  design  and  deep  basing  studies.  Work  continued  to  improve  computer  codes 
for  shielding  calculations  and  the  satellite  radiation  environment  data  base.  Under  the  Radiation  Hardened  Electronics 
program,  hardening  and  assessment  techniques  for  advanced  electronic  technologler;  continued.  Techniques  for  obtaining 
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shorter  pulses  were  demonstrated  under  the  SHIVA  x-ray  simulation  program.  Investigation  of  techniques  to  increase 
x-ray  output  continued.  Development  cf  techniques  for  applying  new  technologies  to  Air  Force  missions  through  the 
Advanced  Intercontinental  Ballistic  Missile  System  Technology  Requirements  Program  continued.  Plans  for  a  follow-on 
contract  in  this  area  were  initiated.  EMP  technology  development  continued  in  support  of  engineering  development 
programs. 

2.  (U)  FY  1982  Program:  Technology  support  to  program  offices  will  continue.  Nuclear  hardening  technology 

support  will  be  provided  for  the  F-14,  FB-111,  B-52  OAS,  and  cruise  missiles.  Criteria  development  by  tha  Nuclear 
Criteria  Group  Secretariat  will  continue  for  designated  systems.  These  are  likely  to  include  Medium  Range  Ballistic 
Missile,  Au>auced-M^neuverable_Reentry  Vehicle,  the  Defense  Meterrological  Satellite  Progra.m,  the  CX  transport  and  the 
SpaceBased  Surveillance  System.  SHIVA  electromagnetic  implosion  x-ray  source  activities  will  continue  with  fabrication 
and  power  system  tests.  SHIVA  II  upgrade  will  be  completed  in  FY  82.  Deep  missile  basing  concepts  will  be  studied. 
Electromagnetic  pulse  (EMP)  technology  issues  will  be  addressed  by  studies  of  electron  caused  EMP  environments  and 
effects  and  incorporation  of  multiburst  and  hydrodynamic  effects  into  Air  Force  Weapons  Laboratory  Electromagnetic  Pulse 
codes.  Reentry  vehicle  materials  support  vjill  continue.  The  Radiation  Hardened  Electronics  hardening  and  hardness 
assurance  efforts  will  continue  along  with  initiation  of  nev  efforts  for  such  devices  as  IR  sensors,  optical  components, 
and  signal  processors, 

FY  1983  Planned  Program:  Technology  support  to  program  offices  and  operational  commands  will  continue. 

The  Nuclear  Criteria  Group  Secretariat  will  develop  criteria  for  those  systems  designated  by  the  Nuclear  Criteria  Group. 
Tests  of  the  upgraded  SHI'- A  implosion  load  will  begin.  Nuclear  nvironments  and  hardening  technology  will  be  assessed 
for  deeply  buried  systems.  A  contract  to  update  the  design  manual  for  hardened  structures  will  be  initiated.  Satellite 
vulnerability  assess \ients  will  continue.  An  effort  to  define  electron  caused  EriP  effects  on  satellite  electronics  will 
be  completed.  Development  of  computer  codes  to  predict  satellite  vulnerability  will  continue.  Improved  definition  of 
EMP  criteria  and  effects  will  also  be  obtained.  The  efforts  initiated  In  FY  82  under  the  Radiation  Hardened  Electronics 
program  vill  continue.  Improvements  in  structural  and  thermal  environment  response  codes  for  .weronauttcal  systems  will 
bu  initiated.  X-ray  effects  tests  on  MX  missile  and  reentry  system  components  will  be  completed  at  the  AFWL  Impact 
Facility. 


A.  (U)  FY  198A  Planned  Program;  The  effoits  in  nuclear  weapons  effects  will  continue  to  emphasize  the  conversion 
of  available  effects  data  into  design  criteria  which  will  increase  the  survivability  of  systems.  Effort  to  understand 
Ihe  life  cycle  implications  and  develop  criteria,  techniques,  and  procedures  which  will  maintain  ihe  hardness  through¬ 
out  the  life  cycle  of  systems  will  continue  to  be  pursued.  Refinement  of  nuclear  environment  pre^'ictions  to  understand 
the  impact  on  systems  will  also  be  continued.  A  major  portion  of  the  updated  hardened  structures  lesign  manual  will 
be  completed.  Criteria  development  by  the  Nuclear  Criteria  Group  Secretariat  for  those  systems  dcivlgnated  by  the 
Nuclear  Criteria  Group  will  jont^nue.  Experiments  will  continue  using  the  upgraded  SHIVA  II.  Research  on  the 
theore»ical  and  experimental  methods  for  predicting  x-ray  response  jf  advanced  reentry  material  will  continue-  Hard- 
noos  assurance  efforts  for  large  scale  Integcated  circuits  and  electro-optical  components  will  continue. 
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5.  (U)  Program_to_Com£leU^:  This  Is  a  contlnuine  program. 

6r  (U)  Milestones:  Not  Applicable. 


Title;  Nuciear  Vulnerability  &  Hardening  Teo’^vnology 
Title:  Advanced  Weapons 

Budget  Activity:  Technology  Base  #1 


/.  (U)  Resources  ($  in  thousands): 


FY  1931 

FY  1982 

FY  1983 

F\'  l9Hi 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E 

4,639 

5,530 

6,000 

6,270 

Continuing 

Not  Applic  rble 

(U)  Comparison  with  FY  1982 

Descriptive 

Summary  ($ 

in  thousands 

RDT&F 

5,600 

6,330 

8,000 

Continuing 

Not  Applicable 

Change  in  FY  1983  reflects  stretching  out  by  one  year  the  SHIVA 
material  testing. 


x-ray  source  program  and  curtailing  in-house 


x-ray 


i 
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(U)  RESOURCES  (PROJECT  LTSTING)  ($  in  thousands): 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total  Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

30,740 

32,724 

37,416 

38,366 

Continuing 

Not  Applicable 

06AL 

Air  Force  Armament  Laboratory 

12,003 

12,633* 

13,474 

13,723 

Operations 

2068 

Guided  Weapons  Technologj  & 

7,511 

8,397 

9,342 

8,343 

Simulation 

2502 

Munitions  Dispensers  & 

4,888 

5,19 

6,600 

7,200 

Component  Technology 

2543 

Weapon  Evaluation/Effects 

2,652 

2,100 

2,100 

2,600 

Methodology 

2560 

Direct  Fire  \/eapons  Tichnology 

2,392 

2,400 

3,100 

3,600 

2567 

Weapons  Carriage  and  Release 

1,294 

2,000 

2,800 

2,900 

Technology 

^  Excludes  1  Oct  1981  civilian  pay  raise  (4.8Z) 

(IJ)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  establishes  tue  Air  Force  technology  base  Lo 
support  tactical  a^ r-to-surf ace  and  air-to-air  guided  weapons  development;  design  and  feasibility  demonstration 
of  advanced  air-delivered  munitions,  including  cluster  munitions,  warheads,  fuzing,  an’  target  activated  munition 
technology;  and  development  of  new  and  improved  weapon  evaluation  methodologies  and  their  supporting  data  bases. 
Supports  advancement  of  the  state-of-the-art  in  aircraft  guns,  rockets,  amnainition,  ancillary  support  equipment, 
new  propellants  and  explosives;  and  development  of  effective  stores  management,  aircraft/store  interfacing  techni*' 
ques  supporting  system  software;  and  new  assess.., 'nt  techniques  for  predicting  behavior  of  proposed  aircraft/weapon 
configurations  and  environmental  impact  ajsessroent.  This  program  also  provides  funding  for  the  operational 
support  and  managemenc  oi  the  Air  Force  Armament  Laboratory  at  Eglin  Air  Force  Base,  FL. 
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(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  program  represents  10.3%  real  growtli  over  FY  1982.  This  growth 
is  reflected  in  ii  creased  emphasis  on  emitter  homing  concepts,  defeat  mecha  iisms  for  helicopters,  and  advanced 
carriage  concepts  for  future  aircraft.  This  program  is  the  entire  Air  Force  exploratory  development  capability  in 
aerially  delivered  non-nuclear  munitions  and  ancillary  support  equipment  for  future  weapons  applications.  The 
program  to  be  pursued  in  FY  1983  includes  six  tasks: 

(1)  AIR  FORCE  ARMAMENT  LABORATORY  OPERATIONS:  Provides  support  required  to  operate  the  Air  Force  Armament 
Laboratory.  Includes  civilian  salaries,  supplies,  equipment  and  environmental  ircpacc  studies. 

(2)  GUIDED  WEAI^ONS  TECHNOLOGY  AND  SIMULATION:  In»^estlgatlon  of  advanced  optical  rotation  sensors,  micro-optic 
gyros,  and  molded  inertial  technology  to  support  combat  air-to-air  and  air-to-surface  missiles  will  continue. 
Development  of  an  inhouse  digital  and  optical  image  processing  capability  will  continue.  Target  and  background 
signature  data  base  to  support  taimlnal  homing  developments  in  infrared  and  millimeter  wave  will  be  established. 
Electronic  Countermeasure  filters  for  tactical  Global  Positioning  System  (GPS)  guidance  will  be  fabricated  and 
tested  with  the  GPS  class  M  receiver.  Technology  in  the  areas  of  shut-down  and  continuous  wave  target  homing 
will  be  advanced.  Feajlbility  breadboards  will  be  fabricated  to  demonstrate  radio  frequency  techniques  applicable 
Lo  the  advanced  air-to-air  seeker  problem  for  application  to  beyond  visual  range  passive/active  all-weather 
seeker  technology. 

(3)  MUNITION  DISPENSERS  AND  COMPONENT  TECHNOLOGY:  Development  cf  technology  for  modular  dispense^  systems  with 
selectable  linear/area  pattern  control  for  guided,  ungulded,  and  cruise  missile  application  will  continue. 

Warhead  models  will  be  designed  and  tested  for  performance.  Utility  assessments  directed  to  define  an  optimum 
defense  suppression  weapon  concept  capable  of  satisfying  long-term  defense  suppression  requirements  will  continue. 
Kinetic  energy  penetrator  concepts  for  performance  against  hardened  command  and  control  targets  will  be  designed 
and  tested.  Evaluation  of  weapons  concepts  to  defeat  armed  helicopter  will  continue.  Fuze  sensor  technology 
necessary  to  build  a  99  percent  reliability  air-to-surface  fuze  system  for  impact,  impact  Lime  delayed,  and 
proximity  functioning  for  general  purpose,  bombs  will  be  completed.  A  breadboard  sensor  for  performance  in 
tracking  individual  targets  in  the  presence  of  multiple  targets  and  clutter  will  be  tested  and  evaluated.  Basic 
saflng  and  arming  devices  applicable  to  all  air-delivered  weapons  will  be  designed.  Feasibility  of  the  standardi¬ 
zation  avionics  integrated  fuze  subsystem  design  will  be  demonstrated. 

(4)  WEAPON  EVALUATI.ON/EFFECTS  METHODOLOGY:  Continue  develcping  ’rget  models  for  advanced  Soviet  fighting  vehicles 
Continue  development  of  threat  techrical  descriptions  and  damage  models  of  advanced  Soviet  fighter,  bomber 
aircraft  and  helicopters.  Continue  development  of  computerized  target  description  for  advanced  hardened  military 
and  industrial  targets.  Advanced  warheads  will  be  tested  against  hardened  structures  and  predictive  equations 

for  terradyaaralc  effects  developed.  Computation,  verification,  and  collection  of  weapons  effectiveness  indices, 
weapons  characteristics,  performance,  delivery,  accuracy,  aircraft  carriage  options,  and  target  information  will 
continue.  A  generic  power  plant  target  description  will  be  developed.  Efforts  for  determining  the  effects  of 
chemical  agents  on  airfields  will  be  Initiated. 
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(5)  DIRECT  FIRE  WEAPONS  TECHNOLOGY:  Continue  the  automated  computer  design  program.  Update,  the  proiectile 
design  and  analysis  system  to  Include  advanced  ammunition.  Initiate  the  light  gas  launcher  development. 

Initiate  hypervelocity  projectile  interior  ballistics  development.  Continu-'^  development  of  high  performance 
explosives  including  high  energy  PBX,  energetic  binders/composites  and  prepolyraer/plasticizers .  Continue  devel¬ 
opment  of  insensitive  explosives.  Initiate  design  studies  or  high  velocity  gun  co'^cepts  for  future  fighter 
aircraft.  Continue  development  of  electronic  proximity  fuze  concept  for  high  velocity  ammunition.  Complete 
development  of  sabot  diverter  concept  for  advanced  30mra  armor  piercing  ammunition.  Continue  development  of 
30“40-iin  guided  projectile  concept.  Initiate  development  of  critical  light  gas  gun  component  technology.  Continue 
elect ronirgnetic  gun  corapon  ;nt  development. 

(6)  WEAPONS  CARRIAGE  AND  RELEASE  TECHNOLOGY:  Complete  levelopment  of  vertically  launched  lo\j  level  weapon  deli¬ 
very  technology  on  F-i5  test  bed.  Continue  to  evaluate  supersonic  carriage  and  release  concepts.  Continue 
aircraft/  store  aeroelastic  and  aeroservoelastic  program  to  develop  flight  clearance  data.  Develop  aircraft 
store  validation  station  for  aircraft/store  electrical  integration  and  validation. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 

FY  i982 

FY  1983 

FY  1984 

Additional 

Total  Estimatei 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E 

29 , 500 

33,300 

39,900 

Continuing 

Not  Applicable 

MILITARY 

CONSTRUCTION 

300 

(U)  OTHER  APPROPRIATION  FUNDS: 

MILITARY 

CONSTRUCTION 

340 

3,847 
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Prog;: am  Element;  <^62602F 

DOD  Mission  Area;  Engineering  Technology  (EP),  #523 


Title:  Conventional  Munitions 

Budget  Activity:  Technology  Base^  #1 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  program  is  directed  to  providing  the  technology  base  for  the 
development  of  superior  non-nuclear  cir  launched  weapons  to  meet  long  range  Air  Force  and  National  objectives. 

The  efforts  vary  from  fundamental  technology  development  to  sophisticated  breadboard  hardware.  Concepts  and 
techniques  are  explored  and  evaluated  to  identify  future  needs  and  requirements  which  provide  a  focus  for  the 
technology  development.  Efforts  are  conducted  in  the  technical  areas  of:  air-to-air  and  air-to-surf ace  seekers, 
sensors,  autopilots  and  processing  algorithms,  warheads,  fuzes,  submunitions,  dispensers,  weapons  evaluation, 
target  vulnerability  assessments,  gun  mechanisms,  ammunition,  propellants,  explosives,  and  weapons  carriage  and 
release.  Successful  outputs  from  thece  programs  arc  transitioned  to  appropriate  advanced  development  programs. 
This  program  element,  in  addition  to  being  the  only  Air  Force  exploratory  development  effort  in  conventional 
munitions,  provides  technical  support  to  otner  Air  Force  and  Department  of  Defense  agency  programs  and  receives 
partial  reimbursement  for  the  services  provided.  In  the  case  of  basic  research  accomplished  by  the  Armament 
Laberatory,  full  reimbursement  is  provided  by  Program  Element  61102F,  Defense  Research  Sciences®  The  projects 
reflect  the  best  estimate  considering  these  anticipated  reimbursements,  but  may  require  adjustment  to  the  degree 
that  relmburseraen's  are  actually  earned.  This  program  also  Includes  the  funds  required  for  the  operation  and 
management  of  the  Air  Force  Armament  Laboratory,  Eglln  AFB,  FL. 

(U)  REl^ATED  ACTIVITIES;  This  program  supports,  through  advanced  technology  efforts  and  simulrtlon,  the 
following  Program  Elements;  63601F,  Conventional  Weapons;  63009F ,  Advanced  Attack  Weapons;  6A602F ,  Armament/ 
Ordnance  Development;  63370/64A16F ,  Advanced  Medium  Range  Air-to-Alr  Missiles;  6A&07F,  Wide  Area  Anti-Armor 
Munitions;  6A60AF,  Low  Altitude  Airfield  Attack  Systems;  6A612F,  Low  Level  Laser  Guided  Bomb;  6A61AF,  Medium 
Range  Air-to-Surf ace  Missile;  6A608K,  Close  \Ir  Support  Weapon  Systems;  6A610F,  Air  Delivered  Ltnd  Mines;  and 
6A7A6F,  Expendable  Drones.  Related  Array  and  Navy  ad.'anced  technology  efforts  are  coordinated  through  existing 
and  specially  established  channels  (62332N,  Strixe  Warfare  and  62303N,  Missile  T-’.chnology) .  Technology  base 
efforts  arc  reviewed  by  the  Joint  Directors  of  Laboratories  Committee  to  coordinate  related  technologies  and 
approaches.  The  Joint  Logistics  Commanders  and  its  Joint  Technical  Coordinating  Group  ior  Munitions  Development 
and  Munitions  Effectiveness  provides  an  additional  program  cov)r Jlnatlon  channel.  There  are  special  coordinating 
groups  such  as  the  Fuze  Management  Organization,  the  Under  Secretary  oi  Defense  for  Research  and  Engineering 
sponsored  Joint  Service  Guidance  and  Control  Committee,  and  t]»e  Terminally  Guided  Submunition  Group  for  select  d 
development  efforts.  These  groups  are  structured  to  review,  on  a  semi-annual  basis,  rcilated  activities  to  prevent 
duplication  In  related  technology  programs. 
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(U)  WORK  PERFORMED  BY:  Tnis  program  is  managed  by  the  Air  Fccce  Armament  Laboratcry,  Eglin  Air  Force  Base,  FL. 
The  Air  Force  Armament  Laboratory  has  the  following  in-hoase  facilities:  I«iterlor  Ballistics  Facility, 
Aercballistics  Research  Facility,  Bal.liacics  Experimentation  Facility,  Cun  Mechanisms  Laboratory,  Propellant 
Evaluation  Facility,  High  Explosives  Research  and  Development  Facility,  Armament  Systems  Integration  Facility, 
Structural  Dynamics  FaciJity,  Missile  Simulation  Laboratory,  Radio  Frequency  MU imeter-wave  Laboratory,  Special 
Projects  Laboratory,  Electro^Mechanl cal  Fuze  Laboratory,  Sensor/Fuze  Data  Collection  and  Analysis  I.aboratory, 
Hopklnson  Bar  Facility,  Computer  and  Graphics  Analysis  Laboratory,  Environmental  Research  Laboratory,  Technical 
Library  and  Model  Shop.  The  work  is  performed  by  industrial  contractors,  educational  institutions,  DOD  and  DOE 
by  contract  and  in-house.  The  ten  highest  dollar  value  contractors  for  FY  1981  were:  General  Research  Corp, 
Reading,  MA;  General  Dynamics,  San  Olego,  CA;  Rockwell  Irternatlonal,  Canoga  Park,  CA:  Lockheed  M1«-»11p  and 
Space  Co,  Inc.,  Sunnyvale,  CA;  Orlando  Techno! ''gy,  Inc.,  Orlande,  FL;  Environmental  Research  Inst  of  Michigan, 

Ann  Arbor,  MI;  Sperry  Research  Center,  Sudbury,  MA;  Data  Tech,  Inr.,  Ft  Walton  Beach,  FL;  Systems  Control,  Inc., 
Palo  Alto,  CA;  and  Dynatlcs  Corp.,  Huntsville,  AL.  One  hundred  and  seven  contracts  W3re  distributed  among  sixty- 
one  contractors.  Forty-eight  of  the  FY  1981  contracts  were  incrementally  funded  and/or  follow-ons  to  FY  1980 
and  prior  year  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUIUHE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomolishments : 

(  i)  GUIDED  WEAPONS  TECHNOLOGY  AND  SIMULATION  The  targt  t  and  background  information  library  «y8£,«m  has  been 
expanded.  Study  contracts  were  let  for  Backbreaker  system  concept  for  mlsfilles  and  definition,  of  a  C02  laser 
radar  sensor  design  and  target  deti:ction/classlf ication  algorithm  development.  A  NAVSTAR  global  positioning 
i.ysteia  antenna  vas  developed  to  provide  isolation  against  ground  based  ECM  jammers.  An  extensive  progrum  was 
conducted  to  collect  active  3b  and  ‘'5  GHz  data  in  the  United  States  and  Furope.  Programs  were  started  to  exploit 
the  antenna  retroref lection  phenomena  to  counter  the  shutdown  f roof em  associated  with  emitting  targets. 

(2)  MUNITIONS  DISPENSERS  AND  COMPONENT  TECHNOLOGY:  Feasibility  of  the  Bunkered  Target  Munition  to  successfully 
poi’cLrate  into  deeply  buried  hardened  co'Tsraand  and  control  targets  was  demonstrated,  A  self-forging  warhead 
coiicepc  was  demonstrated  to  te  very  lethal  against  aircraft  ana  is  being  considered  for  use  in  the  Advanced 
Medium  Range  Alr-to-A.lr  Missile.  Depleted  uranium  warhead  technology  concept.?  have  been  successfully  demon¬ 
strated  Concept  studies  evolved  a  dispersion  mechanism  design  which  shows  promise  of  generating  selectable  pattern 
from  cluster  warheads.  Test  techniques  for  evaluation  of  long-rod  penetraturs  were  developed.  Target  activated 
immltion  fuzing  concepts  demonstrated  the  use  of  passively-obLalned  acoustic  and  seismic  signals.  Ground  tests 
of  the  low  altitude  altimeter  breadboard  were  completed,  impioveuients  In  baseband  ref lectometry  sensor  antenna 
Leclmclogy  and  electronic  counter-countermeasures  technology  were  made.  Design  and  fabrication  of  an  integrating 
i. '  ^^leronieter  has  been  completed,  and  the  test  and  evaluation  processes  were  initiated.  A  breadbosid  based  on 
mlciocomputef  technolog'/  was  fabricated  and  tei.ted  for  application  to  dispenser  airborne  timers.  A  dispenser 
L J rer/slraulator  Interface  wus  developed. 
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(3)  WEAPOI  EVALUATION/  METHODOLOGY:  A  vulnerability  model  of  the  .SA-S  was  developed  for  use  in  weapon  effective¬ 
ness  modeling..  Target  vulnerability  analyses  of  tanks,  armored  personnel  carriers,  self-propelled  artillery  and 
trucks  to  self-forging  fragments  were  completed.  Flogger  "D"  airc'raft  vulnerability  to  the  selfforging  fragment 
warhead  wan  completed.  Technical  descriptions  for  the  Flogger  "F  ’  and  Fitter  “C"  aircraft  were  developed.  Fuze 
and  warhead  computer  simulation  models  were  developed  for  the  AIM-7K.  Development  cf  a  target  description  of  a 
command  and  control  communications  center  radar  Installation  was  initiated.  Work  continued  on  developing  a 
three-diroensiopal  six  degrees  of  freedom  soil/concrete  penetration  code.  An  open  end  method  for  computing  weapon 
effectiveness  cf  the  wide  area  antiarmor  munition  ty^e  weapon  was  developed.  A  compute:  simulation  of  a  train- 
ab’e  gun  was  completed. 

(4)  DIRECl  FIRE  WEAPONS  TECHNOLOGY ;  Hazard  classification  of  the  GLCM  warhead/explosives  in  support  of  Eu*‘opean 
siting  was  successfully  completed.  An  Air  Force  MIL  STD  1751,  Safety  and  Performance  Test  for  Qualification  of 
Evploslvts,  was  approved  ^:nd  submitted  for  publication.  A  low-cost  explosive,  ethylenediaminedinltrate/ammonium 
nitrate  (KA),  has  been  identified  which  offers  greater  potential  as  a  general  purpose  explosive  fill  than  TNT. 

A  munition  design  computer  program  which  predicts  mass  properties,  stress  characteristics,  barrel  deformation, 
aerodynamic  characteristics,  trajectory  computntionj  and  terminal  ballistics  effects  for  both  mlsplles  and  gun 
launched  projectiles  was  completed.  Advanced  propellanl  tests  specifically  tailored  for  GAU-8  applications  were 
completed  and  resulted  in  Increasing  the  GAU-8  muzzle  velocity  60-150  ft/sec,  while  significantly  reducing  the 
potential  for  muzzle  flash.  A  hydraulic  servo  mount  was  developed  that  can  very  accurately  point  an  M-61  gun. 
Concept  design  for  an  advanced  defensive  gun  ammunition  with  proxlmlt.y  fuzing  was  completed.  Studies  of  preli¬ 
minary  mechanism  designs  for  a  gun  to  fire  telescoped  ammunition  was  completed.  Studies  to  identify  technology 
voids  and  development  needs  for  weaponlzing  an  electromagnetic  gun  were  completed.  Completed  initial  design  and 
testing  of  a  sabot  diverter  to  allow  compatible  use  of  advanced  30mm  armor  piercing  amraunition  on  the  A-10  air¬ 
craft  and  30rora  gun  pod. 

(5)  WEAPONS  CARRIAGE  AN!)  RELEASE  TECf'NOLOGY:  Preliminary  design  of  the  low  level  delivery  sled  test  hardware, 
and  the  detailed  design  of  the  carriage  and  release  mechanism  were  completed.  Flight  tests  were  conducted  In 
s»»pporL  of  development  of  analytical  and  test  techniques  which  can  he  used  to  predict  the  effects  of  aerodynmaroic 
heating  ua  external  stores.  Developed  scale  segmented  force  wind  tunnel  test  model  for  airloads  freestream  and 
interference  flowfleld  testing.  The  supersonic  prograonvable  ejector  rack  test  bed  fabrication  and  assembly  was 
completed.  Initiated  a  program  to  design  and  implement  a  test  technique  suitable  for  aircraft  compatibility 
test ing. 

Ir  ( 11 )  FY  1982  Program : 

(1)  GUIDED  WEAPONS  TECHNOLOGY  AND  SIMUI-ATION:  The  Backbreaker  utility  study,  algorltlua  development  and  guidance 
sensor  .studies  will  be  co.-^pleted.  An  assessment  will  be  conducted  to  determine  the  array  of  air  launched  guided 
weapon  technologies  whic!  can  defeat  attack  helicopters.  Development  of  an  Infrared  imaging  seeker  using  a  focal 
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plane  array  will  bj  continued  with  the  seeker  being  configured  with  appropriate  filters  and  software  to  optimize 
performance  against  high  value  fixed  targets  and  mobile  armored  targets.  New  hardware/  software  and  special 
inter  face  will  be  completed  to  allow  simultaneous  air-to-air  and  alr-to-surface  sliiailatlon  activities.  Evaluation 
of  molded  inertial  sensors  for  tactical  weapons  will  be  continued.  Advanced  control  theory  investigations  and 
advanced  seeker  algorithm  generation  will  be  continued. 

(2)  MUNITIONS,  DISPENSER  AND  COMPONENT  TE-  dNOLOGY:  Continue  vulnerability  studies  of  enemy  antlalr  weapon  systems 
and  determine  an  optimum  defense  suppression  weapon  concept  that  will  satisfy  long  term  defense  suppression 
requirements.  Continue  to  investigate  and  optimize  the  comtination  of  self-forging  fragmentation  technology 
with  lnt.^gral  incendiary  to  provide  effective  subraunitions  for  defeat  of  diesel  fuel  targets.  Tout  and  evaluate 
kinetic  t  lergy  penetrator  cluster  munition  concepts  and  designs  for  penetration  into  burled/hardened  command, 
control,  nr.d  communications  facilities.  Evaluate  operational  weapons  systems  to  defeat  armed  helicopters.  Con- 

! ir  1  j  to  develop  techniques  to  harden  sensors  against  electronic  countermeasures.  Continue  fuzing  concept  studies 
1'  soisnil  ,  acoustic  target  classification,  optical  signal  procer.'iing,  and  sensitive  magn<»tlc  measurement,  ’’’eat 
f  ir  ccl-nal  warhead  raodelc  r.gainst  realistic  targets.  Continue  fuze  sensor  and  fuzing  system  technology. 

De’iiop  \n-llne  electronic  safing  and  arrair.>r  devices  with  a  secure  comokunicatlon  link  and  an  aircraft/fuze  data 
interface  module.  Continue  development  oi  concept  for  implementation  of  avionics  integrated  fuzing. 

(3)  WEAPON  EVALUATION/EFFECTS  METHODOLOGY:  Develop  target  models  for  the  Soviet  armored  fighting  vehicles  as 
well  as  target  models  for  secondary  vehicles.  Vulnerability  data  fer  mobile  SAMs  will  be  generated. 

Additionally,  functional  and  physical  models  and  computation  of  effectiveness  indices  will  be  developed.  Generate 
computerized  models  of  advanced  SovAet  aircraft,  and  develop  end  game  methodology  for  various  fuze  and  warhead 
corabinatlo.  s.  Generate  corapjterl zed  target  descriptions  for  military  and  industrial  targets.  Conduct  explosive 
tests  against  a  burled  SAM  tunnel.  Aircrew  weapon  delivery  data  will  he  adapted  to  solutions  by  small  computers. 
Studies  in  trainable  guns  will  be  :ontinued  and  applied  to  fighter  and  long  range  bomber  aircraft.  Emphasis  on 
complex  targets  v/Jll  be  on  methodology  development  and  improvement,  functional  and  dimensional  descriptions  of 
h.ard  fixed  complex  targets,  and  analysis  support  of  all  major  programs. 

(/<)  DIRECT  I'lRE  WEAPONS  TECHNOLOGY:  Continue  development  of  concept  design  sabot  diverter  for  advanced  30mn 
armor  piercing  animiinit ion .  Complete  development  of  a  barrel  flexure  concept  to  provide  accurate  gun  point  cape- 
billty  lor  lainiraum  volume  installations.  Complete  technology  assessment  and  preliminary  design  studies  for 
weap.Mil zntlon  of  light  gav  guns.  Initiate  critical  component  development  for  electromagnetic  gun  concept. 

Initiate  devi  lopiaent  of  an  electronic  proximity  fuze  concept  to  provide  shorter  response  time  and  improved  Cerral- 
uaial  effects  for  hign  ve'oclty  projectiles.  Initiate  development  of  concepts  for  a  small  BO-AOmm  guided  proj¬ 
ectiles.  Deveiop^e  auE  cearactorlzatlon  of  AFX-108  and  AFX-181  explosive  systems  utilizing  energetic  binders 
lor  Increased  eaergy  \*lll  continue.  Work  on  Improved  blast  explosives  will  be  continued.  Work  on  terminating 
stable  explosives  will  Include  interim  qualification  and  demon.stratlon  of  AFX-201  as  a  thetmally  stable  booster 
explosive.  Intermolecuiar  explosive  ethylenedlaml ledlnitrate/anubonium  nitrate  fEA)  characteristics  will  be 
quantified.  In  the  gun  propellant  area.  Ingredient  stability,  oxidizer  particle  size  effects  and  formulat ioi./ 
coating  techniques  wl 1 ?  be  developed, 

(5)  WEAPONS  CAKRIAGK  AND  RELEASE  TECHNOLOGY:  Complete  detailed  *Jestgn  and  fabrication  of  sled  test  hardware  for 
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Jeracnstratlon  of  the  low  level  delivery  concept.  Conduct  static  peiforsaance  and  sled  track  separation  tests  of 
the  low  level  delivery  concept.  Continue  to  evaluate  supersonic  carriage  and  release  concepts.  Develop  a  cost 
effective  experimental  method  for  measuring  the  unsteady  eerodynaralc  pressure  distribution  of  different  aircraft 
stores  carriage  configurations.  Develop  and  validate  an  analytical  method  and  a  cost  effective  wind  tunnel 
technique  tu  accurately  determine  distributed  airloads  on  a  store  for  different  aircraft  Interference  flowflelds. 
Develop  and  validate  an  analytical  method  for  predicting  required  bomb  rack  performance  for  weapon  sepatatlon. 


3.  (U)  FY  1983  Planned  Program: 

(1)  CHIDED  WEAPON’S  TPC^LnOLOGY  AND  SIMULATION:  Invest Jgation  of  advanced  optical  rotation  sensors,  micro-optic 
gyros,  and  molded  Inertial  technology  will  continue.  Electronic  Countermeasure  filters  for  tactical  global 
positioning  system  (GFS)  sor  guidance  will  continue  to  be  t#»ated  with  the  GPS  class  M  receiver.  Development  of 
an  in-house  digital  and  optical  Image  processing  capability  will  continue.  Target  and  background  signature  data 
base  to  support  terminal  homing  developments  in  Infrared  and  millimeter  wave  will  be  completed.  Technology  in 
the  areas  of  shut-down  and  continuous  wave  target  homing  In  support  of  d'  fense  suppression  seeker  development 
will  be  advanced.  Feasibility  breadboards  will  be  fabricated  to  demonstrate  RF  techniques  applicable  to  the 
advanced  air-to-air  seeker  problem  for  application  to  beyond  visual  range  passive/  active  all-weather  seeker 
technology.  (2)  MUNITIOi4S,  DISPENSERS  AND  COMPONENT  TECHNOLOGY:  Continue  development  of  technology  foi  modular 
dispenser  systems  with  selectable  linear/area  pattern  control  for  guided,  ungulded,  and  cruise  missile  application 
Cnntln.ie  to  design,  test  and  evaluate  warhead  models.  Continue  assessments  to  define  an  opcloum  defense  suppres¬ 
sion  weapon  concept.  Continue  tc  design,  develop,  and  test  kinetic  energy  penetrator  concepts  for  defeat  of  hard¬ 
ened  targets.  Continue  evaluation  of  weapons  concepts  to  defeat  armed  helicopters.  Continue  fuze  sensor  and 
fuzing  system  technology.  Complete  the  fuze  sensor  technology  necessary  to  build  a  99-percent  reliable  al»;-to- 
surface  fuze  system  for  impact,  Impact  time  delayed,  and  proximity  fun :'t lonlng.  Test  and  evaluate  a  breadboard 
sensor  for  tracking  Individual  targets  In  the  presence  of  multiple  targets  and  clutter.  Basic  saflng  and  arming 
devices  applicable  to  all  air-delivered  weapons  will  be  designed.  Demonstrate  the  feasibility  of  the  standardized 
avionic  Integrated  fuze  subsystem  design. 

(3)  WEAPON  EVALUATION  /METHODOLf/CY :  Continue  developing  target  models  for  advanced  Soviet  fighting  vehicles. 
Continue  development  of  threat  technical  descriptions  and  damage  models  of  advanced  Soviet  alrcraf t/hcllcopcers . 
Continue  development  of  computerized  target  descriptions  for  advanced  hardened  military  and  Industrial  targets. 
Various  advanced  warheads  will  be  tested  against  hardened  structures  and  predictive  equations  for  terradynaraic 
effects  will  be  developed.  Computation,  verification,  and  collection  of  weapons  effectiveness  indices,  weapons 
characteristics,  performance,  delivery,  accuracy,  aircraft  carriage  options,  and  target  Infotnatlon  will  continue. 
A  generic  power  plant  target  description  will  be  developed.  Efforts  for  determining  the  effeetdi  of  chemical 
agents  on  airfields  will  be  initiated. 

(/♦)  DIRECT  FIRE  WEAPONS  TECHNOLOGY:  Continue  the  autocated  computer  design  program  to  Improve  the  effectiveness 
of  direct  fire  weapons.  Update  rhe  projectiJ.*  design  and  analysis  system  to  Include  advanced  cmisunltion.  Init¬ 
iate  the  light  gas  gun  development  to  test  high  velocity  air-lo-alr  rounds  tr  defeat  fighters.  Initiate 
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hypervelocity  projectile  Interior  ballistics  development.  Continue  development  of  high  performance  explosive 
including  high  energy  P6X,  energetic  blnders/composltes  and  prepolymer/plastlcizers.  Continue  development  of 
insensitive  explosives.  Complete  safety  qualification  of  low  cost  insensitive  explosives.  Initiate  design 
studies  of  high  velocity  gun  concepts  for  future  fighter  aircraft.  Continue  aevelopment  of  electronic  proximity 
fuze  concept  for  high  velocity  ammunition.  Complete,  development  of  sabot  diverter  concept  for  advanced  30mm 
armor  piercing  ammunition.  Continue  development  of  30-*40min  guided  projectile  concept  to  defeat  air-to-air  tar¬ 
gets,  Initiate  development  of  critical  light  gas  gun  component  technology.  Crntinue  electromagnetic  gun  compon¬ 
ent  deveJopment. 

(5)  WEAPONS  CARRIAGE  AND  RELEASE  TECHNOLOGY:  Complete  development  of  aircraft  upper  surface  low  level  dellveny 
technology.  Continue  distributed  airloads  evaluation  for  a  cost  effective  way  to  determine  airload  in  various 
aircraft  flowflelds.  Continue  to  evaluate  supersonic  carriage  and  release  concepts.  Continue  alicraf t/s tore 
aeroelastlc  and  aeroservoelastlc  program  to  develop  flight  clearance  data.  Develop  aircraft  store  validation 
station  for  aircraft/score  electrical  Intergatlon  and  validation. 

A.  (U)  FY  1984  Planned  Program: 

(1)  GUIDED  WEAPONS  TECnNOuOGY  AND  SIMULATION:  Initial fabrication  of  the  infrared  target  simulator  to  eval¬ 
uate  current  and  future  seeker  systems  which  defeat  fixed  high  value  tactical  targets,  tevelopment  of  technology 
to  overcome  problems  associated  with  shutdown  of  emitting  tai'gets  will  continue.  Emitter  homing  technology 
techniques  to  Improve  lovf  frequency  antenna  performance  for  missile  application  will  be  Investigated. 

Subsystem  requirements  for  tactical  missile  employing  strapdown  seeker  technology  and  optimal  control  techniques 
vlll  be  determined.  A  program  to  gather  target /background  data  in  the  sub-iallllmeter  wave 

range  wiii  be  initiated.  Work  wliS.  continue  in  teveloplng  high  performance  missile  digital  processors  using 
higher  order  languages.  Molded  gyro  corapanent  technology  for  missile  Inertial  systems  will  continue. 

(2)  MUNITIONS,  DISPENSERS  AND  COM.'ONENT  TECHNOLOGY:  Validate  a  design  basis  for  adanced  dispenser  technology 
for  cluster  munitions  against  advanced  alrcrafc  and  cruise  missile  requirements.  Continue  to  define  and  develop 
the  technology  for  advanced  dispenser  systems  ultllizlng  selectable  linear/area  pattern  control  for  guided  and 
unguided  cruise  missile  applications.  Continue  assessments  Co  define  optimum  detense  suppression  weapon  concepts 
to  defeat  emitters  In  tlie  tactical  combat  environment.  Continue  warhead  technology  developmeiit  in  the  following 
areas;  advanced  kill  mechanisms;  warhead  physics/  material  properties;  penetration  dynamics;  warhead  conceptual¬ 
ization/demonstration.  Covitlnue  fuze  sensor  and  fuzing  system  technology.  Demonstrate  alr-to-surf ace  fuze 
systems  for  impact,  impact  time  delayed,  i^nd  proximity  functioning.  Continue  testing  of  breadboard  sensor  for 
tracking  of  individual  targets  In  fields  of  multiple  targets.  Evaluate  designs  for  basic  safing  and  arming 
devices  applicable  to  all  air-delivered  weapons.  Continue  feauibillty  demonstration  of  the  Standardized  Avionics 
Integrated  Fuze  cebsystera  de^'>gn.  (J)  WEAPON  EVALUATION/  EFFECTS  METHODOLOGY:  Continue  generation  of  vulnera¬ 
bility  data  and  development  o.  methodolgy  for  evaluctlng  the  effectiveness  of  all  types  of  air  delivered  weapons. 
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Program  Element:  tf62602F 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523 


Title;  Conventional  Munltiona 

Budget  Authority:  Te'":hnology  Base,  it*  1 


Initiate  development  of  techn'.cal  descriptions  of  the  Fi.  hbed  N,  a  gener:^.c  r.r  .x  •  missile,  and  other  applicable 
aircraft.  Methods  for  evaluating  the  effectiveness  of  developmental  munitiw.*n  and  munition  kill  mechanisms 
against  future  high  priority  hardened  ground  targets  will  he  developed.  E.^fectlveness  assessment  methodology 
for  gun  launched  guided  projectiles  will  be  developed.  Efforts  to  classify  and  describe  generic  comple::  ground 
targets  wrill  continue  and  the  methodology  for  predicting  iratering  effects  cf  various  munitions  will  be  completed. 
(4)  DIRECT  FIRE  WEAPONS  TECHNOLOGY:  Complete  the  projectile  design  and  analysis  system  for  advanced  ammunition. 
Complete  high  velocity  gun  design  studies  for  future  fighter  aircraft.  Continue  aerodynamic  studies  using  light 
gas  launcher  technology.  Complete  hypervelocity  projective  ballistics.  Initiate  projectile  rotating  band  func¬ 
tion  assessment  to  improve  the  ef f ectiven.,b8  of  current  and  future  fighter  gun  systeias.  Complete  development  of 
i'igh  performance  explosive.  Coraolete  thermal  stability  evaluation  of  insensitive  explosives.  Continue  safety, 
qualification  of  low  cost  Insensitive  explvsives.  Initiate  experimental  work  on  neiected  gun  design  concepts 
for  future  fighter  aircraft.  Complete  devalcpmenl  of  electronic  proximity  fuze  concept  for  high  velocity  ammuni¬ 
tion.  Initiate  development  of  fuze  concept  foi  pervelocl ty  ammunition.  Complete  concept  developaent  of  10- 
AOmm  guided  project.  Complete  critical  component  develojMneat  for  electromagnetic  and  light  gas  guns  and  select 
gun  type  for  continued  developraei  t.  Initiate  conv.ept  development  to  defeat  armed  helicopters  in  the  tactical 
battlefield. 

iS)  WEAPONS  CARRIAGE  AM)  RELEASE  TECHNOLOGY:  Continue  technology  programs  to  provide  advance. d  carriage  and 
release  cocej.ts,  to  determine  effects  of  stoie  carriage  on  aircraft  stability  and  control,  and  to  develop 
critjnla  f(  r  ai rcraf t/store  electrical  Integratfcr  and  compatibility. 

b.  Program  to  Completion:  Tills  Is  a  continuing  program. 

6.  Milestones:  Not  applicable 

7.  Resources;  Not  applicable, 

H.  Comparison  with  FY  1982  r«escrlptive  Sumraaiy;  Not  applicebie. 
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Project:  iy06AL 

Program  Elenseuts  #62602F 

DOD  Mission  Area:  Engineering  Te.,hnology  (ED),  #523 


Tlrle:  Air  ?orce  Armament  Laboratory  Operations 
Title:  Conventional  Munitions 

Budget  Activity;  Technology  Base^  #1 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTIONS:  This  project  provides  ror  the  support  activities  required  to  operate 
the  Air  Force  Armament  Laboratory,  Eglln  Air  Force  Base,  FL.  The  Air  Force  Armament  Laboratory  is  responsible 
for  the  exploratory  and  advanced  development  of  non-nuclear  conve  tlonal  munitions.  This  project  provides  f'*uds 
for  the  pay  of  civilian  scientists,  engineers,  and  support  personnel,  travel,  transportation,  rents,  communi¬ 
cation  and  utilities  costs,  procurement  of  supplies  and  equipment,  contractor  support  serv'icea,  and,  environmental 
impact  studies  of  nwnltion  testing  at  the  Armament  Division. 

(U)  RELATED  ACTIVITIES:  This  project  provides  in-house  support  to  technical  projects  under  this  Program  Element 
and  to  other  projects  and  programs  managed  by  the  laboratory.  The  Air  Force  Armament  Laboratory  is  also 
responsible  for:  PE  6360 IF,.  Conventional  Weapons;  PS  63313F,  Mlsaile  Subsystems  Technologv  Integration; 

PE  6.3J63F,  Hypervelocity  Missile;  and  provides  technical  support  to  PE  63609F,  Advanced  Attack  Weapons.  In 
addition,  it  provides  technical  assistance  in  armament  matters  to  Systems  Program  Offices,  other  laboratories, 
and  the  Array  and  Navy  as  required.  (U)  WORK  PERFORMED  BY;  The  Air  Force  Armament  Laboratory,  Eglln  Air  Force 
Base,  FL,  is  responsible  for  the  management  of  projects  under  this  program  element. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

!.  Accomplishments  and  Future  Programs;  Not  Applicable 

2.  Program  to  Completion;  This  is  a  continuing  program. 

3.  Ml lestones;  Not  applicable 

4.  Resources ;  ($  in  thousands) 


FY  1981 

KY  1982 

FY  1983 

FY  1984 

Additional 

Total  Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

KDT&b 

12,003 

12,633 

13,474 

13,723 

Continuing 

Not  applicable 

Comparison  with  Fi 

1982  Descriptive  Summary 

':  ($  in 

thousands) 

RDT&E 

11,003 

12,001 

12,269 

Cont inuing 

Not  applicable 
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Projec.::  <*206P 

Program  Element:  #62602F 
DOD  Mission  Area:  Eng 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  provides  the  Air  Force  with  a  technology  base  to  suppjrt 
tactical  air-to-air  and  air-to-aurface  guided  weapon *8  development;  develop  midcourse  and  teru.inal  guidaixe 
techniques/subsystams  anu  demonstrate  their  feasibility  for  application  to  advanced  air-to-surface  weapora; 
provide  technology  required  to  develop  high  performance*  low  cost  air-to-air  missiles;  develop  the  technology 
base  for  aerodynamic  efficiency,  stability,  control  and  overall  flight  performance  of  tactical  guided  weapons; 
and  provide  the  Air  Force  with  a  capability  to  evaluate  the  operational  merit  and  design  feasibility  of  giiided 
weapons  in  a  laboratory  environment.  The  various  efforts  are  directed  toward  the  development  of  low  cost,  highly 
reHable,  effective  tactical  guided  weapons  which  provide  naxlmum  tactical  flexibility  and  adverse  weathei  strike 
capability. 

(U)  RELATED  ACTIVITIES:  This  program  supports  Conventional  Weapons,  PE  63601?;  Mlesile  Subsystem  Technology 
Integration,  PE  6331 3F;  Advanced  Medium  Rf-.nge  Alr-to-Air  Missile,  PE  63316F;  Advanced  Aerial  Targets  Technology, 

PE  63232F;  and  Advanced  Attack  Weapons,  PE  63609F .  Guided  Weapons  Technology  efforts  are  coordinated  through 
the  Joint  Service  Guldaiice  and  Control  Committee,  and  the  Joint  Technical  Coordinating  Group  under  auspices  of 
the  Joint  Logistic  Commanders  and  other  formal  and  infonaal  coordinating  groups.  The  objective  of  coordination 
between  Services  Is  to  maximize  technology  output  tbroigh  complementary  programs. 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Armament  Laboratory,  Eglin  Air  Force  Base,  FL,  manages  this  program.  The 
work  is  performed  by  industrial  contractors,  DOD  and  educacional  inatitutions  on  contract  and  In-house.  The 
ten  major  contractors  in  FY  1981  were;  General  Research  Coip,  Santa  Barbara,  CA;  Getseral  Dynami«..s,  Pomcna,  CA; 
Environmental  Research  Institute  of  Michigan,  Ann  arbor,  MI;  Systems  Control,  Inc,.  Palo  Alto,  CA;  Dynetics 
Corp,  Huntsville,  AL:  Raytheon,  Sudbury,  ME;  McDonnell  Douglas,  Huntington  Beach,  CA;  Grumman  Aerospace  Corp., 
Belhpage,  NY;  University  of  Florida,  Gainesville,  FL;  and  Ford  Aerospace;,  Newport  Beach,  CA.  There  were  a  total 
of  forty-two  ccutracts  Issued  In  FY  1981  to  twenty-six  contractors.  Of  this  total,  seventeen  of  the  contracts 
were  in  .reraentally  funded  and/or  follow-on  to  FY  1980  and  prior  year  contract! . 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  i'rlor  Accomplisnme.its :  The  target  and  background  information  library  system  has  bt'^n  expended. 
Study  coutracte  were  let  for  Backbreak^ r  system  concept  and  definition,  C02  laser  radar  sensor  design  and  target 
detect  lon/classlflcatlon  algorithm  development.  A  N.AVSTAR  global  positioning  system  antenna  waa  developed  to 
provide  isolation  against  ground  based  ECM  Janssers.  An  extensive  program  was  conducted  to  collect  active  35  and 
95  GHz  data  In  the  United  States  and  Europe.  Several  programs  were  started  to  exploit  the  antenna  rctroref lection 
pluMioinena  to  counter  the  Khutdowr.  pjoblem  associated  with  emitting  targets. 


165 


Fechnology  (ED).  #523 


Title:  Guided  Weapons  ‘fechriOlo,gy  and  Simulation 
Title:  Conventional  Munitions 

budget  Activity:  Technology  Base,  11 


Pj-oject:  #2068 

Program  Element:  #&2602F 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523 


Title:  Guided  Weapons  Technology  and  Simulation 
Title:  Conventional  Munitiona 

Budget  Authority:  Technology  Base,  #1 


2.  FY  1982  Program:  The  Rackbreaker  utility  study,  algorithm  development  and  guidance  sensor  studies  will  be 
completed.  The  Air  Force  can  then  determine  if  the  technology  effort  is  needed  to  Improve  cruise  missile 
effectiveness  in  selected  operational  environments.  An  assessment  will  be  conducted  to  determine  the  array  of  air 
launched  guided  weapon  technologies  necessary  to  defeat  attack  helicopters  in  the  tactical  environment.  Develop¬ 
ment  of  an  Infrared  imaging  seeker  using  a  focal  plane  array  will  be  continued  with  the  seeker  being  configured 
with  appropriate  filters  and  software  to  optimize  performance  against  high  value  fixed  targets  and  mobile  iirmored 
targets.  New  hardware/software  and  special  interfaces  will  be  completed  to  allow  simultaneous  air-to-air  and 
air-to-surf ace  simulation  activities.  Evaluation  of  molded  inertial  sensors  for  tactical  weapons  will  be  con¬ 
tinued.  Advanced  control  theory  investigations  and  advanced  seeker  algorithm  generation  will  bo  .ontiuued. 

3.  FY  1983  Planned  Program:  Investigation  of  advanced  optical  rotation  sensors,  micro-optic  gyros,  and  molded 
inertial  technology  will  continue.  Electronic  Countermeasure  filters  for  tactical  Global  Positioning  System 
(GPS)  guidance  will  be  fabricated  and  tested  with  the  GPS  class  H  receiver  development  of  an  inhouse  digital 
and  optical  image  process  capability  will  continue.  Target  and  background  signature  data  base  to  support  terminal 
homing  developments  In  Infrared  and  millimeter  wave  will  be  established.  Technology  in  the  areas  of  shut-dovn 
and  continuous  wave  target  homing  in  support  of  defense  suppression  seeker  aevelopment  will  be  advanced.  Feaslbi- 
bility  breadboards  will  be  fabricated  to  demonstrate  Radio  Frequency  techniques  applicable  to  the  advanced  air-to- 
air  seeker  problem  for  application  to  beyond  visual  range  passlve/actlve  all-weather  seeker  technology. 

4.  FY  >984  Planned  Program:  Initiate  fabrication  of  the  Infrared  target  simulator.  Development  of  technology 
to  ovfercome  problems  associated  with  shutdown  of  emitting  targets  will  continue.  Emitter  homing  technology 
technique*  to  impruve  low  frequency  antenna  performance  for  missile  application  will  be  investigated.  Subsystem 
requirements  for  tactical  missile  employing  strapdown  seeker  technology  and  optimal  control  techniques  will  be 
determined.  A  program  to  gather  target/background  data  In  the  sub-ml llloeter  wave  range  will  be  initiated. 

Work  will  continue  in  developing  high  performance  missile  digital  procesaors  using  higher  order  languages. 

Molded  gyro  component  technology  fur  missile  inertial  systems  will  continue. 

5.  Prttgrara  to  Completion:  This  Is  a  continuing  program. 

?li lestones:  Not  applicable 
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Project!  #2068 

Program  Element:  #82602F 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523 


Title:  Guided  Weapons  Technology  and  Simulation 

Title:  Conventional  Munitions  I 

Budget  Activity:  Technology  Base^  #1  ; 


FY  193i 
Actual 

FY  1982 
Estimate 

FY  1933 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completioii 

Total  Estimated 
Costs 

7.  Resources: 

($ 

in  thousands) 

RDT&E 

7,511 

8,397 

9,342 

8,34  3 

Continuing 

Not  applicable 

8.  Comparison 

with 

FY  1982  Descriptive 

Summary: 

($  In  thousands) 

RDT&E 

8,097 

8,406 

11,304 

Continuing 

Net  applicable 

NOTE:  Reduced  FY  83  budget  and  Increased  civilian  pay  coranuni tments  influenced  the  FY  83  estimate  compared  with 
FY  82  Utricriptlve  Summary,  The  following  technologies  were  also  reduced;  Guided  siimilatlon  and  analysis  to 
support  acquiring  valid  data  prior  to  flight  test  in  ali-to-air  and  .Tir-to-gxound  sensors.  Development  of 
infrared  technology  for  air-to-air  and  alt-to-surface  infrared  seekers  was  reduced,  Kidltter  homing  tech¬ 
nology  investments  were  reduced.  Efforts  to  quantify  optiaura  weapons  system  irtegration  for  atr-to-alr  missiles 
was  reduced. 
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Project:  #2502 

Program  Element:  #62602F 

DOD  Mission  Area:  Engineering  Technology  (ED)«  #523 


Title:  Munitions  nispense~:s  &  Component  Technology 
Title:  Conventional  Munitions 

Budget  Activity:  Technology  Base,  #1 


(J)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  provides  a  technology  bast  ;o  support  design  and  feasi¬ 
bility  demonstraions  of  advanced  air  delivered  weap'ns.  The  objectives  are  to  design,  develop  and  demonstrate 
the  feasibility  of  new  cluster  munition  dispersal  systems,  containers,  and  submunitions  (including  submunition 
kill  mechanisms),  fuzes,  stabillzntion/retardation  devices  to  provide  an  Increase  in  performance  and  lethality 
of  air-delivered  munitions;  to  develop,  modify  and  apply  computational  techniques  for  predicting  the  performance 
of  conventional  munitions,  primarily  through  the  use  of  hydrodynamic  computer  programs  (hydrocodes);  to  establish 
cradle-to-grave  fuze  technology  which  will  address  both  clr-to-air  and  air-to-surface  weapons  and  provide  a 
technology  base  for  target  activated  munition  sensor  and  related  target  signal  processing;  and  to  demopstrate 
advanced  warhead  technology. 

(U)  RELATED  ACTIVITIES:  This  program  supports  Conventional  Weapons,  PE  63601F;  Hypcrvelocity  Missile,  PE63363F; 
Missile  Subsystem  Technology  Integration,  PE  63313F:  Advanced  Medium  Range  Alr-to-Alr  Missile,  PE  6331 5F; 

Advanced  Aerial  Targets  Technology,  ?E  63232F;  and  Advanced  Attack  Weapons,  PE  63609F.  Bomb,  submunition  and 
dispenser  technology  efforts  are  coordinated  through  the  Joint  Service  Guidance  and  Control  Committee  and  the 
Joiijt  Technical  Coordinaclng  Group  under  the  auspices  of  the  Joint  Logistic  Commanders  and  other  formal  and 
informal  coordinating  gtv^ups.  The  objective  of  coordination  between  services  is  to  maximize  technology  output 
tlirough  complementary  piogtams. 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Armament  Laboratory,  Eglin  AFB,  FL,  manages  this  program.  The  work  Is 
performed  by  industrial  contractors,  DOD,  DOE,  and  educational  institutions  on  contract,  and  in-house.  The  ten 
major  contractors  In  FY  1981  were:  Lockheed,  Su.inyvale,  CA;  Sperry  Research  Center,  Sudbury,  MA;  General 
Dynamics  Pomona,  CA;  Houeyweli,  Hopkins,  MN;  Or Lando  Technology,  Inc.,  Orlando,  FL;  Chamberlain  Mgf.  Corp., 
Wateilou,  lA;  U.S.  Steel,  Birmingham,  AL;  Kaiser  Aluminum  and  Chemical  Sales,  Inc.,  Oakland,  CA;  Instrom  Corp. 
Canton,  M.\;  and  Motorola,  Inc.  Scottsdale,  AZ,  There  were  twenty  contracts  issued  in  PY  1981  to  fifteen 
contractors.  Of  this  total,  eight  of  the  contracts  were  Incrementally  funded  and/or  follow-on  to  FY  1980  and 
prior  year  contracts. 

(U)  PROGRAM  ACCOMPLISHMENTS  nNU  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Feasibility  of  the  Bunkered  Target  Munlilon  to  successfully  penetrate 
inl«)  deeply  burled  hardened  coiomand  and  contre*  targets  was  der^onstrated.  A  self-forging  warhead  concept  was 
aemonstrated  to  be  very  lethal  agalnrt  aircraft  and  is  being  co.  '  dered  for  use  in  the  Advanced  Medium  Range 
Alr-io-Alr  Missile.  Depleted  uranium  warhead  technology  coacc  ■  been  successfully  demonstrated. 
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Project:  #2502 

Frogram  Element:  #62602F 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523 


Title:  Guided  Weapons  Technology  and  Simulations 
Title:  Conventional  Munitions 

Budget  Activity:  Technology  Base,  #1 


New  kill  mechanisms  that  offer  potential  to  reduce  Soviet  ground  forces  combat  mobility  were  developed.  Concept 
studies  evolved  a  dispersion  mechanism  design  which  shows  promise  of  generating  selectable  patterns  from  cluster 
warheads.  Test  techniques  for  evaluation  of  long-rod  penetrators  were  developed.  Target  activated  munition 
fuzing  concepts  ware  advanced  to  demonstrate  the  use  of  passively-obtained  acoustic  and  seismic  signals.  Ground 
tests  of  the  low  altitude  altimeter  breadboard  were  completed.  Improve^aants  in  baseband  i ef lectometry  sensor 
antenna  technology  and  electronic  counter-countermeasures  technology  were  made.  The  design  and  fabrication  of 
the  integrating  accelerometer  has  been  completed,  and  the  test  and  evaluation  processes  were  Initiated.  A 
breadboard  based  on  microcomputer  technology  was  fabricated  and  tested  for  application  to  dispenser  timers.  A 
dispenser  tlmer/siraulator  interface  was  developed. 

FY  1982  Program*  Continue  vulnerability  studies  of  enemy  antJ-alr  weapon  systems,  and  determine  an  optimum 
defense  suppression  weapon  concept  that  will  satisfy  long  term  defense  suppressicn  requirements.  Continue  to 
investigate  and  optimize  the  combination  of  self-forging  fragmentation  technology  with  integral  incendiary  to 
provide  effective  suhmunltions  for  defeat  of  dlessl  fuel  targets.  Test  and  evaluate  kinetic  energy  penetrator 
cluster  munition  concepts  and  designs  for  penetration  into  buried/hardened  command,  control,  and  communlcatioiu; 
facilities.  Evaluate  operational  weapons  systems  versus  armed  helicopters.  Continue  to  develop  techniques  to 
harden  sensors  against  electronic  countermeasures.  Continue  fuzing  concept  studies  in  selsmic/acoustlc  target 
classification,  optical  s-ignal  processing,  and  sensitive  magnetic  measurement.  Test  functional  warhead  models 
against  realistic  targets.  Continue  fuze  sensor  and  futlng  system  technology.  Develop  in-line  electronic  saflng 
and  arming  devices  with  a  secure  communication  link  and  an  aircraft/fuze  data  interface  module.  Continue 
development  of  concept  for  imp lement ii ton  of  avionics  integrated  fuzing. 

3.  FY  1983  Planned  Program:  Continue  development  ot  technology  for  modular  dispenser  systems  with  selectable 
linear/area  pattern  control  for  cruise  missile  applications.  This  technology  could  provide  for  cost  effective 
defeat  of  armor  and  airfield  targets.  Continue  to  design,  test,  and  evaluate  warhead  models  for  alr-tJ-alr 
and  air-to-ground  missiles.  Continue  studies  to  define  an  optimum  defense  suppression  weapon  concept-  Continue 
to  design,  develop,  and  test  kinetic  energy  penetrator  concepts  for  defeat  of  hardened  targets.  Continue  evalu- 
.ia‘ Ion  of  weapon  concepts  versus  armed  helicopters.  Continue  fuze  sensor  and  fuzing  system  technology.  Complete 
l  he  fuz.,*  sensor  technology  necessary  to  build  a  99-percc:r.t  reliable  alr-to-surf  ace  fuze  system  for  impact,  impact 
time  delayed,  and  proximity  functioning.  Test  and  evaluate  a  breadboard  sensor  for  performance  In  tracking 
Individual  targets  In  the  presence  of  raultipl‘„  targets  and  clutter.  Basic  sating  and  arming  devices  applicable 
to  all  alr-dellvered  weapons  will  be  designed.  Demonstrate  the  feasibility  of  the  standardized  avionics  inte¬ 
grate  fuze  subsystem  design. 
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Project:  #2502  Title:  Guided  Weapons  Technology  and  Simulation 

Program  Element:  #62602F  Title:  Conventional  Munitions 

DOD  Mission  Area:  Engineering  Technology  (ED),  #523  Budget  Activity:  Technology  Base,  it^l 

Planned  Program:  Develop  a  design  fo'  at^vanced  dispenser  technology  for  advanced  aircraft  and  cruise 
missiles.  Continue  to  define  and  develop  the  technology  for  advanced  dispenser  systems  utilizing  selectable 
linear/area  pattern  control  for  guided  and  ungulded  cruise  missile  applications.  Continue  studies  to  define  an 
optltaim  defense  suppression  weapon  concept.  Continue  warhead  technology  development  In  the  following  areas: 
advanced  kill  mechanisms;  warhead  physlcs/macerlal  penetration  dynamics;  warhead  conceptuallzatlon/demunstrati '  i 
Continue  fuze  sensor  and  fuzing  system  technology.  Demonstrate  alr-to- surface  fuze  systems  for  Impact,  Impact 
time  delayed,  and  proximity  functioning.  Continue  testing  of  breadboard  sensor  for  Identification  and  tracking, 
of  targets  against  l;lelds  of  nicJtlple  targets.  Evaluate  designs  for  basic  saflng  and  arsing  devices  applicable 
to  all  alr-aellvered  weapons.  Continue  feasibility  demonstratli n  of  the  standardized  avionics  Integrated  fuze 
subsystem  design. 

5.  Program  to  Completion:  This  Is  a  continuing  program, 
b.  Milestones:  Net  applicable 
■/ .  Resources:  ($  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total  Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completl'^n 

Costs 

RDT&E 

4,888 

5,194 

6-600 

7,200 

Continuing 

Not  applicable 

8 .  Comparison  with  FY  1982  Budget  Data:  ($  In  thousands) 

RDTiE  4,500  5,300  6,90C  Continuing  Not  applicable 
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FY  1963  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #62702F _ 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
■  (ED),  #521 


Title:  Conaand,  Control  &  Communications 
Budget  Activity:  Technology  Base,  #1 


(U)  RESOURCES  (PROJECT  LISTING)  ($  In 

thousands) : 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additlorial 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  CompleiJon 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

61,996 

65,887 

69,840 

75,363 

Continuing 

Not  Applicable 

06RA 

l^boratoiy  Operations 

28,293 

27,856* 

29,472 

29,865 

2338 

Assurance  Techniques  for 
Electronics 

4,500 

5,631 

6,Pj8 

7,050 

4506 

Surveillance  Technology 

6,309 

6,r20 

7,300 

8,150 

4519 

Communications  &  Contiol 
Technology 

5,806 

4,920 

5,300 

6,350 

4594 

Intelligence  Technology 

6,071 

6,320 

6,900 

7,650 

4600 

Electromagnetic  Radiation, 
Devices  &  Compunents 

4,807 

5,820 

6,300 

7,150 

5581 

Information  Sciences 
Technology 

6,2in 

8,420 

8,500 

9,148 

*  Excludes  I  Oct  81  Civilian  Pay  Raise  (4.B  percent) 

(iJ)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  provides  a  broad  technology  bnse  for  advancing 
Air  Force  mission  capabilities  in  Ccnmand ,  Control  and  Communications  (C^),  a  mlaalon  requirement  which  is  rapidly 
Increasing  Its  significance  oecause  revolutionary  advances  In  electronics  ant'  especially  In  computers  permeate  C^  tech¬ 
nology,  offering  more  unique  opportunities  than  In  any  other  mlation  areas  to  cope  with  the  crucial  time  compression  of 
modern  warfare.  Six  basic  technology  rreas  are  pursued:  Surveillance;  Intelligence;  Cosmtunlcatlons  and  Control;  Infor¬ 
mation  Sciences;  Electronic  Reliability  and  Electromagnetic  Compatibility;  and  Electromagnetic  Radiation,  Devices  and 
Components,  The  program  element  also  provides  for  the  operation  of  the  Rome  Air  Development  Center  (RADC),  Grifflss 
AFB,  Rome  KY,  and  the  RADC  Deputy  for  Electronic  Technology,  Hanscov  AFB,  Bedford,  MA. 

(L)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Emphasis  that  .•'^gan  In  FY  1982  In  the  area  of  decision  aids  will  continue  to  be 
addressed.  The  problems  attacked  will  concentrate  <>a  the  tactlecil  arena,  ii^ltere  exicting  conditions  dictate  immediacy. 
Ironically,  the  benefits  of  high  speed  electronics  processing  capabilities  In  the  tactical  system  %fould  actually  produce 
negative  factors  if  the  human  1ft  not  given  the  manipulative  tools  and  computer  aids  to  keep  ahead  of  the  battle  situation 
ind  information  flow.  Other  representative  areas  of  pursuit  will  Include:  developtment  of  technologies  for  the  spsceborne 
radar  to  have  available  the  ability  to  take  the  high  ground  In  surveillance,  and  fiber  optics  development  for  tactical 
communlcatlonti  to  provide  airlift  and  survivability  advantages. 


Program  Element:  #62‘/02F  Title:  Ccnuaand,  Control  &  Communicarlons 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  Budget  Activity:  Technology  Base,  #1 

(ED),  IS21 

(U)  COMPARISON  WITH  FY  1962  f>ESCRlPTIVE  SUMMARY: 


Total 


FY  1981 

FY  1982 
Esti sate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

RDT&n 

61,300 

67,999 

83,029 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  F'JNDS: 

Military  Construction 

900 

2,049 

I 

1 


r  I 

I 


! 


I 


i 


Frovjreo  Element:  I6270?.y  Title:  CommanJ,  Control  &  Communications 

DOD  Mission  Aree :  Electronic  and  Physical  Sciences  Budget  Activity:  Technology  Base,  #i 

(ED),  ^521" 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  technical  explosior  in  elactronlv-'S  and  cotaputews  in  recent  years  is  making 
a  proTound  impact  cn  Air  Force  Command,  C^intro?  and  CoouBunlc&tlons  tochr'olog’  at  the  exploratory  development  level. 
Although  advances  in  electronic  devices  provide  unique  opportunities  fo:*  revolutionary  advances  they  have  attendant 
problems  peculiar  to  military  'jnvlronmenta  not  experienced  by  the  commercial  sector.  The  introduction  of  very  large 
sc&le  integrated  circuits  will  provide  densities  ot  hundt'^ds  ot  taoucanas  of  trar.^'i^ters  on  a  chip  with  millions  of 
instructions  per  second,  basically  placing  the  equivalent  of  large  computers  on  a  single  chip.  Utilization  of  these 
“systems’'  on  a  chip  in  military  equipment  demands  determination  of  their  reliability  over  the  range  of  military  require¬ 
ments.  That  demands  totally  new  technologies  because  it  is  not  p isnible  to  get  inside  these  “8y8tems“  which  in  the  past 
were  combinations  of  thousands  of  individual  chips  to  which  probes  could  he  attached.  One  new  method  this  program  has 
produced  is  the  Inveaticn  of  a  visual  post-mortem  technique  used  on  large  integrated  circuits  by  viewing  them  through 
a  liquid  £ry8t£‘  which  reveals  failure  points  within  the  circuit.  Tills  and  special  electron  microscope  methods  are  the 
kinds  of  tools  h^'lng  developed  to  provide  reliable  ttallltary  systems  that  use  integrated  circuits.  Surveillance  technology 
faces  unique  challenges  in  the  area  of  positive  identification  of  taiget  aircraft  beyond  visual  range  as  friend  or  foe. 
This  program  is  pursuing  noi.-cooperstlve  target  recognition  techniques  to  meet  this  challenge.  This  program  element  is 
also  providing  the  low  power,  low  co3t,  t>*an8mit/recelve  modules,  signal  processing,  and  remhrsne  antenna  technology 
necessary  for  Jam  resistant  space  radar  systems  that  arc  capable  of  detecting  ext.'Cisely  small  targets.  It  is  also  pro¬ 
viding  the  t«*chnology  to  detect  and  track  extremely  low  cadsr  cross  ccctlon,  stesithy  targets  such  as  high  speed,  low 
altitude  cruise  missiles  which  conventional  radars  cannot  “ece“.  In  communications,  &s  In  device  technology,  the  Air 
Force  is  Investigating  the  use  of  fiber  optics  for  specific  military  ;ipplloat ione ^  By  using  fiber  optics,  transmission 
distances  can  be  Increased  by  a  20-to-one  ratio  over  copper  c»»ble  with  a  lO-to-onc  weight  advantage,  increasing  tactical 
survivability  and  all  lift  capability.  The  advaices  in  coapuclng  and  electronics  technologies  have  greatly  improved  our 
capability  In  the  area  of  information  gathering  and  handling.  Intel.llgeiice  information  storage  requirements  have  driven 
technology  to  pursue  methods  of  high  density  recording  and  extremely  Mgh  speed  data  access  and  retrieval  to  optimize 
exploitation  of  this  advanced  processing  ceoablllty.  To  address  th;l3  piohlem.  this  program  element  has  developed  wide 
band  recording  lu  high  densl.y  digital  recorders  and  data  transfer  rates  of  600  million  bits  per  second  through  the  use 
of  a  laser  recorded  digital  optical  disc.  This  program  is  providing  technology  to  determine  which  declsiors  within  a 
modern  tactical  Comiuand  and  Control  system  could  be  assisted  by  the  use  of  intelligent  decision  aids,  drawing  on  the 
advance  technologies  areas  of  Artificial  Intelligence,  Computer  Science,  «nd  Decision  Analysis. 

-^bLATED  ACTIVITIES:  Tols  program  is  actively  coordinated  at  trl-survlce  and  Interagency  levels  to  preclude  duplica¬ 
tion  auii  to  meet  overall  Department  of  Defense  (ODD)  needs.  Examples  of  this  coordination  are  the  OOD  Advisory  Croup  on 
Electronic  Devices,  the  Intercervlce  Antenna  Group,  the  Technology  Coordinating  Papsr  on  Electronics,  the  DOD  Higher 
Order  Language  Working  group,  and  DOD  Embedded  Computer  Research  and  Developtaent  Technology  Panel.  DOD  has  fostered 
closer  coordination  between  the  Services  during  ^’Y  1981  In  several  technology  areas  affecting  this  program,  particularly 
In  surveillance  and  communications  areas.  For  Instances,  Joint  reviews  of  surveillance  programs  are  underway  and  a  Tri- 
Service  fiber  optics  working  group  hsa  been  revitalized.  Participation  in  various  North  Atlantic  Treaty  Organization 
(NATO)  panels  and  working  groups  and  liaison  with  the  European  Office  of  Advanced  Research  and  Development  further 
coordinates  program  efforts.  Wo.k  performed  is  related  to  electronics  efforts  at  the  Air  Force  Avionics  Laboratory, 
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Program  Eleiaent:  I62702F  Title:  Comaand ,  Control  S  Ccnaanlc^lioritj 

DOD  Mlsslcn  Area:  Electronics  and  Physical  Sciences  Budcet  Activity:  Tech*  . 

(ED),  #521 

Air  Force  Weapons  Laboratory,  Lincoln  Laboratory,  the  Aru»3'  Electtonlcs  Comniand,  Office  of  Naval  Kesearrh,  National 
Aeronautics  and  Space  Administration,  the  Defense  Advanced  Research  Projects  Agency  and  other  government  a^jencies.  Image 
exploitation  programs  are  coordinated  through  a  national  conmlttee  while  the  Defense  Happing  A,  » ucy  (DMA)  coordinates  all 
service  programs  in  mapping  and  charting.  The  National  Secuiity  Agency  coordinates  all  service  trograms  in  signals  intel¬ 
ligence  and  the  Defense  Intelligence  /agency  coordinates  all  work  in  intelligence  data  handling.  Basic  research  in  Program 
Element  61101F,  Defense  Research  Science,  dliectly  feeds  into  this  program.  Major  advanced  uevelopnent  programs  assigned 
to  RADC  to  which  direct  technology  transfers  made  ar:;  PE  63728F,  Advanced  Computer  Technology;  PE  63750F,  Counter- 
Countermeasures  Advance  Development;  PE  63789F,  Coam  .d.  Control  and  Communications  Advanced  De^^elopment ;  PE  63747F,  PAVE 
MOVER;  PE  63726r.  Fiber  Optic  for  C^T;  PE  63259F,  Cartographic  Applications.  Efforts  in  this  program  are  also  trans¬ 
itioned  into  other  program  el^ .  *nts  such  aw  PE  6320SF,  Reconnalaaance  Senaors/Procesalng  Techniques;  F£  63431F,  Advanced 
Space  Communications;  PE  31011C(F),  Cryptological  Activities;  PE  32022F,  Scientific  ana  Technical  Intelligence;  PE  31025F, 
Intelligence  Data  Handling  Systems;  and  PE  6A750F,  litelllgence  Equipment.  Related  non-Alr  Force  programs  are: 

PE  63701B,  Mapping  and  Charting;  PE  62725A,  Computer  uvid  Information  Sciences;  PE  62705A,  Electronics  and  Eler.tc:onlc 
Devices;  PE  627I2N,  Surface/Aerospace  Target  Surveillance;  PE  62721N,  Command  ared  Control  Technology;  and  PE  62762N, 
EU-ctronlc  Device  Technology.  Technical  support  is  provided  to  the  Electronics  Syntem  Division,  Space  Division,  the 
Defense  Mapping  Agency  (DMA),  Defense  Intelligence  Agency  iDLA),  Defense  Commn.lcatlcns  Agency  (DCA),  Defense  Nuclear 
Agency  (DNA),  the  Army  and  Navy. 

(U)  WORK  PERFORMED  BY:  The  in-hoise  activity  is  performed  at  the  RoriC  Air  Development  C-enter  (RAJiC),  Crifflaa  AFB,  KY, 
at  th7~^>C  Deputy  for  Electronics  Technology,  Hanscom  AFB,  M*.  and  rt  ten  off-base  sites  located  throughout  New  York  and 
Massachusetts.  Ten  major  contractors  in  FY  19S1  were:  Bunk&r-Ramo  Corp. ,  Westlake  Village,  CA;  Pattern  Analysis  Recogni¬ 
tion  Inc.,  Rome,  NY;  Honeywell  Information  Systems  Inc.,  McLean,  VA;  TRW  Inc.,  Redondo  Beach,  CA;  Harris  Corp.,  Rochester, 
NY;  RCA  Corp.,  Camden,  NJ;  Hughes  Aircraft  Co.,  Fullerton,  CA;  LOCICON,  Inc.,  Woodland  Hills,  CA;  Syracuse  Resean.h  Corp., 
Syracuse,  NY;  Northwestern  University,  Evanston,  IL.  There  werfl  133  contractors  with  405  contracts  la  FY  1981. 

( ^ ^  FRIX^RAM  ACCOMPLI StiMENTS  AND  FUIURE  PR(X>RAMS : 

1.  (U)  FY  1981  and  Prior  Accompi ishmento :  Reliability  qujllf Icstion  of  electronic  devices  for  military  use  has 
been  extende.?  to  include  16  bit  microprocessors.  Technology  for  the  next  generation  tactical  radar  to  replace  the  AN/TPS- 
43  ground  raJar  and  to  meet  the  emerging  threats  has  transitioned  into  advanced  development.  The  throe  critical  areas  of 
spaceborne  radar  technology,  on-board  signal  procesiiln^,  transmit/receive  modules,  and  the  membrane  antenna  ai«  meeting 
or  exceeding  thefr  design  goals.  Experimental  model-^  of  Che  modular  will  meet  low  power  drain,  sire  and  weight  require- 
mentik  and  th;^  membrane  antenna  has  successfully  completed  dynamic  ph>alcal  tests  for  stability  and  thermal  dissipation. 
Fiber  optics  .or  allltary  ground  use  has  seen  a  successful  faoricatlon  of  a  replaceisenr  26-palr  cable  for  the  r  Support 
Operations  Ct*nter  and  c  new  highly  efficient  fiber  optic  multiplexer  has  been  invented.  The  laaer  recorded  optical  disc 
with  10^^  bit  storage  capacity  on  a  disc  Che  slie  of  a  phonograph  record  has  ; roven  good  enough  to  do  200  megahertz 
bandwidth  recording  for  an  operational  intelligence  program.  A  new  semiconductor  junction  for  radiation  resistant  cir¬ 
cuit  was  invented  and  Is  receiving  further  testln<^.  A  new  very  L:gh  level  language  programming  system  was  delivered 
which  may  advance  auto»ar**d  computer  programming  techniques.  A  upeclal  emphasic  will  begin  and  continue  through 
Fiscal  Year  1985  to  meet  Air  Force  net.ds  In  computer  technology  through  the  year  2000. 
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Program  Element ’  #62y02F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
"(ED),  <^521"^ 


Title:  Command,  Control  &  Communications 
Budget  Activity:  Technology  Base,  #I 


2.  (U)  PY  1982  Program:  Device  reliability  assurance  will  include  32  bit  rilcroprocessor  qualification.  Phase 

shift  only  modules  for  a  possible  use  In  spaceborne  radar  will  be  designed  and  several  transmlt/vecelver  modules  will 
be  produced  as  full-up  radio  frequency  (RF)  sections  of  the  radaro  Fiber  optica  technology  will  begin  transition  Into 
advanced  development  for  the  tactical  cable  and  the  new  multiplexer  will  continue  development.  Testing  will  be  completed 
on  the  600  megabit  per  second  tape  drive  and  the  optical  disc  recorder  will  continue  development.  A  receiver  design  will 
be  completed  for  a  high  frequency  ducted  mode  propagation  exp';f 'iient .  Combined  anaiog/dlgl tsl  circuit  developments  will 
provide  up  to  a  50^000  fold  Increase  In  processing  rate  over  all  dlgitel  circuits  of  the  same  sire  and  weight.  Emphasis 
begun  In  FY  1931  and  continuing  for  five  years  in  computer  technology  will  focus  on  automated  computer  programming  via 
Artificial  Intelligence  Techniques.  Decision  aids,  specifically  for  the  tactical  commander  will  be  pursued,  capitalirlng 
on  extensive  work  done  in  basic  research  and  in  the  private  sector.  Development  will  begin  on  computer  tools  to  help 
decision  makers  reduce  data,  gain  real  time  flexible  information  handling,  and  Interact  with  a  volatile  tactical  environ¬ 
ment  In  making  critical  decisions.  The  goal  is  to  provide  these  commanders  with  tools  derived  from  emergent  advances  in 
computing  power  for  use  against  the  mounting  threat  of  overwhelming  Information  generated  by  these  same  advances  in 
compur.lng  power,  a  problem  complicated  by  the  instantaneous  nature  of  modern  weapon  systems  technology. 

3.  (U)  FY  1983  ?lanned  Program;  Development  will  begin  on  combined  hardware/software  reliability  prediction 

technology  and  device  reliability  assurance  will  include  chips  of  the  60,000  gate  per  chip  complexity.  Techoulogy  for 
the  next  generation  E-3A  Airborne  Warning  and  (k>ntroI  System  (AWACS)  surveillance  platform  will  see  incorporation  of 
transferable  signal  proceaslng  «;ffort8  from  thj  spaceborne  radar  work.  Phase  shift  only  modules  will  be  combined  ^;lth 
the  radiating  membrane  for  limited  testing  of  a  spaceborne  radar  design  configuration.  Fiber  optica,  high  frequency, 
and  Bitellite  communications  efforts  will  continue  transition  into  adv^^nced  development  as  various  segments  reach  <<uc- 
cessful  evaluation.  Intelligence  technology  will  stress  wideband  recording  with  investigations  of  materials  suitable 
for  taster  read/wrlte/erase  capabilities  in  laser  optical  recording.  Automatic  updating  of  intelligence  data  bases 
from  free  tart  of  messages  will  he  investigated.  An  effort  will  continue  at  modest  level  to  aid  the  data  production 
problem  faced  by  the  Defense  Mapping  Agency  and  impacting  Air  Force  weapons  syster.s  relying  «*n  this  dats.  Analug/di^it..! 
signal  processors  using  charge  coupled  devices  and  surface  acoustic  wave  devices  will  he  further  developed  for  use  In 
peripheral  components  needed  to  operate  with  vfy  high  throughput  processors,  such  as  very  high  speed  Integrated  circuits 
(VKS'C).  Efforts  to  reduce  size  and  v;cfght  of  atomic  frequency  time  standards  will  be  pursutd  to  produce  standardized, 
low  cost  timing  and  synchronization  components  on  a  new  scale.  Decision  aids  to  provide  tools  fer  tactical  commanders 
In  target  aggregation,  battle  staff  decision  ma’^lrg,  and  force  maaagement  will  be  continued.  In  comparison  with  the  V{ 
1983  program  resources  shown  in  last  year's  Desciiptive  Sumrna;*/,  some  efforts  will  not  be  pursued  wl',ich  were  planned  at 
that  fumllng  level,  or  will  be  drastically  reduced  or  deferred  to  future  years.  For  Instance,  extensive  testing  of 
large  numbers  of  spaceborne  i adar  modules  will  net  possible;  decision  aids  efforts  will  be  stretched  out  and  the 
program  will  have  a  longer  transition  time  to  field  coonuinderf.  Accelerating  the  development  of  the  production  processor 
needed  to  rapidly  produce  cartographic,  and  photog»-am«etrlc  data  that  it  needed  tor  terrain  following  weapon  aystems 
will  not  be  possible  ot  the  level  needed  f‘'r  a  possible  breakthrough. 
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4.  (U)  FY  1984  Planned  Program:  Techniques  will  begin  in  quality  assessment  methods  for  extremely  small,  very 

high  speed  Integrated  circuits.  Bulli -in-test  and  fault  detectlon/lsolatlon  technology  will  transition  into  advanced 
development.  Varlouti  elements  in  the  spaceborne  radar  technologies  will  be  Integrated  on  small  scale  for  limited 
evaluation.  Fiber  optic  transcei.var  devices  for  standardized  use  will  transition  into  advanced  development.  The  optical 
disc  recorder  will  be  ready  for  evaluation  for  selected  intelligence  applications.  The  elements  of  the  high  frequency, 
ducted  mode  experiment  will  be  complete  ^ind  are  scheduled  to  stair  test  if  the  satellite  launch  schedule  remains  firm. 
Decision  aids  efforts  will  continue  with  tactical  omphasls  and  automated  programming  techniques  will  be  initially  evaluated 
as  they  are  completed. 

5>  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Mil«*stqne8:  Not  Appltrable. 
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Project:  #06RA 

Prograc  Element:  #62702F 

DOD  Mission  Area:  Electronic  c.nd  Physical  Sciences 
^ED),  #521 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION :  This  project  provides  the  support  activities  required  to  operate  the  Rome  Air 
Development  CentCT  (RADC),  Grlfflss  AFB,  NY,  and  the  RADC  Deputy  for  Electronic  Technology,  Hanscom  AFB,  MA.  Support 
provided  Includes  the  pay  and  related  costs  of  civilian  scientists,  engineers  and  supporting  personnel,  travel,  transport- 
^  at ion,  rents,  communications,  utility  costs,  procurement  of  supplies  and  equipment,  and  contractor  support  services.  RADC 
is  responsible  for  exploratory  development  and  advanced  development  programs  in  surveillance,  communications  and 
control,  intelligence,  information  sciences,  electronic  reliability,  electromagnetic  compatibility,  electromagnetic 
radiation,  devices  and  components.  It  is  also  responsible  for  technology  Intensive  engineering  development  programs, 
primarily  in  the  intelligence  area.  RADC  also  provides  technical  support  to  current  and  future  systems  programs.  Project 
i  formerly  06DH. 

(U)  RET ATED  ACTIVITIES:  The  project  supports  and  complements  all  the  technical  projects  under  this  program  element  and 
numerous  other  progrt-^ms  being  performed  at  the  Rome  Air  Development  Center. 

(U)  WORK  PERFORMED  BY:  The  Rome  Air  Developm'^nt  Center,  Griff Iss  AFB  NY,  is  responsible  for  the  management  of  the 
projocts  under  this  element.  Work  is  performed  by  that  organization  and  the  RADC  Deputy  for  Electronic  Technology, 

Hanscom  AFB,  MA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  Accompllshiaento  and  Future  Programs:  Plans  and  accomplishments  were  discussed  in  the  Descriptive  Summary 
for  the  overall  Program  Element.  This  project  will  also  provide  for  upgrade  of  the  administrative  processing  support 
systems  needed  to  support  and  reduce  the  workload  of  the  laboratory  contract  ^ianagers.  This  is  an  experiment  in  office 

,  automation  and  management  information  systems  scheduled  for  completion  In  1982. 

2.  (U)  Program  to  Completion:  This  is  a  continuing  progra'a. 

3.  (U)  Milestones:  Not  applicable> 

4.  (U)  Resources: 


FY  l^Hl 
Actual 

FY  1982 
Estimate 

FY  1983 
Esrimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

28,293 

27,856* 

29,472 

29,865 

Continuing 

Not  Applicable 

Excludes  1  Oct  hi  Civilian  Pay  Raise  (4.8  percent) 


Title:  Laboratory  Operations 

Title:  Command,  Control  and  Communications 
Budget  Activity:  Technology  Base,  #1 
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Project:  #06RA 

Program  Element :  #62702F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
(2b),  ^521 


Title:  Laboratory  Operations 
Title:  Command,  Control  and  Communications 

Budget  Activity:  Technology  Base,  #1 


5.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E  Funds 

26,800* 

27,316 

27,700 

Continuing 

Not  Applicable 

*Excludsd  Oct  1980  Pay  Raise 
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Project  P233S  Title:  Assurance  Techniques  for  Electronics 

Program  Element;  #62702F  Title:  Command,  Control  &  Communications 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  (ED),  #521  Budget  Activity:  Technology  Base,  #1 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  the  Air  Force  with  basic  technology  in  reliability  and 
maintainability  (R&M)  techniques  and  In  electromagnetic  compatibility  (EMC).  The  technologies  art  essential  to 
Air  Force  systems  dependent  on  electronics  and  have  assumed  paramount  Importance  with  the  advent  of  new  electronic 
components  such  as  large  scale  Integrated  circuits  (LSI).  Although  one  of  the  chief  payoffs  Is  lower  systems  life  cycle 
V  costs,  the  critical  factor  is  systems  availability  -  having  the  electronics  there  when  needed.  The  boom  of  new  semi¬ 
conductor  technologies  in  the  last  decade  has  dramatically  Increased  the  capabllltv  of  military  electronic  systems  and 
has  demanded  an  Increased  emphasis  In  ensuring  that  only  those  devices  qualified  to  perform  over  the  Cull  range  of 
military  stress  environments  are  used  in  military  designs.  These  devices  with  their  attendant  advantages  of  thousands  of 
gates  In  a  single  chip  also  present  unique  reliability  problems.  Functions  previously  assigned  to  be  Implemented  by 
^  hundreds  of  discrete  chips  to  which  measurement  probes  could  be  attached  are  now  Integrated  Into  "systems”  as  a  single 

chip.  New  evaluation  techniques  for  failure  modes  and  prediction  techniques  are  being  developed  to  keep  abreast  of  these 
changes.  Likewise,  in  terms  of  electromagnetic  compatibility,  the  art  of  preventing  systems  froit  Interfering  electro- 
magnetlcally  with  one  another  has  become  increasingly  difficult  with  the  Increased  use  of  LSI  devices.  These  lower 
powered,  densely  packed  components  allow  the  Integration  of  many  more  radio  frequency  emitters  in  any  given  platform, 
but  also  present  unique  problems  la  ensuring  that  they  can  function  without  Interference.  Not  only  are  these  devices 
susceptible  themselves  but  prediction  of  their  combined  effects  requires  sophisticated  techniques  beyond  those  required 
In  the  vacuum  tube  era.  The  lessons  learned  In  these  technologies  are  transitioned  directly  to  users  by  the  preparation 
of  various  military  specifications  and  standards. 

(U)  RELATED  ACTIVITIES:  R&M  and  EMC  efforts  related  to  electronic  devices  are  coordinated  through  the  DOD  Advisory 
Group  on  Electron  Devices  and  Technology  Coordination  Paper  on  Electronics.  In  addition,  trl-servlce  panels,  and  working 
groups  meet  on  i  regularly  scheduled  basis  to  discuss  and  coordinate  activities.  This  project  Is  related  to  on-going 
activities  at  the  Air  Force  Avionics  Laboratory,  Lincoln  Laboratory,  Army  Electronics  Comnuind,  and  Office  of  Naval 
^  Research.  R&M  basic  research  In  PE  61102F,  Defense  Research  Science,  transitions  Into  this  project.  The  project 

output  transitions  directly  Into  various  DOD  R&M  specifications  fur  ^Lxch  RADC  Is  the  preparing  activity  and  both  R&M 
and  EMC  technology  Is  taken  directly  to  system  developers  through  vigorous  system  technical  support  activities.  Tlie  EMC 
technology  8 iso  supports  the  Intrasystem  Analysis  Program,  a  sophisticated  computerized  prediction  tool,  used  to  design 
new  weapon  ty  .terns  to  be  free  of  electromagnetic  Interference  effects. 

(D)  WORK  PERFORMED  BY;  The  In-house  activity  Is  performed  at  the  Rome  Air  Development  Center,  Griff iss  AFB  NY.  Ten 
major  contractors  in  FY  1981  were:  General  Electric  Co.,  Pittsfield,  MA;  McDonnell  Douglas,  St.  Louis,  MO;  IIT  Research 
Institute,  Chicago,  IL;  Syracuse  University,  Syracuse,  NY;  IITRI  Corp.,  Chicago,  IL;  Southeastern  Center  for  Universities, 
St.  Cloud,  FL;  Integrated  Circuit  Engineering  Co.,  Scottsdale,  AZ;  IBM  Corp.,  Manassass,  VA;  Hughes  Aircraft  Co.,  Culver 
City,  CA;  Rockwell  International,  Cedar  Rapids,  lA. 
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Project  #2338  Title:  Assurance  Techniques  for  Electionics 

Program  Element:  #62702F  Title:  Coimrandy  Control  &  Coiounlcatlons  (q1) 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  (ED)»  #521  Budget  Activity:  Tecttuojogy  Base,  #1 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGHAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  project  has  provided  the  technology  required  to  improve  the  operational 
readiness  and  mission  success  of  a  wide  variety  of  Air  Force  electronic  systems.  Product  evaluations,,  electrics}  charact¬ 
erization  and  reliability  assurance  have  resulted  in  significant  improvements  in  the  electrical  and  reliabllty  character¬ 
ization  of  16  bit  microprocessor 3,  such  as  the  Z-8000  and  advanced  memories.  These  device  reliability  advances  were 
paralleled  by  equipment  system  Reliability  and  Malntaln»t,bllity  (RAM)  outputs  in  liap..oved  prediction  models  for  bubble 
memories,  traveling  wave  tubes,  and  fiber  optic  assemblies.  These  studies  coupled  with  system  testability  rating  and 
design  techniques  resulted  in  improvements  of  PAH  prediction  design  and  demonstration  technology  for  Systems.  The 
transfer  of  electromagnetic  compatihlllty  technology  was  enhanced  in  FY  81  through  incorporation  of  improved  models  and 
nonaverage  power  EMC  prediction  capabilities  within  the  lutrasystsw  EMC  analysis  program  (lEMCAP).  Tlie  EMC  control 
studies  resulted  in  the  developm*  it  of  electronically  tunable  sTJlters  ana  linear  interference  cancellation  technic  .. 

An  ultra  low  noise,  electronically  tuned  oscillator  was  developed  in  FY  19b2.  This  technology  will  utl'oately  be  id 
to  develop  a  225-LO-400  MHZ  synthesizer  with  improved  signal -to-noise  capabilities.  Finally,  an  experimental  model 
radio  was  devexoped  which  will  improve  the  EMC  performarrci;  of  existing  communications  systems  on  Air  Force  weapons 
platforms. 

2.  (U)  FY  1982  Progtam:  The  Solid  State  Device  reliability  tnek  will  concentrate  on  the  development  of  the. 
technology  base  for  asseesing,  predicting,  and  specifying  the  reliability  of  a  variety  cf  co3v:-onent8  ranging  from  16K, 
dynamic  random  access  memory  (RAM)  devices  to  32  bit  microprocessort?^  Studies  will  also  be  conducted  on  advanced  power 
switching  devices  and  gallium  arsenide  devices  which  are  seeing  increased  usage  in  Air  Foret  systems.  Testability 
techniques  will  be  transferred  to  developers  by  inclurlon  in  a  reliability  design  handbook.  iTlectromagnetlc  compatibility 
efforts  will  concentrate  on  the  development  of  models  tor  analysis  and  prediction  of  the  perforwf^nce  of  complex  systems. 

In  wideband  F.MC  problems,  new  measurement  techniques  and  instrumentation  and  the  investigation  oi  surface  sources  of 
ititennodular  Ion  will  be  pursued  in  order  to  enhance  interference  control  capabilities.  These  studlis  will  lead  to  design 
gulden  tor  improved  collocation  of  sensitive  electronic  communications  and  surveillance  systems. 

FY  1983  Planned  Program;  New  investigations  will  begin  on  the  impact  of  software  and  hardware  cn  total  system 
reliability.  Reliability  evaluation  of  devices  will  continue  r:t  the  60,000  gate  per  chip  level.  Farther  definition  will 
be  done  of  the  pluyslcal  and  electrical  factors  affecting  the  evaluvttlon  of  fully  Integrated  analog  and  digital  subsystems. 
The  equlpmetit/syst/’a  RAM  program  will  upgrade  the  reliability  prediction  methodology  through  development  of  iK^dels  for 
evolving  device  technology.  Failure  modes  and  effects  analysis,  sneak  circuit  analysis  and  th  rraal  evaluation 
methodology  will  be  developed  to  aid  in  improved  RAM  des'gn  and  teat  of  equipment.  Testing  of  advanced  8ynthe8lz.'rs  and 
antenna  coupler  systems  for  improved  c  >mpatlblllty  will  be  conducted. 

A.  (U)  FY  1984  Planned  Program:  Invf.stlgatlon  of  failure  mechanisms  In  devices  fabricated  ar  submicron  spacings  wll? 
begin.  Also,  related  efforts  will  begin  In  quality  assessments  of  very  high  speed  Integrated  circuit  (VHSIC)  and  very 
large  scale  integrated  circuits.  Efforts  In  developing  testability  standards  will  continue.  A  transmitter/receiver 
with  much  Improved  inteference  resistance  based  on  the  expel ifi^ntal  model  radio  will  begin  design.  Antenna  model  updates 
will  he  Incorporated  into  the  cloctromagnetic  coapatibllity  modeling  program  for  use  by  system  developers  to  reduce 
interference  In  collocating  emitters  ot  airborne  platforr!3. 
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Project  #2338  .Title:  Assurance  Techriques  for  Elec  onlcs 

Prograa  Element:  #62702F  Title:  Command,  Control  &  Communicationo 

DCD  Mission  Area:  Electronic  and  Physical  Sciences  (ED),  #521)  Budget  Activity:  Technology  Base,  #1 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources: 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

ROr&E 

4,500 

5,631 

6,068 

7.050 

Continuing 

Not  Applicable 

8.  (U) 

RDTfE 

Comparison  with  FY  1982  Descriptive  Summary: 

4,800 

5.725 

8.200 

Continuing 

Not  Applicable 

It'  the  previously  identified  funding  for  FY  1983  is  provided  additional  emphasis  will  be  applied  to  accelerating  the 
qualification  of  electronic  circuits  and  to  increasing  testability  improvements  in  equipment  designs. 
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Project;  #4506  Title:  Surveillance  Technology 

Program  Element:  #62702?  Title.  Command,  Control  and  Communication 

DOD  Mission  Area:  Electronic  und  Physical  Sciences  Budget  Activity:  Technology  Base,  #1 

(ED),  #521" 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  llie  objective  of  this  project  is  to  develop  advanced  ground,  airborne,  and 
space  based  sysiem  and  sensor  concepts  and  the  associated  technology  base  for  application  to  future  Air  Force  surveillance 
needs.  The  major  thrusts  include  development  of  new  surveillance  radar.  Electronic  Counter-Countemeasures ,  identifica¬ 
tion,  and  survivability  technologies  for  both  Tactical  and  Strategic  surveillance.  Beyond  visual  range,  positive  idtntl- 
ficatfon  is  a  high  priority  operational  requirement  and  new  technologies  are  being  pursued  to  solve  this  problem. 
technology  is  also  addressing  the  problem  of  detecting  and  tracking  low  observable  threats,  such  as  cruise  .dlsslles. 

The  radar  cross  sections  of  these  vehicles  are  so  small  that  co»,ver.tloiiai  radars  cannot  reliably  detect  them.  Jam  resist¬ 
ance,  long-lived,  space  based  radar  with  the  capability  to  detect  and  track  1990*8  type  threats  is  based  on  the  signal 
processing  and  array  antenna  techniques  in  this  project,  apace  systems  and  mobile  tactical  systems  require  extremely  high 
power  tubes  and  that  technology  is  also  developed  in  this  project. 

(U)  RELATED  ACTIVITIES;  Electron  tube  and  device  developments  are  coordinated  through  the  DOD  Advisory  Group  of  Electron 
Devices  and  Tec^.nslogy  Coordination  Papers  on  Electronice.  In  addition,  triservico  panels  and  working  groups  such  as 
the  None*  operative  Target  Recognition  Working  Group  meet  on  a  regularly  scheduled  basis  to  discuss  and  coordinate  activit¬ 
ies.  For  '^axample,  a  workshop  on  Target  Identification  was  in  Oct  1981.  The  work  undertaken  in  this  project  is  relat 

to  on-going  activities  at  the  Air  Force  Wright  Aeronautical  Laboratories,  Space  Division,  Electronic  Systems  Division, 
Lincoln  Laboratory,  Army  Electronics  Command,  Office  of  Naval  Research,  NASA,  and  Defense  Advanced  Research  Projects 
Agency  (DARPA),  The  electro-optical  area  builds  extensively  on  technology  developments  spnnsored  by  the  Defense  Advanced 
Research  Projects  Agency.  The  technology  output  of  the  Surveillance  Technology  project  Is  transitioned  into  PE  63750?, 
Counter-Countermeasures  Dovelopment,  PE  63789F,  Command,  Control  and  Communication  Advanced  Development;  and  PE  12412F, 
Distant  Early  Warning  (DEW)  Refurbishment. 

(U)  WORK  PERFORMED  BY:  The  In-houce  activity  Ip  performed  at  the  Rome  Air  Development  Center,  Grlfflss  AFB  NY.  Ten 
contractors  in  FY  81  were:  Raytheon  Co.,  Wayland,  MA;  General  Research  Corp.,  Santa  Barbara,  CA;  Vartan  Associates, 

Palo  Alto,  CA;  General  Electric  C<).,  Syracuse,  NY;  Wes.inghouse  Electric  Corp.,  Faltimore,  MD;  Decision  Science  Applica¬ 
tion,  Arlington,  VA;  Technology  Service  Corp.,  Santa  Monica,  CA;  RCA  Corp.,  Mooresf.own,  KJ;  Grumman  Aerospace  Corp., 
Bethpage,  NY;  liizeltlne,  Greenlawn,  NY. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments ;  Technology  In  this  project  has  provided  the  basis  for  the  advanced 

development  of  the  Advanced  Tactical  Radar,  the  new  highly  survivable  auti-Jam  r&dar  designed  to  replace  the  AN/TPS-43 
radars.  Spaceborne  radar  development  has  seen  verification  of  the  design  of  the  Advanced  On-board  Signal  Procecsoi’ 

(AOSP)  to  meet  the  demands  of  an  air  defense  mission,  ‘fhe  AOSP  Is  the  heart  of  controlling  the  radar  functions  in 
space.  Physical  tests  conducted  in  the  10  foot  x  10  foot  section  of  the  radiating  phased  array  membrane  have  shown  it 
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Project:  #4506 

Program  Element ;  #62702F 

DOD  liisslon  Area:  Electronic  and  Physical  Sciences 
(ED),  #521' 

will  perform  In  space  within  the  tolerances  of  warpage,  thermal  dissipation,  etc.  The  transmlt/rco^lve  modules  for  the 
radar  have  been  determined  to  meet  the  power,  size,  and  weight  reoulrementr  and  now  must  be  made  to  be  more  producible 
at  the  target  costs.  Simulations  of  the  integrated  system  verify  the  design  thus  far  for  a  shuttle-deployable  radar. 
Initial  efforts  will  begin  on  the  Advance  Airborne  Surveillance  P^dar  (AASR) ,  ^hc  next  generation  E-3A  Airborne  Warning 
and  Control  Lystem  (AWACS).  Design  for  sensors  tuned  to  cruise  misulle  threats  have  been  completed  and  engagement 
scenarios  have  bean  coupled  Into  the  multisensor  Integrated  systems  concepts.  An  experimental  traveling  wave  tube  was 
demonstrated  wHlch  has  twice  the  previously  available  peak  microwave  power  over  octave  (2GHz  -  A  HGz)  bandwidth,  a  sig¬ 
nificant  capabilities  advance  against  jamming  that  offers  at  least  a  two-to-one  reduction  In  cost  to  manufacture  over 
conventional  traveling  wave  tubes. 

2.  (U)  FY  1982  Program:  Concept  development  of  Integrated  radar/communlcatlons  using  the  agile  beam  of  an  advanced 
tactical  radar  will  begin.  Design  developments  for  decoys  to  be  used  with  such  a  radar  will  begin,  to  protect  It  from 
enemy  radlatlrn-seeklng  missiles.  AASR  efforts  will  continue  with  expansion  to  consider  high  flyer  conformal  array  radar. 
Complete  radio  frequency  (RF)  section  of  the  transmit /receive  modules  will  be  designed  as  an  entity  and  a  few  modules 
actually  produced  under  the  spaceborne  rrdar  program.  An  alternative  to  the  active  PF  space-fed  lens  would  be  a  version 
with  low-loss,  phase-shift-only  modules  and  the  first  design  iteration  for  that  t>}>e  module  will  be  completed.  Aircraft 
iJentlflcation  efforts  will  coiitinoe  with  emphasis  on  electronic  Guppert  measures  (stray  electronic  signals  which  can 
help  Identify  an  unknown  when  coupled  with  ot.ner  date)  and  bayeslan  prediction  techulvqces.  Cruise  missile  survelllan''."* 
sensor  concepts  will  be  prepared  for  use  In  augmenting  the  design  of  the  gap  filler  radaro  In  an  upgraded  Distant  E/irly 
Warning  (DEW)  line,  should  that  option  be  picked.  The  sensors  would  be  tuned  for  a  larger  cross-section  bomber  threat 

but  would  provide  higher  reliability  with  lower  power  requlrpraento.  High  power  tube  technology  will  demonstrate 
extended  interaction  klystron  amplifiers  operating  at  AO  percent  efficiency  and  megawatt  peak  power.  Development 
of  AO  to  AA  Gigahertz  traveling  wavetubes  (TWTs)  at  up  to  150  watts  power  will  begin. 

3.  (U)  FY  1983  Planned  Program:  The  feasibility  for  Integrated  radar/communlcatlons  will  continue  to  be 
investigated.  The  Advanced  Airborne  Surveillance  Radar  (AASR)  efforts  will  begin  transition  at  a  modest  level  into 
advanced  development  With  emphasis  on  electronic  counter-countermeasure  (ECCM)  and  target  Identification  problems.  A 
possible  application-,  of  the  Advanced  Ou-board  Signal  Processor  (AOSP)  usage  In  the  AASR  platform  v»lll  be  Investigated. 

The  AASR  Is  the  next  generation  E-3A  Alruorne  Warning  and  Control  (AWACS)  airborne  surveillance  system  which  will  not 
require  a  rotodome  and  will  have  the  latest  ttate-of - the-art  capabilities.  The  AOSP  for  spaceborne  radar  Is  an  Array 
of  processing  elements  called  array  computet  elements  (ACE)  which  are  distributed  throughout  the  hundred  thousand  plus 
transralt/recelve  modules  and  are  interconnected  by  high-speed  data  busses.  An  eight  ACE  model  of  the  AOSP  developed  in 
FY  1982  will  continue  c  ^luation  to  validate  AOSP  operating  system  and  software.  Aircraft  identification  wi,^l  continue 
developmeit  of  fusion  concepts  ar.d  the  application  of  decision  aids  and  artificial  Intelligence  techniques,,  including 
new  algorithm  development  efforts.  Spaceborne  radar  phase  -  shift  only  modules  will  be  combined  with  the  membrane  lens, 
and  RF  testing  will  be  perforoied.  Millimeter  wave  traveling  wave  tube  developments  will  continue  for  space  cconunlcatlons 
with  o.ophasls  on  increased  efficiency  and  lifetimes. 


Title:  Sui veil lance  Technology 

Title:  Command,  Control  and  Communication 
Budget  Activity:  Technology  Base,  #1 
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(0)  Ff  1984  Planned  Program:  Testing  will  continue  as  the  AOSP,  membrane  antenna,  and  integrated  RF  componenta 
lead  to  a  ground  based  demonstration  in  advanced  development  that  will  validate  this  design  of  a  large  spaceborne  radar. 
AASR  efforts  and  cruise  missile  surveillance  concepts  will  continue  transition  to  advanced  development.  Survivability 
techniques  will  progress  Into  the  design  of  the  Advanced  Tactical  Radar  (ATR).  Evaluation  of  coupled  cavity  traveling 
wave  tubes  for  use  in  light  weight  tactical  transmitters  will  be  completed  and  emphasis  on  space  communications  Lubes 
will  continue. 

5.  (IJ)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Net.  applicable. 

7.  (U)  Resources : 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Ccsts 

6,309  6,920  7,300  8,150  Continuing  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summar> : 

6,700  7,558  10,300  Continuing  Not  Applicable 

Additional  testing  using  large  quanClties  of  transmit/receive  and  phase  shift-only  modules  for  the  spaceborne  radar 
will  not  be  done  without  the  additional  funds,  resulting  In  stretched  out,  high  risk  program.  Additional  emphasis  on 
on  tubes  for  space  applications  will  not  be  applied. 


Title:  Surveillance  Technology 

Title:  Command,  Control  and  Gommunlcatlon 
Budget  Activity:  Technology  Base,  #1 


Project:  #4519 

Program  Element:  #62702F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
(ED),  #521" 

(U)  DETAILED  BACKGROUND  AND  DP^SCRIPTION:  This  project  addresses  communications  neede  ranging  from  very  low  fre.quencle8 
to  optical  frequencies.  It  develops  technology  for  Increasing  communications  data  rates,  survivability  and  flexibility. 
Another  example  of  Important  technology  Is  In  the  area  of  adaptive  high  frequency  communications.  The  high  frequency 
portion  of  the  energy  spectrum  Is  receiving  Increased  attention  after  a  period  of  long  neglect.  Adaptive  techniques  take 
the  "chance"  out  of  high  frequency  communications  connectivity  between  usere,  making  It  a  more  reliable  path-  Technology 
to  provide  secure  voice  and  data  over  adaptive  high  frequency  paths  Is  developed  In  this  project.  Another  example  of 
high  payoff  technology  in  this  project  Is  In  fiber  optics  technology,  especially  for  tactical  users.  Although  this 
technology  la  maturing  in  the  commercial  world,  Che  Air  Force  has  specific  problems  unique  to  the  military  world  which 
the  telephone  companies  do  not  have.  The  requirements  for  many  tear  down  and  set  up  (jequences  which  the  Air  Force  demands 
in  using  fiber  optics  In  a  tactical  environment  between  combat  shelters,  and  the  requirement  for  quick,  reliable  splicing 
and  are  Just  two  examples  of  problems  which  are  being  addressed.  The  payoffs  are  increased  bandwidth,  10-to-^me  savings 
In  deployment  weight  and  2'>to-one  Increase  In  transmission  distance.  This  project  also  develops  Improved  satellite 
communications  technologies. 

(U)  RELATED  ACTIVITIES;  The  work  undertaken  In  this  pioject  is  related  to  on-going  activities  at  the  Air  Force  Avionics 
Laboratory,  Lincoln  Laboratory,  Office  of  Naval  Research,  NASA,  Defense  Advanced  Research  Projects  /igency,  the  Army 
Satellite  Communications  Agency  and  the  Defense  O^maun lea t Ions  Agency.  Tri-servlce  wctklng  groups  and  panels,  such  as 
the  Fiber  Optics  Coordinating  Group,  meet  tj  discuss  and  coordinate  activities.  Internal  Air  Force  coordination  is 
accomplished  at  all  levels  of  management  to  eliminate  duplication.  The  technology  output  of  the  Communications  and 
Control  Project  Is  transitioned  Into  PE  637d9F,  Command,  Control  and  Communications  Advanced  Development;  PE  33126F, 

Long  Haul  Communications;  PE  63431F,  Advanced  Space  Communications;  PE  63726F,  Fiber  Optics  Development,  and  PE  637271’, 
Communications  Advanced  Development. 

(IJ)  WORK  PERFORMED  BY:  The  In-house  activity  la  performed  at  the  Rome  Air  Development  Center,  Gilfflss  AKB,  NY,  and  at 
small  otf-basc  sites  In  New  York  state.  The  ten  major  contractors  In  1981  were:  Harris  Corp.,  Rochester,  NY,  and 
Melbourne,  FL;  Hughes  Aircraft  Co.,  Fullerton,  OA;  Syracuse  Research  Corp.,  Syracuse,  NY;  Ohio  State  Uelverslty,  Columbus, 
OH;  IBM  Corp.,  Owego,  NY;  ITT  Corp.,  Roanoke,  VA;  Kazelilne,  Greeul  n,  NY;  General  Dynamics,  San  Diego,  CA;  ITT*  Nutley, 
NJ. 
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Project:  #4519 
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Title:  Communications  and  Control  Technology 
Title:  Command,  Control  and  Comaunlcatlon 
Budget  Activity:  Technology  Ease,  #1 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROOKAMS: 

!•  (U)  FY  1981  and  Prior  Accomplishments:  Demonstration  models  of  flbet  optic  replacements  for  26-palr  copper 
cables  used  In  a  tactical  Air  Support  Operations  Center  were  fabricated  and  aro  eady  for  test  In  FY  1982  with  a  scheduled 
period  of  operational  use  for  evaluation  prior  to  advanced  development.  The  feasibility  of  transmitting  very  narrowband 
source-encoded  digital  voice  over  High  Frequency  (HF)  links  was  demonstrated.  Various  tactical  tropoacatter  (tropo) 
communications  Improvement  efforts  were  completed  leading  to  follow-on  efforts  for  more  deployable,  more  survivsble 
tactical  systems.  Investigations  In  adaptive  processing,  interference  cancelling  phased  arrays,  and  extremely  high 
frequency  (EHF)  satellite  communications  for  Jam  resistance,  and  suivlvabillty  were  completed  and  follow-on  efforts 
will  continue. 

2.  (U)  FY  1982  Program:  The  fiber  optic  26-palr  tactical  cable  replacenient  efforts  will  begin  transition  to 

advanced  development.  Efforts  on  fiber  optics  standardized  "family’*  of  components  -  transceivers ^  optfc  bus  Interconnects 
and  wwelength  division  multiplexers  will  continue.  Tactical  tropo  efforts  will  focus  on  completion  of  a  rapidly  deploy¬ 
able  tropo  design  to  Increase  mobility  and  tactical  communications  response  times  as  tropo  Is  one  of  the  backbone  elements 
in  the  tactical  theater  scenario.  A  phased  array.  Jam  resistant  t  opo  antenna,  adaptive  to  Increased  survlablllty ,  will 
be  co!"pleted.  High  frequency,  narrowband  voice  components  will  begin  transition  to  advanced  development.  Initial  efforts 
In  cost  reduction  design!  of  satellite  terminals  will  end  and  will  be  coupled  with  digital  processing  technology  being 
developed  in  the  laboratory  communications  experimental  facility.  A  new  effort  will  start  In  evaluation  technology  for 
measuring  cotmauTl cat  ions  systems  vulnerability  In  a  flexible,  experimental  facility. 

1.  (U)  FY  1983  Planned  Program:  Fiber  optics  building  block  component  developments  described  above  will  continue, 

and  empha.Jis  on  the  tactical  needs  will  feed  a  new  start  program  element  for  advanced  development.  The  fiber  optic  bus 
elements  will  also  be  developed  to  meat  future  needs  of  the  Flexible  Intraconnect  program,  a  highly  adaptive  common  bus 
for  use  within,  and  between,  tactical  shelters.  It  will  provide  low  cost,  rapldl)  configurable  capabilities  that  do  not 
now  exist.  The  tactical  tropo  work  vjlll  be  completed  and  will  enter  advanced  development,  aimed  at  low  cost,  low  weight 
models.  T\xe  satellite  communication  activity  will  build  on  the  FY  1982  efforts  and  an  adaptive  EHF  processor  module  and 
a  flexible  digital  modem  will  be  developed.  The  KF  program  developmeMs  will  begin  transition  on  a  larger  scale  into  a 
new  advanced  development  effort  for  a  set  of  adaptive  HF  modules  (narrowband).  There  modules  are  being  designed  to 
provide  incrijased  Jam  resistant,  connectivity  and  security  to  a  new  adaptive  HF  basic  transceiver  development  In  engineer¬ 
ing  development.  The  efforts  In  HF  signal  processing  efforts  tot  this  purpose  will  end  and  frequency  hopping,  narrowband 
encoded  volct.  efforts  will  continue.  Communications  vulnerability  ansi/gls  efforts  will  continue. 

4.  (U)  FY  1984  Planned  Program:  Tlje  fiber  optic  standard  transceiver  design  will  transition  to  advanced  develop¬ 
ment.  Tt»o  bus  concept  using  the  transceiver  will  begin.  Wavelength  division  multiplexing  will  continue  with  a  possible 
FY  1985  transition.  The  HF  program  will  continue  efforts  In  narrowband  and  will  begin  to  look  at  some  wideband  technology 
ct forts  for  possible  passage  of  high  rate  dsta  over  HF  by  selected  users.  The  satellite  coaraunlcatlons  work  will  continue 
leading  to  a  target  FY  1985  breadboard  model  ot  a  low  cost  tenalnrl.  (Fresent  terminals  cost  hundredn  ot  thousands  of 
dollars ) . 
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Project:  #A519 

Frograns  Element :  #62702F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
(ED),  g52r~ 


5.  (U)  Program  to  Completion:  Tliis  is  a  continuing  program. 

6.  (U)  Milestones :  Not  Applicable. 


7.  (U)  Resources ; 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Eatiinated 

Estimated 

Estimated 

to  Completion 

Costs 

RDT&E 

5,806 

4,920* 

5,300* 

6,350 

Continuing 

Not  Applicable 

8.  (U) 

HDT&E 

Comparison  with  1982  Descriptive  Summary: 

5,500 

6,725* 

9,500* 

Continuing 

Not  Applicable 

*Portlon  of  work  previously  planned  in  this  project  Is  now  being  done  in  Project  5581  starting  in  FY1982.  For  the 
remaining  work,  additional  emphasis  on  high  frequency  and  satellite  communications  technology  would  have  been  pursued 
with  the  higher  funding  level. 
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Title:  Intelligence  Technology 

Title;  Command,  Control  and  Communication 
Budget  Activity;  Technology  Ease,  #I 


(U)  PROG^JM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  In  the  signal  processing  area,  the  wideband  digit'll  disk  development  was 

^  successfully  extended  to  accommodate  320  megabits  oer  second  data  transfer  ratjs  with  a  bit  error  rate  of  1  x  10"^^. 

This  capability  Is  a  first  step  In  developing  a  10*^  bit  high  density,  rapid  access  storage  and  retrieval  mechanism  for 
advanced  Command,  Control  and  Intelligence  systems.  Each  phonograph  record  sized  disk  can  store  the  digital  equivalent 
of  a  complete  set  of  the  Encyclopedia  Brltannica.  In  fact,  the  wideband  optical  recorder  tests  have  proven  the  feasibili¬ 
ty  of  recording  2C0  MHZ  bardwldths  with  adequate  fidelity  for  scientific  and  technical  Electrical  Intelligence  (ELIHT) 

I  applications  and  advanced  development  for  that  purpose  has  begun.  In  non-numeric  data  processing,  the  Introspective 

data  oase  effort  has  resulted  In  a  procedure  for  drawing  Implied  assumptions  from  explicit  Intelligence  data,  a  conceptual 
breakthrough  Involving  the  combining  of  mathematical  lattice  theory  with  multi-valued  logic.  Mathematical,  logical,  and 
statistical  aids  for  Incelllge.ice  analysis  w^sre  developed.  These  analytical  aids  are  designed  to  advance  the  analyst 
from  the  state  of  merely  reporting  events  to  describing  what  the  event  may  mean,  and  to  extrapolate  future  events.  In 
targeting  and  charting,  strategic  and  tactical  scenario  studies  have  been  completed  that  provide  a  rational,  structurer’ 
basis  for  planning  the  major  technlci>l  thrusts  for  an  advanced  development  program.  The  studies  are  bared  on  the  target 
set  availability  In  central  Europe  and  evaluated  against  projected  Imageiy  reeonnalsuanr.e  sensors  and  weapon  delivery 
systems.  The  conceptual  specif Icatloas  for  an  alJ  digital  point  positioning  data  base  for  developing  precise  target 
locations  has  been  cooiplcted.  A  data  processing  system  was  completed  that  provides  a  skeletal,  minicomputer  based, 
system  capable  of  the  coc^plete  generation  of  standard  format  and  content,  digK.,1  feature  analysis  data  and  digital 
terrain  elevation  data.  In  imagery  exploitation,  a  high  performance  processor  system  design  was  developed.  This  system 
will  provide  automatic  screening  and  image  exploitation. 

fc  2.  (U)  FY  1982  Program:  Initial  testing  of  a  600  mega^'lt  per  second  computer  compatible  tape  drive  will  be  coaplctei 

and  efforts  will  continue  on  development  of  th*  optical  disc,  10^*^  bit  recorder  configuration  consisting  of  100  discs 
of  storage  with  acev  within  5  sccondo  to  any  one  bit  of  data.  Concepts  and  techniques  will  be  developed  for  Imltlatlve 
jnd  manipulative  deception  to  support  tactical  exploitation  scenarios.  A  conceptual  framevrork  for  a  1990*8  Intelligence 
Information  system  will  begin.  The  targeting  and  charting  task  will  emphasize  exploiting  the  unique  characteristic  of 
advanced  sensor  Imagery  technology  in  strategic  and  tactical  targeting  environments.  Target  location  technology  will 
begin  transltlo.t  Into  advanced  development.  A  special  task  in  support  of  the  Defense  Happing  Agency  (DMA)  data  product icn 
problem  will  begin  and  will  continue  through  FY  1934.  A  cartographic  requirements  ttui'y  will  be  done  to  support  an  FY 
1983  new  advanced  development  program  to  consolidate  and  standardize  Air  Force  systems  demands  on  CW/  data  bases. 

3.  (!i)  FY  1983  Planned  Program:  Efforts  In  the  60C  megabit  tape  drive  will  aim  at  producing  start/stup/search 
capability  of  2.23  microseconds  and  a  bit  error  rute  of  only  one  bit  1«  10®,  Experlssencatlon  will  continue  on  test  and 
evaluating  read/wrlte/erase  materials  for  use  on  optical  disc  recorders.  Under  the  non-numeric  dat:t  handling  task,  the 
automatic  data  base  update  effort  will  provide  techniques  Co  automatical ly  update  a  data  base  from  irttelllgence  reporting 
messages  based  upon  an  analysis  of  message  content.  Initially,  Che  emphasis  will  be  on  the  formatted  portion  of  the 
nesaageii  where  fields  are  rigidly  defined.  Ixi  FY  1983,  the  narrative  free  text  portion  of 


Project:  #4594 

Program  Element :  #62702F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
(ED),  #521 

the  message  will  be  addressed.  Tactical  target  location  developments  will  continue  that  h?.ve  the  objective  of  providing 
tho.  Air  Force  field  elements  with  a  capability  to  obtain,  In  near-real-time,  very  precise  geoposltlonal  information  to 
support  precision  all  weather  weapons  delivery.  The  special  effort  to  Improve  Defense  Mapping  Agency  (DMA)  data  produc¬ 
tion  will  continue  and  the  cartographic  requirement  survey  done  In  FY  1982  will  begin  advanced  developments.  Mut 11- 
imagery  exploitation  technique  will  continue  to  transition  Into  advanced  development  and  will  do  two  things  -  get  rid  of 
nonstandard,  contractor  operated  ground  Imagery  centers  In  "urope  and  provide  ground  processing  speeds  In  Imagery  handling 
consistent  with  sensor  and  communications  rate  Increases.  Specifically,  Imagery  exploitation  will  be  striving  toward 
automatic  target  detection  and  Identification  of  ground  targets  In  digital  Image  data  to  alert  Image  Interpreters  in 
near-real-time.  Artificial  Intelligence  and  syntactic  pattern  recognition  techniques  will  be  utilized  to  relate  oblacts 
(targets;  of  Interest  to  their  surroundings.  Tnese  same  techniques  will  be  utilized  to  automatically  provide  a  flag  for 
areas  of  increased  activity  within  specific  areas  of  Interest. 

4.  (U)  FY  1984  Planned  Program:  Wideband  recording  efforts  will  continue  with  additional  transitions  of  equipment 

to  further  development  and  operational  use.  Non-numeric  data  handling  will  continue  to  find  ways  for  automatic  processing 
of  Intelligence  text  to  greatly  speed  up  the  analysis  process.  Imagery  exploitation  will  be  aimed  at  reducing  the  ground 
processing  time  and  providing  target  location  technology.  The  special  effort  for  support  to  the  DMA  will  transition 
Into  advanced  development,  in  addition  to  other  tasks  done  In  support  of  that  figency. 

Ftogtam  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  applicable. 

7.  (M)  Resources : 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Ck)sts 

RDT#.E  6,071  6,320  6,900  7,650  Continuing  Not  Applicable 

8 .  ( U ^  Conapar Ison  with  198 2  Dt*scrln tlye  Smamary: 

RDT&E  5,500  6,725  9,329  Continuing  Not  Applicable 

A/jdltlonal  efforts  to  Increase  the  cartogrephlc/photogramaetrlc  data  production  capability  to  try  in  force  a  break¬ 
through  would  be  done  at  the  higher  funding  level  and  Increased  emphasis  on  Intelligence  analyst  tools  and  Intelligence 
data  handling  techniques  would  be  pursued. 


Title:  Intelligence  Technology 

Title:  Command,  (kintrol  and  Communication 
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Project:  #4600  Title:  Electromagnetic  Radiation,  Devices  &  Components 

Program  Element:  #62702F  Title:  Command,  Control  and  Communications 

DOD  Mlesion  Area:  Electronic  and  Physical  Sciences  Budget  Activity:  Technology  Base,  #1 

(ED),  #521' 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  the  Air  Force  with  a  strong  technology  base  and  the 
devices  and  techniques  for  exploitation  of  electromagnetic  radiation  in  command,  control  and  communications  (C^), 
surveillance,  and  other  related  systems.  The  work  conducted  falls  into  two  broad  categories,  electrouagnetic  radiation 
and  transmission  technology  and  solid  state  device  technology.  Principal  areas  of  activity  are:  antennas  and  radio 
frequency  components,  electromagnetic  techniques,  propagation,  electromagnetic  materials  for  applications,  advanced 
solid  state  devices  and  circuits,  optical  and  electro-optical  devices,  and  technology  for  radiation  hardening.  The 
antenna,  components  and  propagating  technolc  .es  attack  methods  of  increasing  anti-jam  capabilities  and  survivability 
aspects  of  strategic  and  tactical  systems.  The  fiber  optics  efforts  address  very  promising  techniques  for  replacing 
existing  cabling  systems  with  low  cost,  radiation  immune,  secure,  wideband  fiber  optics  links.  This  project  produces 
the  optical  device  and  actual  cblc  technologies  and  feeds  into  fiber  optics  work  in  Project  4519,  Communications  and 
Control  Tectmology.  The  electromagnetic  materials  and  devices  technologies  produce  faster,  cheaper,  much  smaller  com- 
,*onent  for  such  critical  missions  as  tactical  radar  signal  processing  and  time  and  frequency  subsystems.  Radi;^tlon 
Hardening  ensures  C^  mission  availabilities  in  spite  of  nuclear  and  space  environments. 

^E^>ATED  ACTIVITIES:  Efforts  related  to  electronic  devices  are  coordinated  through  the  DOD  A-’visory  Group  on  Election 
Devices  and  Technology  Coordination  Paper  on  Electronics.  Antenna  efforts  are  coordinated  through  the  Interservice 
Aiuenna  Croup.  Efforts  are  also  coordinated  with  Norfh  Atlantic  Treaty  Organization  nations  through  participation  In 
international  panels.  In  addition,  tri-service  panels  and  working  grcupa  meet  regularly  to  discuss  and  coordinate  activi¬ 
ties.  file  work  undertaken  In  this  project  is  related  to  on-going  activities  at  the  Air  Force  Avionics  Laboratory,  Air 
Force  Weapons  Laboratory,  Air  Force  Materials  Laborav:ory,  Lincoln  Laboratory,  Army  Electronics  Command,  and  Office  of 
Naval  Research  and  the  National  Bureau  of  Standards.  Basic  research  in  PE  61102F,  Defense  Research  ''clence,  transitions 
into  this  project.  Project  efforts  transition  into  advanced  development  programs  such  as  PE  63789F,  Command,  Control 
and  Communications  Advanced  Development;  PE  63750F,  Counter-Countemeasures  Advanced  Development;  PE  63431F  Advanced 
Space  Comumnications;  PE  33401F  Communications  Security  Development;  PE  63742F,  Combat  Identification  Technology;  and  PE 
53452F,  Very  High  Speed  Integrated  Circuits. 


(U)  WORK  PERFORMED  BY:  The  In-honse  activity  is  performed  at  the  P.ADC  Deputy  for  Electronic  Technology,  Hanscom  AF3, 

MA,  and  at  off  base  sites  in  Massachusetts.  Ten  major  contractors  in  FY  1981  were:  Megapulse,  Bedford  MA;  AKCCM,  Ualthan 
MA;  Westingliouse ,  Baltimore  MD;  Boeing  Aerospaof^,  Seattle  WA;  Hughes  Aircraft  Corp. ,  Fullerton  CA;  Northeastern  University 
Boston  MA;  Southeastern  Conference,  St  Cloud  FL;  Sigma  Tau  Standards,  Tu8culoosa,AL;  Caileo  Electro-optics,  Sturbridge  MA; 
Park  Mathematical,  Carlisle  MA. 


Vroject:  #4600 

Program  Element ;  #62702F 

DOD  Mission  Area;  Electronic  and  Physical  Sciences 
(ED),  #621 

( 0 )  PROGRAM  ACCOMPLISHMENTS  AND  FUTl^RS  PROGRAMS : 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Validity  of  a  tent  array  antenati  design  to  provide  hemispherical  cover¬ 

age  needed  for  a  new  sensor  to  detect  enemy  cruise  mi.isiles  was  confirmed  to  be  velid.  New  antenna  feed  concepts  for  the 
spaceborne  radar  program  have  advanced  that  technology.  A  frequency  synthesizer,,  designed  using  Surface  Acoustic  U’^ve 
(SAW)  device  technology  from  this  project,  is  being  used  in  the  Joint  Tactical  Information  Distribution  (JTIDS)  systeui, 
teducii.g  the  size  and  saving  four  million  dollars.  A  new  experimental  wavelength  division  multiplexer  was  invented  which 
is  a  radically  different  design  with  much  higher  efficiency  (70X)  less  bulk,  and  greater  potential  reliability  than  any 
other  known  types  and  is  slated  for  use  in  the  tactical  fiber  optics  program.  Quartz,  needed  fur  time  Z'lid  frequency 
standards  was  produced  in  house  with  the  loweet  contaicinating  amount  of  aluminum  content  ever  produced,  shoving  promise 
of  reducing  the  ageing  problem  in  military  quartz  oscillators.  The  life  endurance  of  radiation  hardened  memories  was 
increased  by  several  orders  of  magnitude  and  a  new  radiation  resistant  junction  field  effect  tranrlstor  was  invented, 
creating  the  possibility  of  making  certain  types  of  circuits  more  immune  to  radiation.  T.c  is  a  Polyslllcon  Slllcon-on- 
Sllicon  Field  Effect  Transistor  (PUSFET). 

2.  (U)  FY  1982  Program;  Antenna  nulling  efforts  for  the  spaceborne  radar  antenna  design  (phased  array)  will  be  completed. 

High  frequency  ducting  in  which  energy  Is  propagated  within  ducts  in  the  ionosphere  (as  opposed  to  between  the  earth  end 
the  ionosphere)  offers  unique  long  range  surveillance  and  communications  capabilities.  Design  for  a  receiver  to  be  on  a 
satellite  for  an  FY  1984  launch  was  completed.  The  experiment  will  measure  the  properties  of  the  ducts  to  determine 
their  mission  related  utility.  Charge-r.oupJ ed  devices  (CCDs)  allow  signal  processing  normally  done  digitally  to  be  done 
in  analog  fashion,  providing  some  excellent  advantages.  CCD  processing  will  be  developed  at  the  one  to  10  MHZ  rate  in 
FY  1982.  Also,  hybrid  processing  (CCD  analog  with  conventional  digital)  will  be  developed  that  will  provide  up  to  10,000 
fold  data  processing  rates  over  equivalent  ail  digital  processors  of  the  same  size  end  weight.  Magnetostatic  wave  devices 
will  produce  a  time  delay  device  that  is  less  than  a  cvblc  inch-size.  Technology  for  t^me  and  frequency  standards  will 
address  techniques  to  improve  the  two  problems  facing  quartz  clocks:  temperature  stability  and  aging  due  to  impurities. 

A  new  rubidium  beam  tube  will  be  developed  that  will  make  these  atomic  standards  more  rugged  for  wider  usage. 

FY  1983  Planned  Program;  Conformal  an^enna  technology  and  spaceborne  raaar  antenna  technology  will  continue. 
A  ground  based  transmitter  for  the  HF  ducted  mode  experiment  (described  above)  will  begin  development.  CCD  analog  process 
will  be  extended  from  rates  of  lOMHZ  produced  in  FY  1982  up  to  50MH''..  The  hybrid  (analog/dlgitcl)  capability  (described 
above)  with  its  powerful  processing  gain,  will  be  scaled  up  to  0«eet  aecde  in  production  of  peripheral  equipment  to  be 
used  with  Very  High  Speed  Integrated  Circuit  (VH3IC)  processor*?.  Tad  extremely  small  magnetostatic  delay  device  produced 
in  KV  1982  will  continue  development  to  be  used  in  steering  phased  array  antennas*  The  new  flbet  optic  wavelength  dlvls- 
slon  multiplexer,  with  its  high  efficiency  will  allow  greatly  increased  bandwidth  ove*'  fiber  systems  and  efforts  t& 
extend  this  technology  into  Infrared  regl ins  will  be  addressed,  allowing  greater  transi^ssxon  distances  without  repeaters. 

A  new  technique  to  allow  fast  warm-uf.  and  increaseu  stability  of  quartz  oscillators  will  be  completed.  Atomic  clock 
(lubidiuffl,  cesium)  investigations  will  continue,  to  reduce  weight,  size  and  complexity.  This  technology  is  needed  to  pro¬ 
vide  reliable  standards  to  the  users  as  state-of-the-art  devices,  and  to  allow  industry  to  meet  the  projected  production 
problem  these  standards  will  face  when  Air  Force  future  eyster.is'  needs  emerge.  A  radiation  resistant  ciccuit  using  the 
new  POSFEl'  device  will  be  fabicated  for  future  testing. 
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4.  (U)  FY  1984  Planned  Program:  The  high  frequency  ducted  mode  experiment  will  proceed  with  a  late  FY  1984  launch, 
or  early  FY  1985  using  the  transmitter  and  receiver  developed  earlier.  Chajge  coupled  device,  acoustic,  and  magnetostatic 
device  processing  will  continue  aimed  at  specific  typical  processing  applications  for  demonstration.  Time  and  frequency 
standards  technologies  will  begin  transition  into  a  new  start  advanced  development  effort  to  produce  a  family  of  standard¬ 
ized,  improved,  multi-user  frequency  standards  for  Air  Force  systems  applications.  Testing  of  the  circuit  using  the 
POSFET  will  be  completed.  Fiber  optic  components  (sources,  detectors,  multiplexers)  will  continue  transition 

tc  advanced  development . 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones :  Not  applicable. 

7.  (U)  Resources : 


#62702F 

a:  Electronic  and  Physical  Sciences 

(£D),~~752r 


Title:  Command,  Control  and  Communications 
Budget  Activity:  Technology  Base,  #1 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Costs 


8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 


Continuing 


Not  Applicable 


8,600 


Continuing  Not  Applicable 


Additional  emphasis  could  be  placed  on  developing  typical  replacement  circuits  for  existing  operational  equipment 
using  the  hybrid  processing  modules  (analog/dlgltal)  being  developed  to  Increase  throughput,  save  space  and  weight, 
and  Increase  reliability  at  the  l.lgher  funding  level  of  the  FY  82  submission. 
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Project:  #5581  Title:  Information  Sciences  Technology 

Program  Element :  #62702?  Title:  Command »  Control  and  Communications 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  Budget  Act  vlty:  Technology  Ease^  #1 

(ED),  #521 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  was  formerly  all  computer  technology  oriented  but  beginning  in 
FY  1982  that  portion  of  Project  4519,  Communications  and  Control  Technology,  dealing  with  command  aid  control  technologies 
was  moved  to  :hls  project.  Specific  items  which  transitioned  into  Project  5581  are  emitter  location  work  for  Command, 
Control  and  Communications  Countermeasures  (C^CM) ,  information  processing  and  display  technique  for  modular  control 
facilities,  command  and  control  experimentation  technologies  for  simulating  real  world  crisis  management  environments. 

The  remainder  of  Project  4519  efforts  are  communications  oriented.  Project  5581  also  retains  its  computer  hardware/soft¬ 
ware  emphasis.  It  is  the  Air  Force  exploratory  development  effort  which  provides  technologies  to  solve  generic  problems 
experienced  in  the  acquisition  and  maintenance  of  computers  and  associated  softwere  which  are  embedded  in  Air  Force 
weapon  systems.  The  primary  objective  Is  to  reduce  the  coats  associated  with  all  phases  of  computer  resource  acquisition 
and  support.  The  drop  in  prices  of  computer  hardware  have  made  computers  a  building  block  of  every  major  system  developed 
for  the  Air  Force.  Developing  the  software  has  become  the  most  costly  item  of  computer  systems  and  has  been  rising  per 
line  of  Instruction  delivered  because  of  tl^f*  Increased  complexity  of  the  software  written  and  rising  labor  costs.  The 
thrust  of  this  project,  therefore,  is  to  develop  those  technologies  which  are  needed  to  evolve  software  development, 
acquisition,  and  mainteuance  into  a  controllable,  disciplined  process.  This  includes  developing  automated  aids  for  both 
managers  and  designers,  mathematically  rigorous  validation  techniques  for  large  programs,  computer  techniques  which 
allow  reuse  of  proven  software,  and  simplified  use  of  high  order  languages.  In  addition  to  the  work  in  software  develop¬ 
ment  a  major  new  thruct  in  this  project  will  be  initiated  to  develop  automated  decision  aids  based  on  our  on-going  invest¬ 
igation  of  artificial  Intelligence.  These  thrusts  are  sorely  needed  to  transition  software  engineering  technology  advance 
to  software-  developers. 

(U)  REUiTED  ACTIVITIES;  The  work  performed  under  this  project  is  reviewed  at  the  DOD  level  along  with  other  technology 
progr^icS  In  information  processing  technology.  It  supports  the  DOD  Defense  Computer  Resources  Technology  Plan.  Related 
non-Alr  Force  programs  are  PE  62701A,  Communications  Electronics;  P2  62725/.,  Computer  Sciences;  PE  62721N,  Command  and 
Control  Tecurtology;  PE  63728F,  Advanced  Computer  Technology  and  Pfi  64740F,  Computer  Resource  Kanageoient  Technology,  for 
demonstration  nnd  application.  Command  and  Control  efforts  ttarsitioii  into  Pt  53789F,  Coratund,  Control  and  Comauni- 
catiens  (C~)  Advanced  Development  and  PE  63718F,  Electronic  i'atfare  Te^i'linology. 

(U)  WORK  PERFOi?MED  BY:  The  in-house  work  Is  performed  at  the  Rome  Air  Dc/elopment  Center  (RADC),  Griff Iss  Air  Force 
Base,  NY.  Ten  major  contractors  in  FY  91  were:  PAR  Technology  Corporaticr* ,  Rome,  NY;  Honeyvall  Info  Systems  Inc., 

Mcl^an,  VA;  TRW  Inc.,  Redondo  Beach,  CA;  Computer  Corporation  of  America,  Cambridge,  HA;  Intermetrlcs  Inc.,  Cambridge, 

MA;  Martin  Marietta,  Denver,  CO;  General  Electric,  Sunnyvale,  Cl;  Decisions  and  Designs  Inc.,  McLean,  VA;  Boeing  Aero¬ 
space  Company,  Seattle,  WA;  Northwestern  University,  Evanston,  IL, 


194 


Project;  #5581 

Program  Element:  #62702F 

GOD  Mission  Area:  Electroaio  and  Physical  Sciences 
(ED),  #521 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  In  command  and  control  technology,  recent  operational  experience  rein¬ 

forces  the  fact  that  In  a  typical  hostile  engagecLent  the  radio  frequeocy  spectrum  will  be  flooded  with  both  friendly  and 
hostile,  Intenclona]  and  unintentional  signals-  This  project  provided  the  technology  to  locate  and  identify  those  signals 
to  be  fed  to  an  Air  Forc^j  offensive  cipabilicy  l.e.,  a  C^CM  force  which  ;an  then  take  af^proprlate  countering  action 
aralnst  enemy  Command,  Control  and  Commuuicatlons  In  FY  1981,  Integration  of  Identification  technology  and  emitter 

location  technolcgy  Into  a  single  systems  concept  wan  Initiated  to  provide  a  capability  for  location/  recognition  of 
enemy  nodes  for  C^CM  application.  In  computer  technology,  this  project  has  provided  the  standards,  tools,  and 
methods  which  control  software  acquisition  uad  the  tools  necessary  to  standardise  and  control  high  order  computer  language 
in  the  Mr  Force.  Three  competitive  designs  for  an  Ada  programnlng  support  environment  (APSE)  were  completed.  One  of 

the  designs  was  selected  for  Implementation  beginning  early  in  FY  82.  An  experu^ental  very  high  level  programming 
system  (LOClISP)  was  df liver ed.  This  language  may  be  extremely  valuable  In  developing  automated  program  techniques  via 
Ar  tificial  Intelligence  technology.  The  Initial  efforts  In  potential  applications  of  touiated  Command  Control  (C^) 
Decision  Aids  In  the  tactical  environment  were  initiated.  A  new  thrust  be^an  to  prcvldfe  the  exploratory  development 
work  reeded  to  meet  the  Air  Force  computer  technology  poeds  for  the  next  twenty  years  In  the  areas  of  distributed  process¬ 
ing  and  software  production.  These  needs  are  aswng  those  Identified  In  the  Air  Force  Sy^teas  Ccmmand  Computer  Technology 
Forer  ist  and  Wec.pon  System  Impact  Study  (COMTEC-2000)  which  contains  Inputs  from  i;Gverni»t'ttt ,  industry,  and  the  academic 
sector.  AddJtlcnal  funds  In  FY  1981  through  FY  1985  have  been  progtacaed  lirit  this  project  above  the  levels  previously 
planned,  specifically  to  satisfy  the  needs  Identified  In  CCMTEC-2000. 

2.  (U)  FY  196;.  ’^rograra:  The  Integration  of  Identification  and  location  technology  of  eolttero  Into  C^CM  will 
continue  as  the  basic  concepts  evolve  Into  development  models.  The  Software  Kequlreiaents  Engineering  Methodology  v 
effort  which  was  to  begin  In  FY  1981  was  delayed  due  to  funding  reductions  and  will  now  begin  In  FY  1982.  This  effort 
will  provide  A  tool  to  improve  sysiem  requirements  linkage  to  eoftware  development.  Another  effort  delayed  to  FY  1982 

is  development  of  a  plan  for  a  proof  of  principal  deiionstrat ion  of  Josephson  Junction  technulogy  (JJT).  JJT  Is  a  commer¬ 
cially  developing  processing  technology  with  extremely  fast  throughput  power  (nanosecond)  usable  for  iarge  scale  computers 
Tlte  Ada  envl rotiwent  efforts  will  oontinue  as  will  automated  programming  using  artificial  Intelligence  methods.  Three 
efforts  in  decision  aids  started  in  FY  1981  will  con< Inue  and  the  rlrftt,  trl-servlce  workshop  for  this  technology  will 
he  held. 

3.  (U)  FY  1983  Planned  Program:  The  effort  for  Identlf  Ication  of  critical  order  coebuul  cat  Ions  modes  vrill  end 
and  will  be  ready  (or  transition  to  advi^ocr.d  development  lor  C^CM.  The  ground  attack  control  center  (GACC)  development 
study  Initiated  In  FY  1982  will  conLlnus  cw  provide  alr-to-surface  warfare  control  elementa  for  use  with  »yatem.>  such  at 
PAVK  MOVER.  A  command  and  control  slmula’^ion  capaMUty  will  be  developed  for  use  In  decision  aids  t<&;stlng.  The  SREM 
effort  will  be  continued  fer  software  requirements  and  a  candidate  acquisition  progr^-m  will  be  selected  for  a  demonstra¬ 
tion  In  advanced  development  in  FY  198A  under  PS  63728F,  Advanced  Computer  Technology.  The  Ada  auppor:.:  developcBcnt  will 
also  transition  to  that  program.  The  decision  aldf  effort  for  battle  aenagement  will  transition  Into  the  next  phase  which 
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is  to  provide  tools  for  senior  tactical  battle  staff  meabers.  The  target  aggregation,  decision  aid  study  will  begin 
transition  to  investigations  of  specific  tactical  targeting  problem  scenarios.  The  knowledge  based  decision  aids  for 
mission  planning  will  proceed  to  more  sophisticated  development  of  force  management  tools,  also  for  the  tactical  arena, 
as  that  is  where  the  problem  is  most  immediate. 

(U)  FY  198A  Planned  Program:  Technology  for  deceiving,  targeting,  end  exploiting  enemy  will  continue.  The 
Ground  Attack  Control  Center  (GACC)  development  should  transition  to  advanced  development.  Automated  progranmlng 
technology  will  continue.  The  three  efforts  in  decision  aids  begun  in  F':  1933  will  continue  with  scheduled  completion 
in  FY  1985  and  FY  1986.  Further  definition  of  a  processor  to  employ  the  Joeephsou  Junction  technology  with  its  high 
processing  throughput  will  continue.  An  effort  in  computer  security  will  end  and  will  be  ready  for  demonstrations. 

5.  (U;  Program  Completion:  This  is  a  continuing  program 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources: 


Total 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1913 
Estimate 

FY  1984 
Estimate 

Additional 
to  CoKjpletlon 

Estimated 

Costa 

RDr6E 

6,210 

8,420* 

8.500* 

9,148 

ContlnulriK 

Not  Applicable 

b.  (U) 

Comparison  with  1982  Descriptive  Suonaary: 

RUT4E 

6,5jO 

7.525* 

9,400* 

Continuing 

Noc  Applicable 

Reflects  some  shift  in  work  from  Project  A519  beginning  in  FY  1982.  Increased  emphasis  could  be  placed  on  accelerating 
decision  aids  and  automated  comput^jr  programming  developments  if  additlonc.!  funds  were  provided  at  the  FY  82  submission 
level . 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #62703F  Title:  Personnel  Utilization  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED),  #522  Budget  Activity:  Technology  Base,  #1 


(U)  RESOURCES  (PROJECT  LISTING)  (S  in  thousands): 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estiraated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

C^t 

TOTAL  FOR  PROGRAM  ELEMENT 

5,299 

5,391 

7,194 

7,921 

Continuing 

Not  Applicable 

06  UP 

Laboratory  Support 

4,080 

4,111* 

4,380 

4,468 

7/19 

Force  Acquisition  and 
Distrioutlon  System 

710 

1,000 

2,194 

2,521 

7734 

Force  Manageinont  System 

509 

280 

620 

932 

*  Excludes  1  Oct  198i  civilian  pay  raise  (4.8%). 


(U)  BRIEF  DESCRIP flQN  QF  ELEMEIjf  ANf)  MISSION  NEED:  The  Air  Force  requires  a  continuing  supply  of  quality  men  and  women 
who  can  operate  and  maintain  sophisticated  weapons  and  support  systems.  The  identification,  acquisition  and  retention  of  a 
quality  maiipower  pool  is  difficult.  The  proportion  of  quality  men  and  women  who  are  adaptable  to  military  life  is  limited 
and  their  recruitment  subject  to  fierce  competition  from  the  civilian  sector.  It  is  incumbent  upon  the  Air  Force, 
therefore,  to  ensure  that  every  effort  is  made  to  identify  individuals  who  might  contribute  to  the  Air  Force  mis'^ion,  that 
they  are  assigned  to  jobs  which  match  as  nearly  as  possible  their  talents  and  aspirations,  and  that  strenuous  efforts  be 
made  to  retain  these  individuals.  This  MANPOWER  AND  PERSONNEL  research  program  incorporates  two  complementary  and 
interrelated  streams  of  research  designed  to  address  the  problems  involved  in  acquiring  and  maintaining  a  quality  force. 
Included  in  the  Force  Acquisition  and  Distribution  System  are  efforts  to  develop  testing  procedures  to  Identify  those 
individuals  capable  of  beng  trained  for  Air  Force  jobs.  Improvements  in  tests  will  result  in  fewer  individuals  being 
rejected  for  military  se:  vue  who  cculd  have  succeeded.  Additional  efforts  will  determine  specific  aptitude  requirements 
for  Air  Force  jobs  and  improve  the  process  for  matching  individuals  to  jobs.  The  Force  Management  System  will  provide  Air 
Force  managers  with  devices,  modoH,  and  strategies  to  improve  evaluation  of  job  performance,  retention,  and 
indi vidual/uiiit  productivity  and  es:abl1sh  comprehend. I ve  skills  management  and  reenlistment/career  assignment  programs. 
Operation  and  maintenance  of  tlie  Air  Force  Htsnan  Resources  laboratory  (AFHRL),  Brooks  Af8,  '^X,  is  partially  funded  In  this 
proyrajn. 

basis  for  FY  1963  RDT8-E  REQUEST-  The  FY  1983  program  represents  SI. 9%  real  growth  over  FY  82.  This  growth  is 
reflected  in  programs  to  meet  the  urgent  Af  requirements  resulting  from  projected  manpower  shortages  in  the  outyears.  Our 
effort  -iill  (1)  develop  mor?  precisely  the  basic  skills  and  literacy  requirements  needed  for  Af  jobs  ^2)  develop  methods 
to  measure  AF  jobs;  (3)  develop  a  training  decision  system  (TC3)  to  determine  the  proper  mix  of  where  our  personnel 
should  he  trained:  On-the-job  or  reside.it  school  setting.  In  addition,  this  program  funds  efforts  designed  to:  develop 
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and  evaluate  improved  personnel  selection  procedures  through  the  exploration  of  new  testing  techniques  and  the  modification 
and  upgrading  of  existing  selection  tests;  continue  the  development  of  techniques  for  the  assignment  of  pilot  trainees  to 
specialized  training  tracks  e.g..  Fighter,  Attack,  Reconnaissance  (FAR)  or  Tanker,  Transport,  Bomber  (TTB);  enhance  the 
enlisted  Person-Job-Match  model  and  continue  development  of  an  officer  Person-Job-Match  model  for  classification  of  all 
sources  of  conuiissioning  (e.g.,  R.O.T.C.  and  AF  Academy)  and  subsequent  assignment  model;  continue  work  to  identify 
personnel  and  occupational  factors  related  to  attrition/retention;  examine  the  Air  Force  retraining  program  and  develop 
ease  of  retraining  indices;  continue  research  to  identify  indices  of  individual/unit  productivity;  and  continue  work  on  the 
Occupati  onal  Data  Base. 

(U)  COMPAJUSON  WITH  FY  1982  DEr.CRIPTIVE  SUMMARY: 


FY  Vj82 

FY  1981  Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

RDT&E 

5,100  5,500 

7,800 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


198 


t 


I 

i 

! 


Program  Element:  #6 2: 703 F  Title:  Personnel  l^tilization  Technology 

000  Mission  Area:  Environn.eRtal  and  Life  Sciences  (EO).  1522  Budget  Activity:  Technology  Base,  II 


(U)  DETAILEO  BACK6R0UN0  ANO  DESCRIPTION:  This  program  element  provides  for  the  conduct  of  MANPOWER  AND  PERSONNEL 
research  in  support  of  the  Air  Force  personnel  system  and  all  Air  Force  Major  Couinands.  It  is  the  primary  vehicle  by 
which  critical  problems  dealing  with  personnel  acquisition,  management,  and  retention  are  addressed.  There  are  two  major 
subdivisions  within  this  program  element:  the  Force  Acquisition  and  Distribution  System  and  the  Force  Management  System. 
Within  the  Force  Acquisition  and  Distribution  System,  is  research  dealing  with  a  diverse  range  of  topics  —  the  common 
element  being  that  they  all  deal  with  the  personnel  procurement  and  assignment  sj'stem.  K*?w  techniques  for  personnel 
testing  are  developed  and  evaluated  within  this  area.  These  efforts  are  designed  to  better  identify  those  individuals  who 
have  the  capacity  for  effective  service  within  the  Air  Force,  either  as  officers  or  as  enlisted  personnel.  The  refinement 
and  validation  of  the  Air  Force  Officer  Qualifying  Test  and  the  development  and  validation  of  new  forms  of  the  Armed 
Services  Vocational  Aptitude  Battery  are  part  of  this  effort,  as  are  research  efforts  concerned  with  the  development  of 
new  tests  of  perceptual  and  psychomotor  abilities.  Measures  of  these  abilities,  which  are  net  typically  assessed  through 
conventional  paper-and-pencil  tests,  may  be  applied  to  the  improved  selection  of  pilot  trainees  and  their  subsequent 
assignment  to  specialiied  training  tracks.  Air  Force  innovations  in  this  area  of  testing  have  been  quickly  adopted  by  the 
other  services,  especially  in  the  area  of  pilot  selection.  In  order  to  properly  place  individuals  in  jobs  that  suit  their 
abilities,  it  is  necessary  to  nave  a  very  complete  description  of  the  tasks  performed  in  each  job  and  their  relative 
difficulties.  These  job/task  analyses  may  then  be  related  to  the  abilities  of  incoming  personnel.  Research  in  this  area 
will  continue  with  the  expectatio.1  that  the  aptitude,  education,  experience,  and  physical  factors  necessary  to  perform  the 
jobs  in  the  Air  force  will  be  identified  and  related  to  ability  and  demographic  characteristics  of  recruits.  Tnis 
research  will  lead  to  an  improved  Person-.lob-Match  model  with  eventual  benefits  for  both  the  Air  Force  arid  its  personnel. 
One  way  in  which  improvemerits  in  the  personnel  assignment  system  mignt  be  evaluated  is  through  the  productivity  of  Air 
Force  organizations  and  of  the  individuals  making  up  Loose  organizations.  Research  into  the  development  of  indices  of 
indivinual  and  oi  ganizational  productivity  is  underway  to  provide  such  a  capability.  In  nddition  to  providing  the  means 
fer  comparing  tin,*  productivity  of  individuals  and  organizations,  it  is  expected  that  this  area  of  research  may  also 
provide  means  fer  the  enhancement  of  productivity.  Closely  related  to  all  these  efforts  is  the  research  being  conducted 
within  the  Force  Management  SystertJ.  Th^s  area  of  research  oeals  with  the  development  of  techniques  for  the  optimal 
utilization  of  the  personnel  resources  of  the  Air  Force  and  tt^  development  of  models  to  allow  Air  Forct?  management  to 
explore  rite  possible  effects  of  various  forces  and  events  occuring  both  within  the  Air  Force  and  from  the  outside  upon  the 
structure  and  effectiveness  of  the  force.  Ono  such  study  decls  with  the  relationship  between  characteristics  of  the 
civilian  labor  force  such  as  une-nployement  rate,  salary  levels,  and  other  economic  and  social  f^ctors  and  ttse  structure  of 
tik'  enlisted  force.  Models  such  as  this  greatly  enhance  the  capabiiity  of  Air  Force  management  to  make  effective  planning 
decisions  and  contribute  to  the  maintenance  of  Air  Force  mission  readiness.  This  program  element  also  provides  technical 
support  to  other  Air  Force  and  OoO  agency  programs  and  receives  partial  reimbursement  for  the  services  provided.  In  the 
case  of  basic  research  accomplished  by  the  Uboratory,  full  re imburs ament  is  provided  by  Program  Element  61102F.  The 
project  break  reflects  tlie  best  estimate  considering  those  anticipated  re  imburs  emen»$,  but  may  require  adjustment  to  the 
degree  that  reimbursements  are  actually  earned. 
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Program  Element:  #62703F  Title:  Personnel  Utilization  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ED),  #522  Budget  Activity:  Technology  Base,  II 


(I!)  RELATED  ACTIVITIES;  Interrelationships  of  service  programs  are  contained  in  the  Training  and  Personnel  Technology 
Group  (tAfi).  Related  PE's  are  6110CE  Defense  Research  Sciences,  62205F,  Training  and  Simulation  Technology;  62717A 
Manpower,  Personnel;  62/63N  Personnel  and  Training  Technology;  6370'^N  Manpower  Control  System  Development.  Efforts  by  the 
Air  Force  directed  toward  the  improvement  of  the  Armed  Services  Vocational  Aptitude  Battery  and  :he  production  of  new 
forms  of  that  test  are  directed,  in  part,  by  a  Triservice  Steering  Committee  of  General  Officers.  Similarly,  efforts 
V  concerned  with  the  development  of  computer-based  testing  techniques,  for  possible  eventual  implementation  at  the  Armed 
Forces  Examining  and  Entrance  Stations,  are  coordinated  with  the  other  services  through  a  Triscrvice  Steering  Committee. 
Air  Force  responsibilities  in  this  area  lie  principally  in  the  development  of  tost  items  suitable  for  computer 
implementation.  Cl(«e  coordination  is  maintained  both  at  the  working  level  and  by  laboratory  management  with  other 
services.  Exchange  of  proposed  Statements  of  Work  for  contractual  efforts,  wide  dissemination  of  technical  reports,  and 
\  symposia  and  meetings  attempt  to  ensure  that  work  conducted  within  this  program  element  does  not  duplicate  work  conducted 
by  the  other  service  laboratories. 

(U)  WORK  PERFORMED  BY:  This  program  is  managed  by  the  Air  Force  Hunan  Resources  Laboratory  (AFHRL),  Brooks  AFB,  TX. 
Exploratory  development  is  carried  out  by  the  Manpower  and  Personnel  Division  of  the  Laboratory.  The  total  contract 
effort  ($1J93K)  for  FY  1981  was  conducted  by  the  following  contractors  tr  institutions:  University  of  Dayton,  Dayton, 

OH;  McFann  Gray  &  Associates,  Monterrey,  CA  Kinton  Corp.,  Alexandria,  VA;  Resource  Research  Corp.,  Washington,  D.C.; 
University  of  Maryland.  College  Park,  MD;  Texas  A&M  Research  Foundation,  College  Station,  TX,  University  of  Texas.  Austin, 


( U )  PROGRAM  ACCOMPLISHMENTS  ARP  FUTURE  PROGRAMS 

FY  1981  and  Prior  Accomplishments:  (1)  The  Air  Force  Reading  Ability  Test  (AFRAT)  was  developed  to  identify 
individuals,  they  enter  basic  training,  whc»  require  remedial  training.  A  savings  of  approximately  S1.4M  yearly  in 
training  costs  is  realized  as  the  AFRAT  enables  the  Air  Force  to  Identify  and  provide  training  to  trainees  who  would 
otherwise  be  separated  for  reasons  related  to  their  ability  tr  read  job-related  material;  (2)  The  Enlisted  Screerinq  Test 
(EST)  will  be  used  by  Air  Force  recruiters  for  preliminary  evaluction  of  individuals  seeking  enlistment  to  determine  tlieir 
probable  level  of  achievement  on  the  Aimed  Services  Vocational  Aptitude  Battery.  Approximately  S2.5H  DoO  -  wide  will  be 
saved  yearly  in  meal  costs  alone  (meals  given  tu  applicants  during  the  examination  process);  (3)  A  revised  Air  Force 
Officer  Qualifying  Test  (AFOQT)  provides  approximately  S3.6M  yearly  savings  by  eliminating  ineligible  pilot/navigators  who 
would  otherwise  have  entered  costly  undergraduate  pilot  or  navigator  training;  (4)  Per son -Job- Match  (PJM),  a  computerized 
system  used  for  tu  enlisted  ranks,  matches  the  best  person  with  the  best  job  and  has  saved  approximately  $0.45M  per  year 
since  1976  wnen  il  replaced  the  manual  system.  An  initial  Officer  PJM  was  delivered  in  FY  81  for  Officer  Training  School 
(CIS)  candidate  selection;  (5)  The  sensitivity  analysis  and  testing  of  the  Integrated  Simulation  Evaluation  Model 
(manpcflier  prediction  model)  prototype  .vas  completed. 
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Program  Eleme»it:  I62703F  T1tl*i:  Personnel  Utilization  Technology 

DOO  Mission  Area:  Environmental  and  Life  Sciences  (ED),  #522  Budget  Activity:  technology  Base,  #1 

2.  (U)  FY  1962  PROQ^AM:  The  planned  rese<*iT.h  and  developmefit  prograins  will  continue  the  work  begun  earlier  on 
evaluation  and  revision  of  the  Armed  Services  Vocationaf  Aptitude  Battery  and  the  Air  Force  Officer  Qualifying  Test,  along 
with  ongoing  research  In  occupational  measurement,  individual  and  unit  productivity,  computer-based  testing,  and  ihe 
development  of  new  measures  for  rated  officer  selection  and  classification.  During  F>  8?  a  compreh 2ns 1 ve  battery  of  tests 
measuring  perceptual /motor  ind  information  processing  abilities  will  be  Implemented  and  administered  to  pilot  selectees  to 
evaluate  the  potential  of  such  tests  for  pilot  selection  and  classification.  In  addition,  performance  crltorla  will  be 
developed  and  collected  for  pilots  to  assess  their  performance  during  transition  training  aHer  Undergraduate  Pilot 
Training,  and  their  performance  In  an  operational  setting.  These  performance  measures,  along  with  the  traditional 
pass/fail  criterion  from  training  will  be  used  to  validate  the  new  tests.  This  research  effort  will  directly  sipport  the 
Specialized  Undergraduate  Pilot  Training  program  which  is  expected  to  be  Implemented  around  1986.  Advanements  to  the 
enlisted  Person- Job-Match  model  will  be  completed  (best  person  with  the  best  job).  These  Improvements  will  Include 
measures  to  make  the  model  now  sensitive  to  Individual  needs  and  abilities  within  tt.e  scope  of  Air  Force  requirements.  In 
addition,  the  Initial  design  will  begin  on  a  wartime  scenario  oriented  Person-Job-Hatch  Model.  Work  will  continue  to 
Identify  personnel  and  occupational  factors  related  to  attrition/retention  and  to  develop  reliable  and  valid  measurement 
techniques  for  collecting  such  Information.  Research  will  also  be  Initiated  to  examine  the  Air  Force  retraining  program 
and  to  develop  Indices  estimating  the  ease  with  which  an  airman  could  be  transferred  from  one  career  speciality  to  another. 

3.  (U)  FY  1963  PLANNED  PROGRAM:  Research  will  continue  on  the  refinement  and  evaluation  of  the  Air  Force  testing 

program.  New  forms  of  the  Air  Force Officer  Qualifying  Test  will  be  developed  and  evaluated  and  efforts  will  continue  on 
tlie  production  of  new  versions  of  the  Armed  Services  Vocational  Aptitude  Battery.  During  FI  83  criterion  data  will  become 

available  against  which  the  validity  of  the  experimental  tests  for  pilot  selection  developed  in  the  preceeding  year  may  be 

evaluated.  As  the  analyses  of  these  tests  are  conducted,  revisions  to  the  test  battery  will  be  accomplished  as  tests  are 
modified  or  deleted  from  the  battery  and  new  tests  are  Introduced.  Plans  will  be  formulated  for  the  design  rf  an 
integrated  aircrew  test  station  for  experimental  tests  that  are  found  to  be  predictive  of  pilot  training  and  operational 
perfo*^mance.  As  these  tests  may  also  have  utility  for  the  selection  of  pilots  for  the  other  services,  close  coordination 
will  oe  accomplished  so  as  to  produce,  if  possible,  a  single  test  device  for  joint  use.  Prototype  systems  will  be 
developed  to  assess  va^-lous  job  performance  criteria  measures  for  possible  operational  use  in  validating  physical  and 
cognitive  aptitude  requirements.  Person-Job-Match  modeling  will  continue  with  research  on  officer  .model  developiient 
capitalizing  on  results  from  research  In  the  enlisted  area.  Efforts  to  identify  measures  of  productivity  will  continue 

and  focus  on  tte  Identification  oT  these  factors,  especially  those  under  management  control,  that  act  to  limit 

preduHTtivit) .  This  research  will  have  broad  impllcatiuns  for  the  development  of  procedures  and  techniques  for 
productivity  enhancement.  The  developroeiit  of  models  for  the  use  of  Air  Force  management  In  the  projection  of  force 
characteristics  under  varying  scenarios  will  continue  and  Interim  products  will  be  delivered  as  they  arc  available. 
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Program  Element:  #62703F  Title:  Personnel  Utilization  Technology 

DOO  Mi:sion  Area:  Environmental  and  Life  Sciences  (ED).  1522  Budget  Activity:  Technology  6asa.  II  < 

4.  (U)  FY  1984  PLANNED  FRO^'^AM:  Tf«  revision  of  operational  tests  such  as  the  Air  Force  Officer  Qualifying  Test  and  ! 

the  Armed  Services’~Vocational  Aptitude  Battery  is  a  continuing  process  yhich  requires  the  development  of  new  forms  of  the 

tests  and  research  to  identify  and  evaluate  new  testing  techniques  and  test  content  for  possible  inclusion.  Especially  in 
the  area  of  pilot  selection,  several  years  may  be  required  to  evaluate  a  new  test  due  to  the  length  of  tiine  required  for 
testing  of  individuals  prior  tj  entry  into  training  and  then  the  length  of  the  training  and  assignment  to  an  operational 
unit.  During  FY  84  additional  criterion  data  will  become  available,  particularly  performance  data  from  operational  units, 
upon  which  th(.  tests  administered  during  FY  82  may  be  evaluated.  The  ilevelopmont  of  perfonnance  criteria  for  other  Air 
Force  jobs,  against  which  the  Air  Force  selection  procedures  may  be  validated,  will  continue  during  FY  84.  ihe  closely 
related  efforts  to  identify  individual  and  unit  productivity  enhancement  procedures  and  limited  field  trials  of  those 
procedures  will  continue.  Examinations  of  job  characteristics  and  requirements  and  the  relation  of  those  parameters  to  the 
characteristics  and  abilities  of  successful  and  unsuccessful  job  holders  will  continue  building  toward  the  accumulation  of 
a  complete  description  of  all  Air  Force  specialties.  This  data  base  will  then  impact  upon  the  Person-dob-Match  modeling 
algorithms  to  improve  assignment/retention.  The  results  from  these  research  efforts  will  result  in  a  strengthened  Force 
Acquisition  and  Distribution  System  and  Force  Management  System. 

5.  iU)  Program  to  Completion:  Thi  is  a  continuing  program. 

b.  (U)  Milestones:  Not  applicable. 


7.  (U)  Resources :  Not  applicebU. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #63i03F  Title;  Advanced  Airborne  Radar 

DOD  Mission  Area;  Electronic  and  Physical  Sciences  (ATD)^  #551  Budget  Activity:  Advanced  Technology  Development,  #2 


{ U )  RESOURCES  (PROJECT  LISTING) ($  in  thousands)  *. 


Project 

Number 

Title 

FY  1981 
Actual 

FY 

Estlioate 

vy  1V83 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

TOTAL  FOR  FROORArf  ELEMENT 

3,475 

15,330 

176,195 

195,000 

2831 

Covert  Strike 

3,475 

15,330 

176,195 

195,000 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AwS  MISSION  NEED;  Surface-to-air  defenses  in  the  19908  will  be  extensive,  requiring 
covert  ingress  and  egress  If  the  aircraft  and  crew  are  to  tarvl'i'e.  This  program  element  funds  advanced  development  of  an 
airborne  radar  concept  which  will  lower  the  enemy ability  to  detect  fighter  aircraft  operating  around  and  behind  the 
forward  edge  of  the  battle  area.  Develops  a  blscatir".  radar  system  providing  a  covert/survlvable  in-weather  reconnaissance 
(tecce)/tftrlke  capabillt  which  satisfies  Tactical  Air  Force  validated  mission  requirements  for  advanced  tactical  fighter/ 
aircraft . 

(U)  BASIS  FOR  FY  1 9b 3  RDT&E  REQUEST ;  'I'he  major  program  objective  is  to  develop  a  ccvert/survlveble  In-weather  recce/ 
strike  capability  for  the  ’9908.  The  principal  technology  used  is  blstatic  radar,  wh''re  the  target  Is  illuminated  by  a 
radar  operating  In  a  sanctuary  while  the  recce/strlke  aircraft  penetr/'ttes  and  tracks  tho  target  In  a  “listen  only"  isode. 
This  technique  allows  effective  use  of  stealth  technologies,  enhances  surprise  attack,  and  denies  the  enemy  effective 
use  of  high  gain  jammiug.  The  FY  l983  funding  begins  Initial  work  to  demonstrate  blstatic  target  acquisition  and  refer- 
(•nce  system  technologlea  showing  concept  feasibility.  Cost  la  based  on  engineering  estimates  derived  from  experience  on 
similar  advanced  developmfcnt  programs. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  Sb'MHARY;  This  program  is  a..  FY  1983  new  start. 

'U)  OTHER  APPRuPKli'.TION  FUNUS;  WOKE. 
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Program  Element:  #63103r  Title.  Advanced  Airborne  Radar 

DOD  Hission  Area:  Electronic  and  Physical  Sciences  (ATP),  r?51  Budget  Activity:  Advanced  Technology  Development  ^2 

(U)  detailed  background  and  DESCRIPTION:  Enemy  surface-to-air  defenses  against  tactical  aircraft  operating  around  and 
behind  the  forward  e«lge  of  the  battle  area  is  postulated  to  be  eo  severe  in  the  ?990s  thaV  covert  Ingress  and  egress  is 
considered  essential  if  the  aircraft  and  crew  are  to  survive.  This  program  element  Is  a  new  initiative  to  develop  an 
advanced  airborne  radar  concept  which  would  permit  recce/strlko  aircraft  to  detect  and  track  ground  targets  without 
emitting  radar  energy,  and  revealing  its  position  to  enemy  defenses.  The  approach  is  bistatlc  radar  where  a  transmitter, 
located  la  a  sanctuary  (standoff  aircraft  or  satellite),  illuminates  rat:  target  while  the  strike  rircraft  uses  the 
radar  ieturri.s  to  detect  and  strike  the  target. 

(U)  This  capability  would  permit  effective  ?e  of  stealth  technologies  ard  allow  an  aircraft  to  penetrate  enemy  defenses 
and  carry  out  precision  target  location  and  weapon  delivery  In  s  survivable  pat slve/covert  manner.  This  passive  operation 
will  reduce  the  detectability  of  penetrating  aircraft,  allow  surprise  attack,  and  deny  the  f^nemy  effective  use  of  high 
gain  (highly  directional  a'^tennas)  jamming.  The  program  objective  is  to  develop  an  all-weather,  day/night,  recct/strike 
capability  for  the  i990s  which  will  enable  operation  In  and  around  a  dense  threat  environment.  The  program  consists  of 
four  major  efforts  pursuing  key  technical  areas.  Together  they  will  demonstrate  feasibility  and  provide  all  necessary 
Infortaution  for  Full  Scale  Develooment  of  a  Covert  Strike,  bistatlc  radar. 

(U)  The  Bistatic  Target  Acquisition  effort  will  demonstrate  the  feasibility  of  bistatlc,  covert  acquisition  and  accurate 
tracking  of  fixed  and  mobile  surface  targets.  The  Bistatlc  Radar  Refeience  System  Technologies  effort  will  develop  and 
demonstrate  precision  -eferente  (position,  velocity,  time)  sensors  to  provide  the  accurate  reference  frame  required  for 
ultra-high  resolution  synthetic  aperture  radar  Imagery.  Full  use  of  < he  Covert  Strike  bister ic  radar  system  necessitates 
early  investigation  of  weapons  which  will  exploit  this  capability.  The  Weapon  Development  Demonstration  effort  will 
investigate  how  advanced  weapon  concepts  such  as  tactical  munltijns  dlsperjsere  with  very  low  radar  cross  sections  can  be 
integrated  with  the  Covert  Strike  system.  The  final  p!tase  of  the  program  is  the  Covert  Strike  Consolidated  Demonstfixtlon 
which,  provides  a  flight  test  of  the  "full-up'  Covert  Strike  syacem. 

(li)  KELATED  ACTIVITIES:  The  Covert  Strike  program  builds  upon  the  joint  Defense  Advanced  Resecrch  I’rojocts.  Agency/Air 
Force  Avionics  Laboratory  Tactical  Bistatlc  Radar  Detucnatratlons  and  bistatlc  Technology  Transition  efforts  previously 
funded  In  PE  6220^*F  (Aerospace  Avionics).  It  also  draws  upon  low  prob-ibility  of  Intercept,  automatic  target  classifica¬ 
tion  and  monostatic  ultra-hlgli  resolution  synthetic  aperture  radar  t.-'chnoi ogles  being  pursued  in  PE  63203F  (Advanced 
A1  •'craft  Avionics).  The  Very  High  Speed  Integrated  Circuits  technology  being  pursued  under  PE  63425F  (Very  High  Speed 
Integrated  Circuits)  will  be  used  In  the  radar  signal  processor  in  the  final  Consolidated  Demonstration,  (iovert  Strike 
will  also  ruake  use  o)  the  blended  aerodynamic  shape  technology  (weapon  airframe  technology)  from  PE  62601F  (Conventional 
Munition  Technology)  Inter-Servlce  coordination  takes  place  In  the  Joint  Air  For<'e/Navy  Radar  Working  Group,  the  Trl- 
Ser”ice  Airborne  Displays  Working  Croup,  and  a  Tri -Service  Background  aid  Targeting  Agreement  originated  by  the  Air  Force 
Armament  Liboratory. 
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Program  Element’  #63 103F  Title:  Advanced  Airborne  Radar 

DOD  Mission  Area:  Electronic  and  Physical  jciences  (ATP),  #551  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Wright  Aeronautical  Laborator ies/Avionics  Laborato:y,  Wrlght-Patterson  AFB,  OK,  and 
the  Air  Force  Armament  Laboratory,  Eglln  AFB,  FL,  will  manage  work  performed  under  this  program.  Potential  bidders 
include  Hughes  Aircraft  Corp.,  Mallju,  CA;  We:.tlnghouse  Defense  and  Electronics  Systems  Center,  Baltimore,  MD;  Raytheon 
Co.,  Bedford,  MA;  Texes  Instruments,  Dallas,  TX;  Goodyear  Aerospsee  Corp.,  Litchfield  Park,  AZ;  General  Electric  Co., 
Binghamton,  NY;  Litton  Corp.,  Woodland  Hills,  CA;  and  EG&G  Co.,  Salem,  MA. 

( ’J )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Net  Applicable. 

2.  (U)  FY  1982  Prog*^am;  Not  Applicable. 

3.  (U)  FY  19b3  Planned  Program;  Initiate  Bistatlc  Target  Acquisition  efforts  to  demonstrate  feasibility  of  bi- 

statlc  covert  acquisition  and  accurate  tracking  of  fixed  and  mobile  surface  targets.  This  test  system  will  demonstrate, 
under  limited  maneuvering  (3  g'a  or  less),  an  on-board,  real-time  bistatic  capability  with  high  resolution  synthetic 
aperture  radar.  Initiate  Bistatic  Reference  System  Technologies  effort  to  demonstrate  precision  reference  system  (posi- 
..lon,  velocity  and  time)  sensors  to  provide  Ihe  accurate  reference  frame  required  for  ultra-high  resolution  synthetic 

aperture  radar  imagery.  Emphasizes  development  of  precision  time  standards-  and  a  feasible  approac!'.  for  maintaining 

coherent  radar  operation  between  the  separately  located  lll\«minator  (transmitter)  and  aggressor  (receiver)  aircraft. 

A.  (U)  FY  198A  Planned  Program;  Complete  design  and  begin  hardware  fabrication  on  the  Bistatic  Target  Acquisition 
and  Bistatic  Reference  System  Technologies  efforts.  Initiate  Weapon  Develops  mt  Demonstration  to  Investigate  how  advanced 
weapon  concepts  can  be  integrated  with  Covert  Strike  to  fully  exploit  Its  covert  capabilities.  This  project  will  examine 
tactical  munitions  dispensers  with  very  low  radar  ctoss  se^^tions  as  well  as  alternative  launch  and  forget  missiles. 

5.  (U)  Program  to  Completion;  Feasibility  of  the  Covert  Strike  concept  is  to  be  proved  by  FY  19o7.  If  the  Bi¬ 
static  Target  Aiqulsltion,  Etstatlc  Reference  System  Technologies,  and  Weapon  System  Demonstration  are  successful,  the 
final  phase  of  tf^e  program  (Covert  Strike  Consolidated  Demonstration)  will  begin  in  FY  1987.  This  provides  a  flight 
i:est  of  the  ’*full-up"  Covert  Strike  system  'ncludlng  automatic  target  acquisition  and  classification,  ultra-high  resolu¬ 
tion  synthetic  aperture  radar  imagery,  and  weapon  delivery  against  tactical  targets.  The  flight  test  will  be  completed 
in  the  Ath  quarter  FY  1990. 

6.  (U)  Milestones :  Not  Appllcaols 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #63202F  Title:  Aircraft  Propulsion  Subsystems  Integration  (APSI) 

DOD  Mission  Aren  Engineering  Technology  (ATP),  #553  Budget  Activity;  Advanced  Technology  Development,  l2 

(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  198A 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

13,416 

23,013 

21,468 

27,875 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEM:  This  program  provides  for  the  design^  development,  and  test  of  new 
techniqueT~aTmcd  at  successful  nropulsion/alrframe  Integration  and  compatibility,  and  improved  Installed  performance 
in  advanced  aircraft.  The  scope  of  th^  program  includes  work  on:  (1^  advanced  Inlet,  fan,  power  turbine,  engine 
control  and  nozzle  components;  (2)  Integrated  testing  of  these  components  with  advanced  gas  generators  (l.e..  Joint 
Technology  Demonstrator  engine);  (3)  methods  to  reduce  engine  life  cycle  cost;  (4)  definition  of  engine  inlet/exhauat 
system  installation  design  criteria  and  propulsion  integration  technologies;  and  (5)  engine  structural  design  criteria 
through  hardware  fabrication  and  test  and  Improved  engine  stealth  characteristics  (Infrared  and  radar  cross  section). 
Proper  attention  to  the  efforts  under  this  program  will  provide  aircraft  systems  with  a  potential  for  longer  range, 
higher  cruise  speed  with  lower  specific  fuel  consumption,  surge  power  for  successful  engagements,  high  sortie  rates 
with  reduced  maintenance,  reduced  life  cycle  cost  and  Improved  survivability  in  lulssion  effectiveness. 

BAS  I?  FOR  F\'  1983  RDT&E  IvEQUEST;  Level  II  Joint  Technology  Demonstrator  Engine  (JTDE)  eiforts  incorporating  extended 
performa.'ice  verification  and  structural/diagnostic  test  and  e'^aluatlon  will  be  continued.  Altitude  performance  assess¬ 
ment  will  be  conducted  on  a  small  engine  JTDE.  JTDE  Accelerated  Durability  Assessment  Configuration  (ADAC)  vehicles 
will  he  subjected  to  Experimental  Accelerated  Mission  Testing  (XAMT).  A  piggyback  engine  test  will  provide  final 
verlf lection  of  a  life  cycle  cost  nodui  ;;^revlour,ly  developed.  Critical  variable  cycle  engine  technology  demonstrations 
will  focus  on  verification  of  operating  characteristics  through  slave  engine  and  rig  tests  at  sea  level  and  altitude 
conditions.  This  request  will  provide  for;  (1)  altitude  perfoimance  test  assessment  on  a  large  engine  JTDE;  (2) 
Level  II  structural/  diagnostic  and  extended  performance  characterization  of  a  large  engine  JTDE;  (3)  life  assessnent 
testing  of  two  large  engine  JlDEs  (A)  exhaust  system  Infrared  signature  reduction  and  control  concept  model  testing  and 
analysis  (5)  piggyback  engine  test  ol  component  designed  £o»“  reduced  life  rycle  cost  (6)  rlg/environmental  test  of  an 
advanced  composite  fan  and  (7)  rontlnuatior  of  Integrated  control  aystem  development  efforts,  and  (8)  initiation  cf 
technology  efforts  for  reduced  engine  observaolcs  (radar  cross  eectiovij.  The  cost  estimates  for  this  program  uri 
based  upon  contractual  commitments  which  extent*  through  early  FY  8A  plus  historically  backed  cost  estimates  for  a 
level  of  effort  testing  which  Is  Included  In  the  APSI  Five  Year  Plan  as  directed  b>  the  APSI  Program  Management  Direc¬ 
tive. 
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Program  Element:  <^63202F  Title:  Aircraft  Propulsion  Subsystems  Integration  (APSI) 

DOD  Mission  Area:  Engineering  Technology  (ATP),  1553  Budget  Activity:  Advanced  TerHology"i)evelopmer^?r' 

(U)  COMPARISON  tflTh  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1982 

FY  1983 

FY  1984 

Total 

Additional  Estimated 

P.DT&E 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion  Costs 

18,416 

23,100 

23,500 

Continuing  Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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Progiaui  ElfeOiJ.it:  #63202F  Title;  Aircraft  Prcpulsion  Subsystems  Integration  (APSI) 
l>JD  Mission  Ar>a:  Engineering  Technology  (ATP),  #553  Budget  Activity;  Advanced  Technology  Development,  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  program  provides  for  the  development  and  functional  demonstrations  for 
those  advfinced  technologies  w.jich  are  neceseary  to  assure  propulsion  and  airframe  compatibility,  and  permit  the  attain¬ 
ment  of  advanced  performance  objectives  in  future  aircraft  systems.  The  scope  of  this  program  includes;  (1)  the 
dev?lopment  of  advanced  components  related  to  inlets,  fans,  power  turbine,  augreentors,  controls  and  exhaust  nozzles; 
(2)  the  overall  integration  of  these  components  with  the  basic  advanced  gas  generators  to  form  a  demonstrator  engine 
to  define  the  flowpath  and  asses.^  the  durablllty/llfe  aspects  of  the  engine  concepts;  (3)  the  development  of  methods 
to  reduce  €‘ngine  life  cycle  costs  by  20-25  percent;  (4)  the  definition  and  verification  of  the  methodology  to  structur¬ 
ally  design,  analyze,  and  test  turbine  engines  to  achieve  increased  engine  durability;  end  (5)  the  definition  of  improved 
Inlet/englne/exhaust  system  lnst.?llation  design  criteria  and  propulsion  integration  techniques,  and  (6)  the  .^’cvelopnent 
of  improved  engine  stealth  characteristics  through  the  reduction  of  infrared  and  radar  cross  section  signatures.  The  com¬ 
ponents  being  developed  will  provide  the  basis  for  10-20  percent  raduction  in  specific  fuel  consumption,  10-15  percent 
increase  in  stall  margins,  15-20  percent  reduatlon  in  engine  weight,  increased  life/ducability ,  15-30  percent  reduction 
in  engine  life  cycle  cost  and  greater  airflow  matching  potential  when  compared  to  the  most  modern  engines  currently  in 
the  Inventory.  These  benefits  can  be  traded  off  against  one  another  to  meet  the  specific  needs  of  systems  of  inter¬ 
est.  This  program  provides  both  the  critical  technology  baseline  for  future  syutem  development  and  a  source  of  data 
for  ensuring  the  orderly  resolution  of  any  propulsion  system  problems  encountered  with  development  engines. 

\U)  RELATED  ACTIVITIES;  The  exploratory  development  base  for  this  program  is  provided  by  Aerospace  Propulsion  Program 
Element  62203F,  Materials  Program  Element  62120F,  and  Aerospace  Flight  Dynamics  Program  Element  62201F.  Close  technical 
coordination  la  maintained  with  the  Air  Force  Flight  Dynamics  Laboratory,  Aerospace  Structural  Materials  Program,  Program 
Element  63211F,  and  with  the  Air  Force  Materials  Laboratory..  This  program  Is  closely  related  to  the  Advanced  Turbine 
Engine  Gas  Geiverator  program.  Program  Element  b3216F,  which  is  managed  from  the  same  office  and  provides  the  core  gas 
generator  development  efforts.  This  program  is  thoroughly  Integrated  with  the  Navy  component  work  under  Program  Element 
63210N,  Advanced  Aircraft  Propulsion  Systems,  which  is  developing  compatible  components  for  a  cooperative  Air  Torce/Navy 
demt nsrratlon  of  advanced  engine  technology.  The  Air  Force  and  the  Navy  currently  have  a  formal  Memorandum  of  Under¬ 
standing  covering  efforts  under  the  Joint  Technology  Demonstrator  Engine  (JTDE)  program.  Close  coordination  is  main¬ 
tained  with  related  efforts  conducted  by  the  Array  and  National  Aeronautics  and  Space  Administration, 

PCRFORMED  BY;  This  program  is  Managed  by  the  Air  Force  Aero  Propulsion  Laboratory;  Wrlght-Patterson  AFB,  OH. 
The  current  contractors  involved  in  this  program  and  theli  work  areas  are:  Detroit  Diesel  Allison  Division  of  General 
Motors,  Indianapolis,  IN  (Advanced  Fan  Aerodynamics,  Joint  Technology  Demonstrator  Engine,  Reduced  Cost  Concepts); 
Garrett  Turbine  Engine  Company,  Phoenix,  AZ  (Low  Cost  Component  Development);  General  Electric,  Evendale,  OH  (Joint  Tech¬ 
nology  Cemonstrato!:  Engine,  Variable  Cycle  Engine,  Reduced  Cost  Corapoi.ente ,  Structural  Methodology);  McDonnell  Douglas, 
St.  Louis,  MO  (Inlet/Aircraft  Drag  Investigation,  Propulsion  Simulator);  Pratt  &  Whitney  Aircraft,  West  Palm  Beach, 
FL  (Variable  Cycle  Engine,  Structural  Design  Criteria,  Joint  Technology  Demonstrator  Engine);  Teledyne  CAE,  Toledo,  OH 
(I.ow  Cost  Component  Development,  Joint  Ted  nology  Peaonstrator  Engine,  Structural  Methodology). 
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Program  Element:  #63202F  Title:  Aircraft  Propulsion  Subsystema  Integra*'ion  (APSI) 

DOD  Mission  A.rea:  Engineering  Technology  (ATP),  ^553  Budget  Activity:  Advanced  Technology  Development7~~?T~ 

(U)  PnOGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1-  (U)  FY  1981  and  Prior  Accomplishments:  Seven  contractual  efforts,  previously  begun,  have  been  completed*  The 
reduced  cost  program  culminated  with  the  performance  veilflcatlon  testing  of  selected  components.  These  programs  con¬ 
firmed  that  reduced  cost  components  can  be  successfully  fabricated  and  rig  tested  to  verify  that  components  specifically 
designed  to  reduce  life  cycle  cost  by  10-30  percent  can  withstand  the  engine  operating  conditions.  The  structural 

design  a-'d  development  programs  were  completed  with  comprehensive  environmental  rig  testing  which  will  run  the  selected 
components  to  full  life.  The  test  results  were  used  to  verify  that  predicted  failure  modes  and  durability  can  be 

accurately  predicted,  verified  and  utilized  In  subsequent  design  practice.  The  initial  advanced  exhaust  materials 

effort  was  completed  with  an  engine  test  which  provided  an  evaluation  of  the  material  in  a  realistic  slave  engine 
environment  as  well  as  evaluation  of  selected  Infrared  (IR)  suppression  devices.  Advanced  ncnaxlsymetrlc  nozzle  assess¬ 
ment  was  completed  with  evaluation  of  air-to-ground  and  air-to-air  application  wind  tunnel  tests.  This  program  provided 
the  effects  of  nozzle  design  options  on  aircraft  drag  reductions.  The  propulsion  simulator  effort  was  completed  and 
provided  capability  for  more  cost  effective  wind  tunnel  testing.  In  the  JTDE  program  Initial  performance  testing  was 
completed  on  the  first  fully  variable  cycle  JTDE.  This  test  established  the  high  svjol/low  spool  Interactive  effects 
as  well  as  the  variable  cycle  effects.  Two  extended  perforaance/structural  diagnostic  tests  were  completed  on  the 
small  engine  JTDE.  The  Variable  Cycle  Technology  programs  completed  hardware  fabrication  and  preparation  for  testing 
in  a  slave  engine  demonstrator.  Three  new  starts  were  initiated  in  FY81  with  two  emphasizing  the  structural  durability 
area.  The  new  starts  include  (a)  JTDE  Accelerated  Durability  Assessment  Configuration  (ABAC)  Experimental  Accelerated 
Mission  Testing  (XAMT);  (t)  Life  Cycle  Cost/Damage  Tolerance  Assessment;  and  (c)  Advanced  Exhaust  System  Materials 
Demonstration.  The  JTDE  ADAC  XAMT  testing  will  provide  extensive  durability  assessment  through  severe  testing  In  a 
complete  engine  demonstrator.  This  program  will  permit  earlier  extensive  durability  assessment  of  selected  key  JTDE 

component  technologies.  The  Advanced  Exhaust  System  Materials  program  will  provide  evaluation  of  full  application  of 
advanced  materials  in  the  augraent<ir  and  nozzle  culminating  in  a  slave  engine  teat.  The  Life  Cycle  Cowt/Daraage  Tolerance 
Assessment  will  develop  a  damage  tolerant  design  system  and  provide  a  life  cycle  coat  evaluation  of  It  applied  to  hot 
section  components. 


2.  (U)  FY  1982  Progiam;  Efforts  during  this  time  period  will  be  concentrated  on  the  Joint  Technology  Demonstrator 
Engine  (JTDEy~  area.  Extended  performance/structural  diagnostic  testing  will  be  conducted  on  two  large  engine  JTDEs 
and  f ibrlcatlon/procurement  of  a  third  large  engine  JTDE  will  be  completed.  Initial  altitude  testing  will  he  completed 
on  a  sirall  engine  JTDE.  The  initial  life  assessment  testing  of  two  large  englu^rf  JTDE  Accelerated  Durability  Assessrent 
*^onf iguration  (ABAC)  will  also  be  condi'ctcd  with  follow-on  testing  In  the  outycars.  These  tests  will  provide  extensive 
durability  assessment  of  key  JTDE  component  technologies.  Concepts  In  the  Variable  Cycle  Technology  program  will  be 
assessed  in  sea  level  and  altitude  engine  testing.  In  the  Advanced  Composite  Fan  program  single  blad.^  foreign  object 
damage  testing  and  a  full  aerodynamic  rig  test  will  be  conducted.  Engine  piggyback  teats  will  be  conducted  on  two 
reduced  cost  components  previously  developed.  Model  testing  and  analysis  will  be  completed  on  selected  exhaust  systems. 
Infrared  signature  reduction  and  control  concepts.  Four  new  efforts  will  ba  initiated:  (a)  Integrated  Propulsion 
System  Control  dovelopment,  which  will  dev'^lop  the  technology  for  Integratod  control  systems  with  expanded  aircraft 
flight  control  requirements,  (b)  Advanced  Applicat iona/LCC  Analysis,  which  will  provide  trade-off  data  to  be  used  in 


Program  Element:  #63202? 

DOD  Mission  Area:  En^^lpeering  Technology  (ATP),  #353 


Title:  Aircraft  Propulsion  Subsystems  Integration  (APSI) 
Budget  Activity:  Advanced  Technology  Development,  #2 


identifying  critical  technologies  to  be  demonstrated  in  the  APSI  program  for  the  next  generation  propulsion  systems, 
(c)  Integrated  Propulsion  System  Concepts,  which  will  determine  engine/airframe  Integration  and  compatibility  character¬ 
istics  of  highly  Integrated  designs,  ptjrtlcularly  those  applicable  to  V/STOL  and  stealth  advanced  aircraft,  and  (d) 
Engine  Durability  Assessment,  which  will  assess  durability  characteristics  of  fan/compressor  when  operating  In  conjunc¬ 
tion  with  high  pressure  distortion  Inlets,  such  as  those  with  low  radar  cross  section  signatures. 

3.  (U)  FY  1983  Planned  Program:  Efforts  during  this  time  frame  will  continue  to  concentrate  on  the  JTDE  test 

assessment  area.  Follow-on  contracts  will  be  awarded  with  initial  performance  testing  to  be  conducted  on  one  large 

engine  JTDE.  Initial  cycle  endurance  testing  will  be  conducted  on  a  large  engine  and  small  engine  JTDE.  Two  large 

engine  JTDE  Accelerated  Durability  Assessment  Conf igurationo  (ADAC)  will  complete  their  second  Experimental  Accel¬ 
erated  Mission  Tests  (XAMT)  using  life  assessment  testing  philosophy  and  a  small  engine  JTDE  ADAC  will  complete 
similar  testing.  Component  selection,  design  and  fabrication  using  damage  tolerant  design  criteria  will  be  completed 
on  selected  components.  The  propulsion  simulator  for  highly  Integrated  systems  will  be  fabricated  for  wind  tunnel 
model  tests.  Piggyback  tests  will  be  conducted  for  engine  environmental  data  on  selected  hot  section  components  in 
the  Engine  Durablllt/  Assessment  program.  Fabrication  of  the  advanced  exhaust  system  with  advanced  materials  will 
he  completed  In  preparation  for  high  performance  turhefan  slave  engine  testing.  Tliree  new  efforts  will  be  initiated: 
(a)  Advanced  Fan,  which  will  provide  the  technology  ba^je  for  low  radar  cross  section  signatures  from  the  front  aspect 
angles  of  the  engine,  (b)  Advanced  Augiaentor,  to  provldt  technology  transition  into  the  JTDE  of  afterburner  technology 
of  advanced  tactical  systems,  (c)  Infrared  (IR)  Suppretslon,  to  provide  technology  transition  into  JTDE  of  low  IR 
signature  designs  of  the  engine.  Funding  was  reduced  from  '>23.5  million  to  $21.5  milllou  for  higher  priority 
programs  and  deescalatlou. 

A.  (U)  FY  198A  Planned  Progran:  Efforts  during  this  r.lme  period  will  continue  on  the  JTDE  tf.at  assessment. 

Emphasis  will  be  placed  on  durability  testing  of  the  XAMT  type,  and  initial  operability  testing  at  simulated  altitude 
conditions.  Efforts  will  be  continued  in  the  reduced  observables  area  (TR  and  RCS  signatures)  with  fabrication  and 
Initial  test  of  component  designs.  In  addition,  efforts  will  be  continued  in  the  engine/airframe  integration  area, 
specifically  In  the  advanced  exhaust  nozzle  material  applications  area,  and  the  integrated  propulsion  system  concepts 
area.  Two  new  start  efforts  will  be  initiated:  (a)  Advanced  Exhaust  Nozzle  Technology  Integration,  which  waII 
Integrate  advanced  materials,  thrust  vectoring/reversing  c« pabllli les,  and  low  signatures  in  exhaust  nozzle  designs 
for  subsequent  engine  test,  and  (b)  Advanced  Material  (Eutectic)  Turbine,  to  dexjjonstrate  llfe/durablllty  of  turbine 
design  for  long  life,  suporsos'lc  crv.lse  applications. 
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Program  Element:  #63202F 

DOD  Mission  Area:  Engineering  Technology  (ATP)  #5S3 


Title:  Aircraft  Propulsion  Subsystems  Integration  (APSI) 
Siidget  Activity:  Advanced  Technology  Development  J2 


5.  (I')-  Program  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  Applicable. 

7.  (U)  Resources;  Not  Applicable. 

8.  (U)  Coopariscn  with  FY  1982  Descriptive  Sumnary;  Not  Applicable. 


FY  1983  RDT&E  t'ESCRIPTIVE  SUMMARY 


Program  Element:  I632C3F 

DOD  Mission  Area:  Electronic  and  Physical  S-:lence8  (ATP),  #551 


(U)  RESOURCES  (PP.OJEJT  LISTING)  ($  In  thousands): 


Title;  Advanced  Avionics  for  Aircraft 
Budget  Activity:  Advanced  Technology 
Development,  #2 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

10,809 

14.944 

18,201 

22,556 

Continuing 

Not  Applicable 

666a 

Advenced  Aircraft  Navigation 

1,320 

3,500 

4,701 

6.000 

Continuing 

Not  Applicable 

69CK 

AdVv-nced  Devices 

2,358 

2,900 

3,500 

4,000 

Continuing 

Not  Applicable 

69DF 

Advanced  Weapon  Delivery 

7.131 

5.544 

5.100 

6,640 

Continuing 

Not  Applicable 

2733 

Advanced  ‘'econna  Issance/Strlke 

3,000 

4,900 

5,916 

Continuing 

Not  Applicable 

(U)  BRIEF 

Radai 

DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  threat  posed  by  the  Warsaw  Pact 

Is  steadily  increasing,  in 

both  quantity  and  quality.  To  establish 

a  capability 

to  successfully  contend 

with  the 

threat  postulated 

for  the 

aid  to  late  eighties,  our  forces  require 

significant 

Improvements 

in  the  performance  provided  by  aircraft 

avionics . 

This  progr^itt  element  is  the  principal  Air  Force  source  of  advanced  te'thnology  for  avionics  that  accomplish  the 
navigation,  target  acquisition,  weapon  delivery  and  fire  control  functions. 


(U)  BASIS  FOR  FV  1982  RDT&E  REQUEST;  This  program  will  accomplish  a  carefully  selected  set  of  efforts  that  collec¬ 
tively  represent  a  balanced  approach  to  the  satisfaction  of  the  Air  Force's  requirements  for  affordable  and  reliable 
high  performance  avionic  systems.  The  individual  tasks  will  address  specific  needs  such  a!^  Improved  alrcrafr 
survivability,  improved  navigation  and  weapon  system  resistance  to  enemy  counterueatures ,  improved  target  acquisition 
capabilities,  improved  weapon  control  with  reduction  of  pilot  workload,  and  improved  avionics  supportabllity.  Cost 
estimates  are  developed  and  provided  by  the  concerned  progzam  offices. 


(U)  COMPARISON  WITU  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 


FY  1982  FY  1983 
Estimate  Estimate 


FY  1984  .Additional 
Estioat e  to  Complet ion 


Total 

Sstlmated 

Costs 


kt)T4E 


13,250  17,400  23,900 


Continuing 


Not  Applicable 


OTIIKK  appropriation  FUNDS:  Not  applicable. 
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Program  Element:  #63203F  Title:  Advanced  Avionics  for  Alrcr&ft 

DoD  Mission  Arei:  Electronic  and  Physical  Sciences  (ATP),  #551  Budget  Activity:  Advanced  Technology 

Development ,  #2' 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Air  Force  requires  significant  Improveaente  in  weapon  system 
performance  and  availability  If  the  United  States  and  Its  North  Atlantic  Treaty  Organization  allies  are  to  maintain 
a  capability  to  successfully  counter  the  threat  posed  by  the  Warsaw  Pact.  Key  elements  of  this  threat  are  a  numer- 
irally  superior  air  force  and  an  environment  characterized  by  Intense  electronic  countermeasures  and  dense  surface- 
to-air  weaponry.  The  air-to-air  and  alr-to-surface  capability  required  by  the  Air  Force  to  contend  with  this 
scenario  can  not  be  achieved  effectively  or  economically  %d.thout  exploiting  avionics  technology  currently  emanating 
from  basic  research  The  Advanced  Avionics  for  Aircraft  Program  Is  the  Air  Force's  principal  vehicle  for  the 
advanced  development  of  avionics  technology  needed  for  navigation,  target  acquisition,  weapon  delivery  and  fire/launch 
control  systems.  The  general  goals  of  all  wrk  In  these  areas  are  Improved  weapon  system  performance,  reliability 
and  survivability  with  reduced  pilot  workload  and  decreased  life  cycle  costs.  The  Advanced  Aircraft  Navigation 
Project  is  developing  sensors,  antennas,  subsyatemc  and  subsystem  Integration  techniques  that  are  required  for 
navigation,  radar  and  flight  control  reference.  The  Advanced  Devices  Project  is  the  only  Air  Force  project  for 
the  advanced  development  of  system-critical  components  and  devices  that  are  not  available  commercially.  The 
Advanced  Weapon  Delivery  Project  is  developing  technology  for  alr-to-air  fire  control,  air-to-ground  fire  control 
and  multimode  fire  control.  The  Advanced  Reconnalssance/Strlke  Radar  Project  is  developing  radar  and  radar  related 
technology . 

(II)  RELATED  ACTIVITIES:  The  technology  base  for  this  program* a  developments  Is  established  under  Program  Element 
(PE)  6220AF,  Aerospace  Avionics.  This  program  provides  technology  products  wtilch  ha/e  application  In  PAVE  MOVER 
(PE  637A7K),  Aircraft  Avionics  Equipment  Development  (PE  64201F),  Tactical  Identification  Systems  (PE  637A2F), 

Flight  Vehicle  Technology  (PE  63205F)  and  Reconnalsf ance  Ser.sors/Proccss  Technology  (PE  63206F).  The  technical 
program  content  is  coordinated  with  Navy  PE  63202N  and  Army  PE  63207A  programs  respondl'^g  to  similar  objectives. 

performed  BY:  The  Air  Force  Wright  Aeronautical  Laboratorlev/Avlonlca  Laboratory,  Wright  Patterson  Air 
force  Base,  CH,  und«r  the  overall  management  '>f  the  Air  Force  Systems  Command,  manages  the  projects  in  the  Advanced 
Avloiilcs  for  Aircraft  Program.  Contractors  Include:  General  Dywamlcs,  Fort  Worth,  TX  and  First  Ann  Arbor  Corporation, 
Ann  Arbrr,  MI  for  the  Missile  Launch  Envelope  programs;  General  Electric,  Binghamton,  NY  for  Firefly  III;  C.S. 

Draper  Laboratories,  Cambridge,  MA  for  Advanced  Global  Positioning  Systies:  Inertial  Integration  Technology  development; 
Raytheon  Compaav ,  Bedford,  MA  for  development  of  the  Gallium  Arsenide  Impact  Ionisation  Avalanche  Transit  Time  Combiner, 
Litton,  Palo  Alto,  CA  for  development  of  the  X-Band  Radar  Coupled  Cavity  Traveling  Wave  Tube;  Hughes  Aircraft  Company, 
Culver  City,  CA  for  the  infrared  focal  plane  array  effort;  and  Rockwell,  Anaheim,  CA  for  the  development  of  an 
advanced  bubble  m.iaory. 
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Program  Element:  #63203F 

I)oD  Mission  Area:  Elecrronlc  and  Physical  Sciences  (A^D),  #551 


Title:  Advanced  Avionics  for  Aircraft 
Qudget  Activity:  Advanced  Technology 
Development »  #2 


(U)  PROGRAM  ACCX)MPLISH?g:NTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accompllobments:  This  program  accomplished  the  Forward  Looking  Advanced  Multimode  Radar 
flight  test  effort  that  successfully  demonstrated  the  feasibility  of  a  high  resolution  synthetic  aperture  radar.  Feal 
time  digital  processors,  the  key  to  autonomous  airborne  operations,  which  are  used  in  high  performance  radar  systems 
such  as  the  F-15  AN/APG-63,  were  first  developed  within  this  program  element.  Low  Light  Level  Television  and  Forward 
Looking  iTifrared  sensors  which  ere  major  advances  in  capability  upgrading  of  the  D-52  aircraft  were  developed  within 
this  program  element.  This  program  demonstrated  the  feasibility  of  using  electrostatic  gyros  in  a  strepdown  configur¬ 
ation  for  medium  accuracy  Inertial  systems.  Improvements  In  modeling  and  Kalman  filter  techniques  have  led  to  the 
optimum  Integration  of  Inertial  systems  with  other  navigation  systems  such  as  i  Doppler,  Long  Range  Navigation  and  the 
Global  Positioning  System.  A  solid  state  weapon  delivery  '.omputer  developed  by  the  Advanced  Devices  Project  was  used 
by  the  Navy  in  the  Angle  Rate  Bombing  System  validation  flight  tests.  Algorithms  for  missile  launch  envelope  determin¬ 
ation  have  been  provided  for  Integration  In  the  F-16. 

2.  (U)  FY  1982  Planned  Program:  666A  The  development  of  the  Integrated  Inertial  Reference  Assembly  will  continue. 

When  completed  this  assembly  will  be  used  to  demonstrate  that  a  set  of  redundant  sensors  can  provide  the  inertial  data 
required  for  nav*igatlon,  flight  control  and  weapon  del.  very  more  reliably  and  oconomlca)  ly  than  the  array  of  dedicated 
sensors  In  aircraft  today.  The  effort  to  develop  technology  for  an  Integration  of  equipment  associated  with  the  Global 
Positioning  System,  the  Joint  Tactical  Information  Distribution  System  and  Inertial  Navigation  Syfitems  will  progress 
through  the  mld-polnt  of  simulation  evaluations.  69CK  Development  of  devices  for  an  active  elenwint  solid  state  phased 
array  will  begin.  An  effort  on  two-alcron  bubble  memories  will  continue  with  the  objective  of  det^tloplng  a  high  speed 
mciaory  having  1C, 000  hours  mean-t Ime-between-f al lure.  Efforts  on  X-Band  radar  coupled  cavity  traveling  wave  tubec  end 
a  lilgh-powt?r  gallium  arsenide  Impact  lonlratlon  avalanche  transit  time  combiner  will  continue.  Vhese  devices*  are 
critical  to  the  acquisition  of  '^re  efficlerit  and  reliable  transmitters  for  ml8c>ile  and  aircraft  radars.  b9DF  Initiate 
the  development  of  launch  envelope  algorltluas  for  the  Advanced  Medium  Range  Air-to-Alr  Missile.  Continue  the  deve  .^pment 
of  an  Infrared  search  and  track  system.  Continue  ths  flight  evaluation  of  an  Integrated  fire/flight  control  rystcm. 

2733  Continue  the  development  of  radar  related  technology  initiated  under  Project  69DF .  Ta^ks  Include  continuation  of 
Tl^latfon  of  the  cockpit  wurklood  Improvements  to  be  derived  from  improved  radar/pilot  Interfaces,  simulation  and 
asscsameiit  of  slow  ground  moving  target  Indication  techniques,  development  of  radar  augmentation  with  radio  frequency 
v'uelng,  Jfve  1  opaient  of  low  probability  of  intercept  terrain  following  radar,  demonatratlcn  of  real-time,  ultra-high 
resolutliui  synthetic  aperture  radar  and  Integration  of  a  high  performance  processor  for  airborne  radar. 

3.  (U)  FY  1983  Planned  Program;  66t>A  U5ntinue  development  of  a  high  accuracy,  ring  User  gyro  and  the  integrated 
Inert  iv^l  reference  assembly.  These  efforts  will  provide  the  technology  needed  for  compact,  reliable  and  high 
perforouince  navigation  systtjms  In  the  next  generation  of  aircraft.  Continue  the  development  and  demonstration  of 
an  advanced,  anti- jam  receiver  for  Global  **osltlonlrg  System  signal  reception.  Continue  rhe  development  of  the 
adaptive  multifunctional  antenna  and  the  ausocla'ed  integrated  navigation  ayaten  almulatlon.  These  development 
activities  are  key  to  pirns  to  reduce  the  'rfclght  and  sUe  of  aircraft  avionics  while  almultoneouily  Improving 
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Progran  Element;  #63203F 

DoD  Mission  Area:  Electronic  and  Physical  Sciences  (ATD).  #551 


T1 tie :  Advanced  Avionics  for  Aircraft 
Budget  Activity;  Advanced  Technology 
Cevelopment,  #2 


reliability,  affordability  and  performance.  69CK  The  project  will  complete  the  development  of  the  high  power 
gallium  arsenide  combiner  and  the  X~Band  radar  coupled  cavity  traveling  wave  tube.  The  development  of  the  ultra- 
high  frequency  power  source  will  near  completion.  These  devices  will  provide  the  capability  for  more  reliable, 
higher  efficiency  transmitters  In  airborne  radars  and  radios.  Development  of  the  solid  state  phasnd  array  an'enna, 
a  standard  family  of  analog-to-dlgltal  converters  and  the  standard  carbon  dioxide  laser  will  continue.  69DF  Launch 
envelope  algorithms  for  the  Advanced  Medium  Range  Alr-to-Alr  Missile  will  be  completed.  Other  efforts  that  provide 
Improved  weapon  delivery  capabilities  that  will  be  accomplished  are  discussed  In  the  project  section.  2733  The 
evaluation  of  pilot  workload  Improvement  to  be  acquired  through  proper  radar  augmentation  will  be  completed .  The 
advanced  development  of  a  low  probability  of  Intercept  terrain  following  radar  will  be  completed.  This  system 
will  provide  the  stealth  required  for  Improved  low  altitude  penetration.  The  project  will  complete  demonstration 
of  the  r-jal-tlme  ultra-high  resolution  synthetic  aperture  radar.  The  project  will  Initiate  the  design  of  an  advanced, 
slow  ground  moving  target  Indication/location  radar  In  conjunction  with  project  69CK  the  project  will  develop  the 
solid-state  phased  ar^ay  antenna.  The  reduction  In  the  estimated  resource  requirements  of  this  program  element 
relative  to  those  Identified  In  the  FY  1982  Deocrlptlve  Summary  is  the  result  of  reprogramming  made  necessary  by 
the  partial  appropriation  In  FY  1982  and  higher  priority  requirements. 

FY  198A  Planned  Program;  666 \  Continue  development  of  the  high  accuracy  ring  laser  gyro  and  the  Integrated 
inertial  reference  assembly.  Continue  tne  development  of  the  Jam  resistant  Global  Position  System  receiver.  Com¬ 
plete  the  design  and  InltHte  fabrication  o£  the  adaptive  multifunction  antenna.  Complete  the  Integrated  navigation 
system  simulation.  Initiate  the  development  of  a  frequency  Jomaxn  receiver.  69CK  Complete  the  development  of  the 
UHF  power  source.  Complete  development  of  standard  carbon  dioxide  laser.  Continue  development  of  solid  state  phased 
array  components,  analog  to  digital  con'fertcrs  and  a  wavelength  agile  laser  source.  Initiate  development  of  staring 
focal  plane  array.  69DF  Continue  development  of  Infrared  search  and  track  system  and  technology  fer  attack  of 
multiple,  targets  simultaneously.  2733  Complete  development  of  low  probability  of  Intercept  terrain  following  radar 
tochnulogy.  Continue  development  of  solid  state  phased  array  antenna  and  slow  moving  target  radat . 

5.  (U)  PROGRAM  TO  COMPLETION:  This  Is  a  continuing  program. 

6.  (U)  MILESTONES;  Not  applicable. 


Project:  #69D?  Title:  Advanced  Weipon  Delivery 

Program  Element:  #63203F  Title:  Advanced  Avionics  for  Aircraf .. 

DoD  Mission  Area:  Electronic  and  Physical  Science^^  (ATC)^  #551  Budgnt  Activity:  Advanced  Technology 

Development,  #2“ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Warsaw  Pact  threat  poses  massed  armor,  ground  mobile  counter  air,  and  a 
numerically  superior  air  force  that  has  increased  the  crltlcallt>  of  the  need  for  more  sophisticated  avionics  systems. 

To  counter  this  threat,  air-to-ground  attack  must  be  conducted  beyond  the  strike  envelopes  of  the  ground  air  defenses; 
thus  requiring  avionic  systems  with  increased  target  acquisition  and  weapon  delivery  range.  These  new  avionic  systems 
must  also  be  able  to  attack  multiple  targets  per  pass  to  couiiter  the  adversary's  numerical  superiority.  The  air-to-air 
engagement  is  similarly  characterized  by  the  need  to  Increase  the  kills  per  sortie  Co  offset  our  uuo^rlcal  inferiority. 
This  projiict  addresses  these  needs  by  developing  advanced  t<?chnology  for  air-to-air  fire  control,  air-to-ground  fire 
control  and  multimode  fire  control.  The  advent  of  the  small  maneuverable  fighter  and  th**  sophisticated  ground  defense 
has  resulted  in  hlghxy  dynamic  fighter  engag*^metiCs.  The  Integrated  Flight  and  Fire  Control  program  (Firefly  III)  is 
blending  the  pilot  and  fire  control  inputs  to  provide  increased  accuracy  in  air-to-air  engagem^rts  and  Increased  sur¬ 
vivability  through  nonlinear  air- to-ground  weapon  delivery  profiles.  The  highly  dynamic  fight  .  ^  engagements  have  also 
led  to  significant  errors  in  the  missile  launch  envelopes  that  persist  causing  missiles  to  be  lired  whei:  the  Aill  prob-- 
ability  is  small  while  missing  other  high  kill  probability  launch  opportunities.  The  Missile  Launch  Envelope,  program 
will  develop  algorithms  and  displays  to  display  the  target  kill  probability  taking  into  account  the  dynamics  of  the 
attacking  and  target  aircraft. 

(U)  RELATED  ACTIVITIES.;  The  technology  base  for  this  project's  tasks  is  established  in  c’rogram  Element  (PE)  62204F, 
Aerospace  Avionics.  The  products  of  this  project  furnish  demonstreted  technology  necessary  for  the  Night  Attack  Program 
(PE  63249F),  Aircraft  Avionics  Equipment  Development  (PE  64201F),  Reconnaissance  Sensor/Processing  Technology  (?E  63208F) 
and  Flight  Vehicle  Technology  (PE  63205F). 

(IJ)  WORK  PERFORMED  BY:  The  Air  Force  Wright  Aeronautical  Laboratorles/Avlcnics  Laboratory,  Wright  Pa  terson  AFB,  OH, 
an  organization  of  the  Air  Force  Systems  Command,  provides  the  Air  Force  program  management  of  this  project.  Contractors 
liiclude  Cene-'a!  Dynamics,  Ft  Worth,  TX  and  the  Flrr.t  Ann  Arbor  Corp,  Ann  Arbor  MI  for  thf"  Missile  launch  Envelope  program 
McDonr.ell  Douglas,  St  Louis,  MO  and  General  Electric,  Binghamton,  NY  for  the  Integrated  Fire  Flight  Control  program;  at  d 
ITT  Avionics  Division,  Nutley,  N>’  for  the  Infrsied  Search  and  Track  program. 

(U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishmentf.:  The  F-lllD  Mark  II  avionics  Driginated  in  this  project.  The  initial 
development  of  many  night  sensors  used  in  Southeast  Asia  was  performed  in  this  project.  The  Forward  Looking  Advanced 
Multimode  Radar  flight  tests  demonstra ted  high  quality  synthetic  aperture  radar  imagery  in  real-time  using  digital 
processl  ig  techniques.  Flight  testing  of  advanced  infrared  and  active  television  systems  provided  quantitative  perfor¬ 
mance  data  necessary  for  further  development  of  electro-optical  systems.  The  feasibility  of  the  Electronically  Agile 
Radar  was  demonstrated  in  this  project-  Within  recent  years  the  program  emphasis  has  been  divider  between  sensor  and 
weapon  delivery  tasks  for  tactical  close  air  support  and  Interdiction,  and  the  advanced  tadar  efforts  in  support  oi 
advanced  and  strategic  aircraft  weapon  delivery  cyateas.  In  FY  1980  laboratory  teste  of  the  basic  design  of  the  In¬ 
tegrated  Flight  and  Fire  Control  System  (Firefly  III)  v»ere  successiully  completed.  In  FY  1981  laboratory  development 
of  Infegratcd  Gunfire  Control  Technology  was  completed. 


Project  #69DF  Title:  Advanced  W«»/^pon  Delivery 

Program  Elemert:  tf63203F  Title;  Advanced  Avionics  for  Aircraft 

DOD  Misslcr.  Area;  Electronic  and  Physical  Sciences ^  #551  Budget  Activity:  Advanced  Technology 

Development,  #2 

2.  (U)  FY  1982  Program;  Work  on  the  Advanced  Medium  Range  Alr~to~Aif  Misaile  (AMRAAM)  Launch  Envelope  Algorithm 
will  be  initiated.  The  product  of  this  effort  should  perclt  a  25?  Increase  in  the  missile's  calculated  launch 
window  and  minimize  the  likelihood  of  unrecognizable  out-of-bounds  conditions*  The  development  of  an  Infrared 
search  and  track  system  that  will  provide  pilots  a  long  range  passive  detection  and  track  capability  will  be 
continued.  Testing  of  the  Firefly  III  System  will  continue.  Development  of  advanced  technology  for  automatic 
target  acquisition  during  low  level  air-to-surface  attack  will  continue. 

3.  (U'  FY  1983  Planned  Frograro;  The  project  will  initiate  an  effort  to  develop  and  demonstrate  ^'“trol 

concepts  for  attack  of  multiple  targets  during  air-to-air  comba*;.  The  development  o*  the  missile  launch  envelope 
algorlthfii  for  AMRAAM  will  near  cOi«pletion.  The  "‘•refly  III  effort  will  be  completAd  with  a  demonstration  of  the 
capability  to  atr'ke  ground  targets  accurately  ,  engaged  in  maneuvers  that  pro\  ide  a  ten-fold  increase  in 
survivability  against  linear  p'-edictor  antlairt  ,  weaponry.  The  advanced  automatic  acquisitlcn  system  will 

be  completed.  An  air-to-eiound  ; -i;>.  stv  .-k  co  .cept  evaluation  for  application  to  aircraft  wirli  austere 

evionlcs  will  be  initiated.  Work  on  t.bo  ’  td  Search  and  Track  System  will  progress  through  the  mid-point  of 

advanced  development. 


A.  (IJ)  FY  19riA  Planned  Program;  The  mlasile  launch  envelope  algoritlvn  for  iuUlAAK  will  be  completed.  The  devel¬ 
opment  of  the  Infrared  search  and  track  syaven  will  continue-  The  development  of  concepts  and  supporritig 
technology  for  multiple  target  attack  in  both  air-to-air  and  air-to-ground  combat  will  continue* 


5.  (U)  Pf  gram  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Ml lestones:  Not  Applictbic 

7.  (U)  Resousces ; 


FY  1981 
Ac: ual 


Kur&E 


7,131 


P  ( U )  Comparison  with  FV  1982  Buaget  Data : 

8,300 


FY  1982  FY  1983  FY  1984  Additional 

Estimate  Estimate  Estimate  to  Completion 


5, ICO  6,640  Continuing 


6,700  6,900 


Continuing 


Total 

Eatic^ted 

Costa 


Not  Applicabl 


Not  Applicabl 


The  roduotions  are  the  result  uf  reprograarclng  the  parci^sl  approprlatlor.  .n  FY  1982  and  outyear  reprogramming  actlori* 
InitlaitM)  to  provide  fua.is  lor  higher  prIorl,.y  Air  Force  rsqulrements. 
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Program  Elemen*::  /*63205F' 

DOD  fJ.ssion  Area:  Engineering  Technology  (ATP),  #553 


(U)  RESOURCES  (PROJECT  LISTING) ($  in 

thou&<»r;d6)  : 

P»*r,ject 

Number 

Title 

FY  1981 
Actual 

f;  1982 
Estimate 

rOTAI,  FOR  PROGRAM  EI,EMENT 

7,87A 

6,675 

2506 

2507 

25QS 

Control  of  Flight 

Vehicle  Equipment 
Aeromechanics 

7,660 

89 

125 

■  6,375 

300 

Title: 

Flight  Vehicle  Technology 

Budget 

Activity: 

Advanced  Technology 

Development,  42 

FY  1983 
Ectlmate 

¥Y  1984 
Estimate 

Additional 
to  Completion 

To*^al 

Estimated 

Costs 

7,301 

9,979 

Continuing 

Not  applicable 

5,8Gi 
i  ,500 

7,179 

2,800 

(M)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  will  develop  new  aercrautical  technologies  for 
transition  to  current  and  future  Air  Force  weapon  systems,  ''^^hnologies  investigated  xnclude  enhanced  flight  control 
and  i.’eapons  delivery  systems  for  Air  Force  fighters,  systei-s  for  increased  aircraft  survivability,  and  cystems  for 
ln'“.reased  aircraft  fuel  efficiency/range.  Part  of  this  program  develops  the  aeronautical  technologies  to  be  integrated 
and  demonstrated  in  PE  b3245F,  Advanced  Fighter  Technology  Integration  (AFTl),  under  project  2061,  Fighter  Attack 
Technology  (AFTI/F-i6). 


(U)  BASIS  FOR  13  1983  RDT&E  PEQUEST:  Develop  selected  technologies  offering  future  aircraft  large  Improvements  in 
capabilities  and  survivability  over  current  fighter  aircraft.  Continue  hardware  and  software  development  of  the 
Automated  Maneuvering  Attack  System  (forwrly  known  as  the  Integrated  Flight/Fire  Control  III  system)  for  the  F-i6 
lestbed  aircraft.  The  family  of  technologies  comprising  the  Automated  Maneuvering  Attack  System  will  be  demonstrated 
on  the  digitally  controlled  F-16  test  vehicle  to  validate  the  concept  of  single  seat,  low  altitude,  maneuvering  attack 
against  heavily  defended  grounc  targets  and  increased  firing  opportunities  realizable  in  air-to-air  combe c.  Completes 
Atmospheric  Electricity  Hazards  Protection  preliminary  hardening  criteria  in  preparation  for  actual  ground  test  demon¬ 
strations  of  these  criteria  on  advanced  testbed  aircraft. 

COMPARISONS  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

Total 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additionctl 
to  Completion 

Estimated 

Costs 

TOT.A!  FOR  PROGRAM  ELEMENT  7,900 

(U)  OTHER  A1 PROPRIATION  FUNDS:  Not  applicable. 

6,800 

10,000 

Continuing 

Not  Applicable 
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rrograifl  Element:  #63205F 

DOD  Mission  Area:  Engineering  Technolog 


(ATP),  #553 


Title:  Flight  Vehicle  Technol»jgy 

Budget  Activity:  Advanced  Technology  Deveiopmant.  #2 


(U)  j^TAILED  BACKGROUND  AND  DESCRIPTION:  Effective  enemy  surface  defena-'s  may  force  future  fighter  aircraft  to  a  low 
level,  maneuvering  attack  tactic  for  survivability.  Moreover,  circumstances  may  require  attacks  to  be  mavle  at  night  or 
in  adverse  weather.  The  Automated  Maneuvering  Attack  System  (AMAS)  being  developed  In  this  program  provides  a  critical 
demonstration  leading  to  automated  night  attack.  AMAS  consists  of  several  new  technologies  integrated  on  the  Advanced 
Fignter  Technology  Integration  F-i6  test  vehicle  which  contains  a  digital  flight  control  system  and  an  independent  six 
degree-*of-freedom  control  capability.  These  new  technologies  include  a  Forward  Looking  Infrared  (FLIR'k  sensor /tracker 
coupled  with  an  Integrated  fllght/ftre  control  system,  a  helmet  mounted  sight,  and  a  Standard  Avionics  Integrated  ^use 
to  allow  in-fllght  setting  of  the  dispersal  pattern  for  wide  area  anti-tank  munitions.  aMAS  is  expected  to  demonstrate 
a  J:1  increase  in  overall  alr-io-alr  firing  opportunities  and  an  increase  in  overall  survivability  In  alr-to-surface 
attack  of  defended  targets.  Atmospheric  Electricity  Hazards  Protection  (AEHP) ,  also  being  developed  In  this  program 
becomes  particularly  important  to  future  fighter  aircraft  for  several  reasons.  First,  advances  in  low  wattage  micro¬ 
electronic  circuitry  used  In  digital  flight  control  systems  and  advanced  avionics  is  particularly  susceptible  to 
atmospheric  or  static  electricity  transients.  Second,  the  Increasing  use  of  advanced  composites  In  aircraft  construc¬ 
tion  provides  less  electromagnetic  shielding  for  critical  interior  electrical  components.  Finally,  th-  trend  toward 
low  level,  adverse  weather  operations  Increases  the  exposure  of  future  aircraft  to  lightning  strikes. 


ACTIVITIES :  This  program  Is  developing  the  Autciiated  Maneuvering  Attack  System  (AMAS)  Icr 
In  PE  632A5F,  Advanced  Fighter  Technology  Integration  (AFTI).  The  AFTI  program,  in  turn,  provides  te^ 
for  PE  63230,  Advanced  Tactical  Fighter.  The  Advanced  Tactical  Fighter  program  will  Incorporate  a  ro-m 
technologies  in  the  design  of  the  next  generation  fighter.  The  Digital  Flight  Control  System  developroe 
validated  on  the  AFTI  F-i6  test  vehicle  during  FY  1982  lo  jointly  funded  by  Navy  vhlle  the  entire  PE  63 
program  with  the  National  Aeronautics  c»nd  Space  Administration  and  Is  managed  under  an  approved  Ifemoran 
standing.  The  Atmospheric  Electricity  Hazards  Protection  program  Is  a  joint  development  with  the  Army, 
Aeronautics  and  Space  Administration,  Defense  Nuclear  Agency,  and  the  Federal  Aviation  Administration.* 
carried  out  in  consonance  with  an  approved  Interagency  Management  Plan.  The  Integrated  Inertial  Retere 
work  is  In  support  of  PE  63203,  Advanced  Avionics  for  Aircraft.  The  Avionics  L.^boratory.  Wright  Aerona 
tories,  is  lead  laboratory  on  the  Integrated  Inertial  Reference  Assembly  effort. 


•'jracnstration 
iclogy  options 
.  of  advanced 
int  being  flight 
i?>5F  Is  a  joint 
of  Under- 
-jvy.  National 
I  will  be 
nee  Assembly 
a,  1  1.1  Labora- 


(  )  urogram  is  managed  by  tr.e  Flight  Dynamics  Laboratory,  Wright  Aeronautical  Lab-i  < tories. 

Wright-Patterson  Air  Force  Base,  OH.  Flight  testing  of  the  F-16  testbed  vehicle  will  be  accomplished  at  the  /ur  Force 
Hlght  Test  Center  under  an  approved  Statement  of  Capability.  The  contractor  Is  General  Dynamics  CorporatioE. ,  Port 
Mcl^nnell  Douglas  Corporation,  St.  Louis,  MO  Is  the  prime  contractor  for  the  conventional  Integ  ated 
Hight/Flre  Contro.  I  dev^elopraent  on  the  F-15  testbed.  The  AEHP  program  Is  currently  in  the  contract  negotiat.  un 
stege.  * 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

Accomplishments;  Flight  testing  of  the  conventional  Integrated  Fllght/Flre  Control  I  program 
vehicle  began  on  schedule  In  mld-FY  1981.  Twenty-i.lne  flights  out  of  a  total  of  eighty  required 
flights  have  been  flown  to  date.  The  System  integration  task  la  nearly  complete  and  the  remaining  flights  represent 


Program  Element:  #63205F  Title:  Flight  Vehicle  Technology 

DOD  Mi&slon  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Ftevelopment ,  #2 

system  development  ard  optimization.  The  Digital  Flight  Control  System  for  the  F-16  test  vehicle  encountered  problems 
in  softwaie  Integration  causing  an  estimated  six  month  delay  In  first  flight  to  FY  1982,  The  Automated  Maneuvering 
Attack  System  detail  design  for  the  F-16  test  vehicle  continued  whrough  FY  199K  The  Atmospheric  Electricity  tidzards 
Protection  program  released  Request  for  Proposals  In  late  FY  1981  and  is  currently  in  the  source  selection  phase. 

2.  (U)  FY  1982  Program:  Tl^e  software  Integration  problems  on  the  Digital  Flight  Control  System  of  the  F-16  test 
vehicle  appear  to  be  overcome  and  first  flight  Is  now  scheduled  for  mid-FY  1982  and  flight  test  will  continue  throughout 
FY  1982.  The  Preliminary  Design  Review  lor  the  Automated  Maneuvering  Attack.  System  was  held  in  Dec  8i.  Phase  I  of 
the  Atmospheric  Electricity  Hazards  Protection  program  will  continue  through  FY  1982.  This  phase  will  establish 
preliminary  hardening  design  criteria  and  design  of  che  testbed  aircraft  to  be  tested  in  Phase  II  of  the  program. 

Flight  testing  of  the  conventional  Integrated  Flight/Fire  Control  I  on  the  F-15  test  vehicle  will  be  completed  In  late 
FY  1982, 


3.  (U)  FY  1983  Planned  Program:  Preliminary  design  work  will  begin  on  the  flight  control  aspects  of  the  Integrated 
Inertial  Reference  Assfuably  (IIRA)  program.  The  IIRA  pro*;Tan  is  Jointly  funded  with  PE  63203F,  Advanced  Avionics  fer 
Aircraft,  managed  oy  the  Avl  nics  Laboratory,  Air  Force  Wright  Aeronautical  Laboratories,  The  Avionics  Laboratory 

is  the  lead  organization  for  the  IIRA  program.  The  IIRA  program  will  develop  a  processor  to  convert  Inertial  data 
received  from  a  set  of  ’-Ing  laser  gyros  to  Information  required  by  the  navigation,  weapon  control,  and  flight  control 
systems  of  the  aircraft.  Software  development  and  txiodlf Icatiou  of  the  F-16  test  vehicle  will  continue  In  FY  1983  for 
the  Automated  Maneuvering  Attack  System  (AMAS),  This  effort  will  culminate  in  first  flight  of  AMaS  in  late  FY  1983. 
Flight  testing  of  the  Digital  Flight  Control  System  aud  independent  six  degree-of-f reedom  control  capability  on  the 
f-16  vehicle  will  be  complete  in  rald-FY  1333.  Phase  I  of  the  Atmospheric  Electricity  Hazards  Protectlor»  program  will 
continue  throughout  FY  1983.  Current  FY  1983  funds  represent  a  26  percent  decrease  In  the  funds  projected  In  the  17 
1982  RDT&E  Descriptive  Summary.  The  reduction  of  FY  1983  funding  has  caused  a  deletion  of  the  Integrated  Flight /Weapons 
Control  follow’-on  to  the  Integrated  Flight/Fire  Control  I  program  ou  the  F-15  test  vehicle.  The  reduction  has  also 
postponed  the  development  of  tlie  Integrated  Fllght/Propulslon  Control  system  to  FY  1984,  This  cystem  will  support  the 
STOL  (Short  Take-off  and  Landing)  Fighter  Technology  (formerly  Advanced  Survlvabie  Fighter  Technology)  p*-ogram  under 
PE  63245F,  Advanced  Fighter  Technology  Integration, 

4.  (U)  FY  1984  Planned  Program:  Initiate  the  Integrated  Fllght/Propulslon  Control  system  to  support  the  STOL 
Fighter  Technology  program  In  PE  6''j245F,  Advanced  Fighter  Technology  Integration.  The  prograr  will  develop  the  guldanc«i 
control  systems  and  pllot/vehicie  Interface  necessary  for  Short  Take-off  and  Landing  (STOL)  fighter  operation.  Begin 
Phase  II  of  the  Atmospheric  Electricity  lli:.'tardc  Protection  program  resulting  In  the  design  and  fab\'lcatlon  of  the 
testbed  aircraft  with  hardened  advanced  microelectronic  circuitry  and  advanced  composite  structures.  Support  software 
development  and  hardware  design  and  fabrication  for  the  flight  control  aspects  of  the  Integrated  Inertial  Reference 
Assembly.  Complete  the  development  of  the  Automeced  Maneuvering  Attack  System  for  flight  v'^lldatlon  under  PE  63245F, 
Advanced  Fighter  Technology  Integration. 

5.  (U)  Program  to  (  nletlon :  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 
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Project:  #2506  Title;  Control  of  Flight 

Program  Ele-jent;  »63205F  Title;  Flight  Vehicle  Technology 

DOD  Mission  A^ea;  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Dqvelopment ,  »2 

(u)  detail tSr  BACKGROUND  AND  DESCRIPTION;  Exploratory  developaant  efforts  performed  during  past  years  have  identified  a 
number  of  promising  ae  onautical  technologies  that  offer  large  improvements  in  capability  anJ  survivability  over  current 
fighter  systems.  In  order  to  provide  systems  developers  the  assurance  needed  to  build  tactical  combat  aircraft  using 
these  advanced  technologies,  the  laboratory  developments  must  be  validated  in  flight.  Project  2506,  Control  of  Flight 
develops  several  of  these  technologies  for  flight  testing.  An  Integrated  Flight/Fire  Control  I  eystem  is  being 
devnlooed  for  aircraft  equipped  with  a  conventional  flight  control  system  and  flight  tested  on  an  F-15  test  vehicle. 

A  Digital  Flight  Control  System  and  pilot  vehicle  control  and  display  interfaces  are  being  developed  for  flight  demon¬ 
stration  in  the  Advanced  Fightrr  Technology  Integration  F-16  test  vehicle  under  PE  63245F,  Advanced  Fighter  Technology 
Integration  (AFTI) .  The  Digital  Flight  Control  System,  in  conjunction  with  additional  control  surfaces  on  the  AFTI/F-16 
will  provide  Independent  six  degree-of-freedom  control  and  the  capability  to  task-tailor  the  flight  control  laws  to 
the  aircraft  mission.  Additionally,  this  ptogram  will  develop  an  integrated  fllght/flre  control  system,  a  Forward 
Looking  .nfrared  (FLIP)  sensor/tracker,  and  other  technologies  for  integration  during  the  Automated  Maneuvering  Attack 
System  (AMAS)  phase  of  the  AFTI/F-16  program. 

(U)  RELATED  ACTIVITIES:  A  portion  of  project  2506,  Control  of  Flight  develops  technologies  for  demonstration  in  PE 
6“245F,  Advanced  Fighter  Technology  Integration.  The  Digital  Flight  Control  development  is  jointly  funded  by  the  U.S. 
Navy.  Further,  the  entire  Advanced  Fighter  Technology  Integration  program  is  a  joint  program  with  the  National 
Aeronautics  and  Space  Administration  and  Is  managed  under  an  approved  Memorandum  of  Understanding*  Lastly,  the 
Integrated  Fllght/Flre  Control  I  task  Is  a  joint  development  effort  with  the  Air  Force  Avionics  Laboratory! 

WDRR  PERFORMED  Bf ;  This  program  is  managed  by  Flight  Dynamics  Laboratory,  Air  Force  Wright  Aeronautical  Labora¬ 
tories,  Wright-Patter son  Air  Force  Base,  G.;.  Contractors  are  McDonnell  Douglas  Corporation,  St.  Louis,  MO;  and 
General  Dynamics  Corporation,  Ft.  Worth,  TX.  * 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FT  1981  and  Prior  Accompli shroe nr s;  The  wlnglets  technology  program  for  reducing  drag  and  increasing  fuel 

efficiency  completed  the  flight  test  on  a  KC-i35  aircraft  validating  a  6  percent  increase  in  fuel  mileage.  The  conven 
tiona:  Integrated  Filght/Fire  Control  1  flight  test  began  in  mld-FY  1981  and  is  currently  beginning  the  developmental 
flight  test  phase.  The  Digital  Flight  Control  System  development  for  the  F-16  test  vehicle  suffered  delays  due  to 
software  integration  problems.  The  Automated  Maneuvering  Attack  System  design  and  analysis  continued  throughout  FY 


^  Program:  Tl»e  triplex,  multimode,  task-tailored  Digital  Flight  Control  System  will  begin  flight 

validation  on  the  Advanced  Fighter  Technology  Integration  F-16  vehicle  in  mid-FY  1982.  This  flight  demonsti ation 
will  also  validate  an  Independent  six  degree-of-fre edora  control  capability  and  advanced  displays^for  reduced  pilot 
workload.  Development  and  fabrication  of  the  Integrated  Flight/Fire  Control  system,  this  FLIR  sensor /tracker  with 
laser  designator,  and  the  helmet  mounted  sight  for  the  Automated  Maneuvering  Attack  System  (AMAS)  portion  of  the  F-16 


Project:  » 2506  Title:  Control  of  Flight 

Prograip  Element:  #63205F  Title:  Flight  Vehicle  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP) ,  f 553  Budget  Activity;  Advanced  Technology  Developnvi^nt ,  #2 

testbed  demonstration  will  continue  th’’oughout  fY  1982,  The  development  and  optimization  flight  testing  of  the  conven¬ 
tional  Integrated  Flight/Fire  Control  I  system  on  the  F-15  test  vehicle  will  be  completed  in  late  FY  1982. 

3.  (U)  FY  1983  Planned  Program;  Initiate  support  for  the  flight  control  portion  of  the  Integrated  Inertial 
Reftrenre  Assembly  (IIRA)  development.  The  system  is  much  smaller^  xaore  dependable,  and  more  survlvable  from  battle 
damage  than  the  pi-cessors  currently  needed  to  accomplish  these  functions.  Continue  development  of  Automated  Maneu¬ 
vering  Attack  System  (AMAS)  technologies  leading  to  first  flight  of  AMAS  in  late  FY  1583.  Complete  support  of  the 
Digital  riigh*-  Control  Syr'em  and  other  technologies  associated  with  the  Phase  I  flight  test  of  tne  Advanced  Fighter 
Technology  Integration  ^-16  vehicle.  The  decrease  in  funds  for  FY  1983  as  compared  to  the  FY  1982  IJ)T&E  Descriptive 
Summary  estimate  will  result  in  eliminating  the  Integrated  Flight/Weapons  Control  work  as  a  follow-on  for  the  current 
F-15  test  vehicle  and  postponing  the  Integrated  Flight/Propulsion  Control  work  for  one  year. 

4.  (U)  FY  1984  Planned  Program;  Initiate  a  program  in  Integrated  Flight/Propulslon  Control  to  provide  the 
necessary  controls  and  displays  to  accomplish  a  Short  Take-off  and  Landing  (STOL)  capability.  This  technology  will 
directly  support  the  STOL  Fighter  Technology  project  in  *•£  63245F,  Advanced  Fighter  Technology  Integration.  Continue 
development  of  the  flight  control  aspects  of  the  Integrated  Inertia!!  Reference  Assembly  (IIRA)  programs  Complete 
support  of  the  Automated  Maneuvering  Attack  Systere  for  the  F-16  test  vehicle. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestone s:  Not  applicable. 


(U)  Resources; 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion. 

Total 

Estimated 

Costs 

RDT&E  Funds 

7,660 

6,375 

5,801 

7,179 

Continuing 

Not  applicable 

(U)  Comparison  with  FY 

1982  Descriptive  Summary; 

RDT&E  Funds 

7,500 

6,500 

6,500 

Continuing 

Not  applicable 

Tl>e  decrease  in  FY  1983  funds  eliminates  che  Integrated  Flight/Weapons  Control  program  scheduled  as  a  follow-on  for  the 
F-i5  test  vehicle  and  postpones  for  one  year  the  Integrated  Flight/Propulslon  Control  work  supporting  FE  63245F, 
Advanced  Fighter  Technology  Integration. 
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FY  1983  PJ)T&E  DESCRIPTIVE  SUMMARY 


Program  Element:  y/63208F  Title:  Reconnaissance  Sensors/Processing  Technology 

DOD  Mission  Area:  Electronic  and  Physical  Budget  Activity:  Advanced  Technology  Development,  ^2 

Sciences  (ATP),  ^551 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

Number 

Title 

FY  1981. 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
f.o  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

3,866 

4,085 

6,383 

8,984 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Program  Element  63208F  is  a  continuing  Advanced  Development 
Program  Element  that  exploits  new  technologies  to  satisfy  future  tactical  and  strategic  reconnaissance  require¬ 
ments.  Project  665A  emphasizes  the  development  of  real  and  near-real  time  reconnaissance  capabiJities.  This 
program  is  providing  the  technology  base  and  validated  concepts  for  new  and  improved  reconnaissance  sensors. 

The  objective  Is  to  provide  alternatives  for  the  future  to  satisfy  current  and  projected  reconnaissance  and 
strike  requirements  and  to  provide  growth  potential  for  the  Night  Precision  Attack  (LANTIRN)  program. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  program  is  comprised  of  advanced  developments  for  real  and  near-real 
time  reconnaissance  sens ir  systems  along  with  the  inherent  processing  for  timely  data  exploitation.  Activities 
in  FY  1983  continue  development  and  validation  for:  automatic  data  processing  and  data  handling  to  automate 
and  expedite  the  exploitation  of  large  quantities  of  reconnaissance  data;  automatic  target  cueing  and  classi¬ 
fication  sensor  technology;  and  second  generation  Forward  Looking  Infrared  (FLIR)  technology.  New  activities 
include  developing  foliage  penetration  radar  for  all  weather  detection  of  concealed  targets. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  (S  in  thousands) 


FY  1982 

FY  i981  Estimate 

Ri>Tc»E 

5,900  4,200 

Procurement 

Not  Applicable 

Total 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

To  Completion 

Costs 

4,600 

Continuing 

Not  Applicable 

OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 
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Program  Element:  ^632Q8F 

DOD  Mission  Area:  Electronic  and  Physical 
Sciences  (ATP),  #551 


Title:  Reconnaissance  Sensors/Piocessing  Technology 
Budget  Activity:  Advanced  Technology  Development,  ^2 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  activities  conducted  within  this  program  exploit  new  technologiee 
to  meet  reconnaissance  requirements.  The  objective  is  to  advance  technology  and  improve  the  time  responsiveness 
of  reconnaissance  sensor  systems  in  order  to  provide  real  and  near-real  time  information  to  tactical  commanders 
during  day,  night  and  all-weather  conditions  for  effective  strike  and  surveillance  of  enemy  forces.  The  program 
includes  advanced  development  of  real  and  near-real  time  sensor  systems,  with  both  airborne  and  ground  processing, 
for  che  detection,  location  and  classification  of  targets  concealed  by  camouflage,  foliage,  or  adv<»rse  weather 
conditions.  This  program  will  provide  the  necessary  technology  base  and  concept  validation  tor  nev^  and  improved 
reconnaissance  sensor  systems.  The  requirements  for  these  reconnaissance  systems  are  Identified  in  various 
requirements  documents  established  by  the  operational  commands. 

(U)  RELATED  ACTIVITIES:  Exploratory  development  efforts  are  phased  into  this  program  from  Program  Element 
(PE)  62204F ,  Aerospace  Avionics.  Equipment  developments  from  this  program  are  transitioned  into  engineering 
development  PEs  such  as  64710F,  Reconnaissance  Equipment;  64756F,  Side  Looking  Airborne  Fjidar;  64249F,  Night 
Precision  Attack  (LANTIRN)  System.  Coordination  with  the  Army  and  Navy  on  related  advanced  development  work 
is  accomplished  by  direct  liaison  between  corresponding  levels  of  program  management  and  through  the  Joint 
Deputies  for  Laboratories  Sub-Panel  on  Night  Vision.  PE  63203F,  Advanced  Avionics  for  Aircraft,  is  jointly 
funding  the  Second  Generation  Forward  Looking  Infrared  (FLiR)  Technology  Demonstration.  This  support  is 
planned  to  pursue  the  strike  avionics  aspects  of  FLIR  technology  as  well  as  the  reconnaissance  applications. 

PE  63727F,  Advanced  Communication  Technology,  is  developing  the  associated  Airborne  Imagery  transmission  data 
lirk  required  to  provide  timely  reconnaissance  information  to  Tactical  Commanders. 

(II)  WORK  PERFORMED  BY:  Program  management  is  the  responsibility  of  the  Air  Force  Systems  Cotemand  through 
the  Air  Force  Avionics  Laboratory,  Wright-Patterson  Air  Force  Base,  OH,  with  participation  of  the  Rome  Air 
Development  Center,  Griff iss  AFB,  NY.  Major  contractors  are:  Hughes  Aircraft  Co.,  Culver  City,  CA,  for 
Second  Generation  FLIR  Technology  Dej^KJnstration;  Harris  Corp.,  Melbourne,  FL,  for  grouvid  based  data  processing 
(Data  Handling/Recording  System);  Rockwell  International  Corp.,  Anahiem,  CA,  and  Honeywell,  Inc.,  Minneapolis, 

MN,  for  FLIR  Imagery  processing  (Imaging  Sensor  Autoprocessor). 
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Program  Element:  ^63208F  Title:  Reconnaissance  Sensors/Processing  Technology 

DuD  Mission  Area:  Electronic  and  Pnyslcal  Budget  Activity:  Advanced  Technology  Development,  #2 

Sciences  (ATP),  #551 


( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

1.  (U)  FY  1981  and  Prior  Accompllslunents :  Developed  and  validated  technologies  for  new  reconnai SLance  sensors 
and  for  improvements  to  existing  systems  that  were  provided  under  this  program.  These  include:  the  long  range 
Eiectro-Optlcal  Reconnaisf.ance  (LOREORS)  System  which  demonstrated  high  resolution  and  increased  sensitivity 
for  image  collection  in  heavy  haze;  a  butted  chip  demonstration  of  the  Forward  Looking  Infrared  (FLIR)  focal 
plane  resulted  in  potential  for  a  marked  improvement  over  the  current  generation  common  module  thermal  imaging 
system;  preliminary  algorithm  development  for  Infrared  Imagery  automatic  processing  which  has  yielded  promising 
technology  for  real  time  target  classification.  The  technology  to  automatically  classify  targets  offers  much 
greater  flexibility  in  weapon  delivery  over  current  manual  target  detection  procedures  by  searching  an  entire 
scene  and  highlighting  potential  targets  for  the  operator’s  decision. 

2.  (U)  FY  1982  Program:  Processor  development  will  continue  in  FY  1982  for  the  automatic  target  classlt ication 
system  for  forward  looking  Infrared  (FLIR)  sensors,  A  new  effort  called  the  Automatic  Target  Acquisition  Sensor 
Piograra  will  be  started  which  will  Integrate  the  second  generation  FLIR  focal  plane,  senaor  hardware,  signal 
processing  and  advanced  auto-classification  system  for  evaluation  and  demonstration  using  a  high  performance 
aircraft  test  bed.  Fabrication  will  continue  on  the  ground  based  Data  Handling/Recording  System  for  optimizing 
reconnaissance  data  processing  and  exploitation  in  real  time. 

3.  (U)  FY  1983  Planned  Program:  Development  and  testing  will  continue  for  the  automatic  target  screening/ 
classification  system.  The  Automatic  Target  Acquisition  Sensor  Program  will  continue  at  an  accelerated  pace 
to  flight  test  demonstrate  the  second  generation  FLIR  system.  Fabrication  of  the  Data  Handling/Recording 
System  will  be  corapxeted  and  system  evaluation  will  commence.  Increased  funding  in  FY  1983  will  augment  the 
FLIR  test  program  and  fund  a  new  effort  to  develop  all-weather  foliage  and  camouflage  penetration  radar  for 
concealed  target  detection. 

FY  198A  Planned  Program;  Preliminary  test  and  evaluation  will  be  completed  lor  the  second  generation 
FLIK  and  auto  processor  integration  technology.  Design  and  development  of  the  concealed  target  detection 
system  will  contin;e.  New  technology  development  efforts  will  be  initiated  to  compretis  imagery  data  and 
reduce  data  link  bandwidth  requirements.  This  will  enhance  real  time  reconnaissance  information  transmission 
In  electronic  iaramlng  envl ronments . 

j.  (U)  Program  to  Completion:  This  is  a  continuing  ptograro. 
b.  (U)  Milestones :  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 
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Program  Element:  ^!532ilF  Title:  Aerospace  Structures  and  Materials 

DOD  Mission  AreTi  Engineering  Technology  (ATP),  #553  Budget  Activity;  Advanced  Technology  Development,  #2 

(U)  RESOURCES  (PROJECT  L1STING)($  in  thousands): 


Project 

Number 

Title 

FY  ,1981 
Actual 

I-’Y  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

15,535 

19,427 

23,545 

25,610 

Coiitinulng 

Not  applicable 

69CW 

486U 

2100 

Advanced  Composites 

Advanced  Metallic  Structures 
Laser  Hardened  Materials 

4,935 

6,400 

4,200 

7,870 

6,376 

5,181 

8,645 

7,500 

7,400 

8  ,810 
9,800 
7,000 

(U)  BRIEF  DESCRIPTION  OF  LLEMENT  AND  MISSION  NEED:  This  Is  the  only  Air  lorce  program  which  demonstrates  the  appllca- 
tion  ot  new  materials,  advanced  structural  design  concepts,  rsw  fabrication  technology,  and  hardening  techniques  against 
high  energy  laser  threats  to  Air  Force  systems,  subsystems,  and  components.  Metallic,  nonmetalllc,  and  laser  hardened 
structures  and  components  are  designed  with  the  advanced  materials  and  new  design/fabrication  technology,  and  are  built 
and  tested  to  complete  the  technology  validation  process.  The  result  is  a  demonstrated  capability  with  improved  struc¬ 
tural  integrity,  damage  tolerance,  and  durability  ready  for  weapon  systems  application.  Direct  benefits  aie  reduced 
systems  cost,  weight,  and  technical  risk  along  with  increased  systems  performance  capability  and  survivability. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  program  will  develop  and  demonstrate  advanced  fiber  reinforced  metal/matrix 
and  organic  matrix  composite  structures  having  Improved  durability  aui  damage  tolerance,  a  10  to  59  percent  weight 
reduction,  and  a  10  to  25  percent  total  systems  Life  Cycle  Cost  reduction  through  reduced  acquisition,  maintenance, 
and  operational  costs.  These  will  provide  Increased  performance,  durability  and  fuel  efficiency  for  both  current  and 
future  aircraft.  Radar  absorbing  structures  will  be  demonstrated  for  next  generation  aircraft  and  cruise  missiles. 
Advanced  design,  materials,  and  manufacturing  concepts  will  be  applied  to  current  operational  aircraft  high-cost/high- 
frequency  of  replacement  parts  to  provide  significant  improvements  in  Life  Cycle  Cost  through  reduced  maintenance 
costs.  Advanced  composites  will  be  applied  to  space  surveillance  systems  for  longer  s/stems  life  and  increased  perfor¬ 
mance.  Laser  hardened  raterials  technology  will  be  developed  and  demonstrated  to  harden  tactical  optical  systems 
Including  human  eye  protection.  Development  will  continue  on  laser  hardened  satellite  components  to  courtier  advanced 
high  energy  laser  threats  with  erjphasls  on  low  altitude  satellite  systems.  The  program  cost  estimates  were  derived 
using  analogous  contract  manhour,  material,  and  overhead  charges  adjusted  for  orogram  complexity. 
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Program  Element:  »63211F  Title;  Aerospace  Strucfi^res  Materials 

DOD  Mission  Area;  Engineering  Technology  (ATP),  #553  Budget  Activity.  Advanced  Technology  Development,  #2 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 

FY  1982 
Estimatt 

n  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

18,6C0 

19,900 

25,100 

Continuing 

Not  applicable 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 
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Program  Element:  #632llF  Title:  Aerospace  Structures  and  Materials 

ROD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  orogram  element  validates  new  materials  and  structural  concepts  along 
with  technology  to  harden  against  current  and  projected  high  energy  laser  threats  necessary  to  taeet  Air  Force  require¬ 
ments  for  greater  systems  range,  greater  payload  capability,  runway  Independence,  increased  system/component  reliabil¬ 
ity,  durability,  and  maintainability;  new  and  more  ambitious  missions;  and  survivability  against  directed  energy  beam 
threats.  Advanced  composites  that  are  lighter,  stronger,  stiffer,  and  have  highly  directional  properties  are  being 
developed  for  both  primary  end  secondary  major  systrms  stiucture.  Advanced  metallic  structures  Improving  engine  dura¬ 
bility,  reliability,  efficiency,  and  perforisance  as  well  as  advanced  metallic  applications  to  reduce  the  maintenance 
costs  of  operational  aircraft  and  new  major  structural  concepts  with  greater  strengths,  stiffnesses,  and  temperature 
capaHlities  are  underway.  Laser  htirdened  raateridls  and  design  concept  applications  to  aircraft,  ballistic  missile, 
cruise  missile,  and  space  systems  appll zatlons  are  being  developed  and  demonstrated  to  counter  current  and  future  high 
eneigy  laser  weapon  capabilities. 

(U)  RELATED  ACTIVITIES;  Coordination  with  other  Department  of  Defense  and  governmental  activities  is  maintained  under 
strong  guidance  of  the  Office  of  the  Secretary  of  Defense's  technical  staff.  Activities  ouch  as  the  Tri-Service  Meta^- 
Matrix  Composite  Steering  Group,  the  Tri-Service  Laser  Hardening  Materials  and  Structures  Working  Group,  and  bi-annual 
Department  of  Defense  Materials  and  Structures  Conference  allow  the  development  of  a  strong,  nonredundant  program. 

Close  relationships  are  maintained  uith  the  National  Aeronautics  and  Space  Administration  in  areas  of  mutual  Inte.'est. 
This  program  element  is  meshed  with  portions  of  the  Air  Force  Manufacture Ag  Technology  Program  (Program  Element  780ilF), 
with  results  of  each  program  element  feeding  the  other;  with  Aerospace  Flight  Dynamics  (Program  Element  62201F), 
Materials  (Program  Element  G2102F),  and  Aerospace  Propulsion  (Program  Element  62203F)  all  of  which  provide  the  basic 
technology  developed  within  this  program  eleraenu;  and  with  Advanced  Radiation  Technology  (Program  Element  63605F)  and 
Satellite  Systems  Survivability  (Program  Clement  63438F)  which  support  and  benefit  from  the  laser  hardened  materials 
ef flirt.  Due  to  the  universal  nature  of  materials  and  structures  and  their  application,  this  program  element  has  poten¬ 
tial  application  for  uiisentlally  every  major  Air  Force  acqul'iltli^n  program, 

(U)  WORK  PERFORMED  BY:  This  progtam  is  managed  oy  the  Air  Force  Wright  Aeronautical  Laboratories'  Materials  Laboratory 
and  Fliglic  DynamlcG  Laborati.ry,  Wrlght-latterson  Air  Force  Base,  OH.  The  major  contractors  of  the  program  include: 
General  Electric  Company,  Evendele,  OH  and  Philadelphia,  PA;  Raytheon  Corporation,  Waltham,  MA;  TRW,  Inc.,  Redondo 
Betch,  CA;  Vought  CorporaCion.  Dallas,  TX;  McDonnell  Oouglas,  St.  Louis,  MO,  Long  Beach,  CA,  Huntington  Beach,  CA; 
Lockheed  Aircraft,  Marietta,  GA;  and  Northrop  Corporatirn,  Hawtl'orne,  CA;  Tlie  Boeing  Company,  Seattle,  WA;  and  Rockwell 
International,  Los  Aagales,  CA. 

(U)  PKOCRAM  ACCOMPLISHMENT  AhD  FUTURE  PROJP.AM.S: 


1.  (U)  FY  1931  and  Prior  Accomplishments;  New,  high  precision  and  reliable  bulk  casting  technology  was  demon¬ 

strated  and  transitioned  into  the  air  launched  cruise  missile  with  a  production  cost  savings  of  over  $>50  million 
oa  a  4000  unit  buy.  Adhesive  bonding  technology  was  shown  to  save  20  percent  In  cost  and  13  percent  iti  weight  over 
conventional  sheet  metal  joining  technic, ues .  Tltls  technology  is  now  in  use  by  the  Air  Force  Logistics  Command's  Air 
Logistic  Centers  to  support  maintenance  of  the  C-130,  C-141,  A-10,  F-111,  and  C-5  aircraft.  Advanced  titenium  metal 


Program  Element;  #6321  IF 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553 


Title:  Aerospace  Structures  and  Materials 

Budget  Activity:  Advanced  Technology  Development,  #2 


working  projects  have  been  completed  with  demonstrated  final  part  weight  savings  of  30  percent  and  projected  acquisition 
cost  savings  of  40  percent  over  current  state-of-the-art  titanium  fabrication  technology.  Results  of  the  Initial 
Department  of  Defense/Congresslonally  directed  programs  in  metal-matrix  composites  technology  demonstrations  have 
Indicated  a  projected  2?  percent  reduction  In  aircraft  size  and  a  10  percent  reduction  In  total  life  cycle  cost  when 
these  materials  are  used  in  a  transport/bomber  type  aircraft.  Advanced  ballistic  reentry  vehicle  composite  substructure 
detailed  design,  fabrication,  structural  testing,  and  nuclear  effects  testing  have  been  completed.  Designs  for  advanced 
composite  applications  to  both  MX  and  satellite  'laln  body  structures  have  been  completed.  Development  and  demonstration 
of  laser  hardening  techniques  for  critically  vulnerable,  representative  satellite  subsystems  for  near  term  high  energy 
laser  threats  have  been  completed.  These  demonstrations  were  accomplished  on  deployable  antennas,  solar  arrays,  thermal 
control  systems  and  attitude  control  subsyb^tems.  Design  guidelines  for  both  space  and  aircraft  systens  were  developed 
and  furnished  to  system  program  offices. 

2.  (U)  FY  1982  Program:  Advanced  titanium  turbine  engine  compressor  blades  requiring  no  raid-span  damping  will  be 
fabricated  with  a  15  to  30  percent  expected  weight  reduction.  Evaluations  of  metal "in'itrlx  composite  and  advanced  powder 
metallurgy  alunlnum  will  continue.  Testing  of  subscale  and  full  scale  composite  IfX  nilssile  structures  will  be  completed 
yielding  an  expected  40  percent  decrease  in  component  weight  at  comparable  cost,  Tnls  will  result  in  Improved  payload/ 
range  capability  on  the  ability  to  absorb  weight  Increased  elsewhere  in  the  total  system.  System  verification  of  an 
advanced  composite  satellite  equipment  support  module  will  be  completed.  Subscale  and  full  scale  satellite  and 
electro-optical  components  will  be  fabricated  for  hardening  against  continuous  wave  and  pulsed  high  energy  laser  energy. 
Programs  to  protect  personnel  against  eye  damage  from  lasers  will  be  initiated, 

3.  (U)  FY  1983  Planned  Program;  The  graphlte/epoxy  composite  aircraft  wing/fuselage  design  and  demonstration 
program  will  be  continued.  Programs  to  develop  advanced  reinforced  titanium  and  eutectic  high  pressure  turbine  blades 
will  be  continued.  Programs  will  be  initiated  to  demonstrate  lower  cost/higher  reliability  parts  to  replace  those  of 
currently  operational  aircraft  which  are  high  cost/high  maintenance  Items,  The  development  and  demonstration  of  radar 
absorbing  structural  components  suitable  for  next  generation  aircraft  and  missiles  will  begin.  The  development  of 
laser  hardened  satellite  components,  and  eye  protection  techniques  will  be  continued.  New  programs  to  harden  tactical 
electro-optical  systems  wlK  be  started.  Support  of  metal-matrix  composites  will  continue  at  a  high  level.  See  project 
formats  for  explanation  of  FI  1983  adjustments  made  because  of  the  $1^313  reduction  in  FY  1983  funding. 

4.  (U)  FY  1984  Planned  Program;  The  wlng/f aselage  program  will  concentrate  on  durability  and  damage  tolerance. 

"'he  development  cf  composite  subsystem  structures  for  space  based  optical  and  Infrared  telescopeo,  and  space  based 
radars  will  he  Initiated.  Radar  absorbing  structures  development  will  continue.  Flight  test  evaluation  of  adanced 
laser  hardened  electro-optical  and  infrared  seeker  technology  will  be  conducted. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  CO  Ml  lestones  :  Not  .applicable. 


Project;  #69CW  Title:  Advanced  Composites 

p-ogram  Element:  <^6321  IF  Title:  Aerospace  Structures  and  Materials 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development.  42 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  'fhls  project  develops,  demonstrates,  and  evaluates  advanced  composite 
materials  for  Air  Force  weapon  systems  and  aerospace  applications r  The  lightweight,  high  stiffness  and  strength, 
and  tallorablllty  of  the  properties  of  advanced  composites  provide  unique  capabilities  and  high  likelihood  of  being 
a  key  technology  necessary  for  many  Air  Force  requirements  including  runway  Independence,  greater  range  and  payload 
capability,  unique  mission  performance  abilities,  lower  fuel  usage,  and  reduced  cost  of  operation  and  maintenance. 

The  project  has  two  major  thrustu;  materials  and  engineering  design  development  and  hardware  demonstrations.  The 
materials  and  engineering  design  development  area  results  in  new  material  syste'.r.j.  of  lower  cost  and  develops  the 
substantiating  and  supporting  technology  required  to  assure  the  suitability  of  these  materials  in  systems  applications. 
Hardware  demonstrations  are  conducted  to  demonstrate  the  feasibility  of  a  fully  Integrated  concept  of  materials  design 
and  manufacturing,  and  to  achieve  the  anticipated  weight  savings,  flight  worthiness  and  other  potential  advartages. 

Over  the  next  ten  years,  the  output  of  this  project  is  expected  to  make  composite  structures  less  costly  than  metal 
items,  wl’.lle  providing  significant  increased  performance  options  to  the  aircraft,  missile,  satellite,  and  eciglne 
designer, 

(li)  RELATED  ACTIVITIES;  This  program  is  relatel  to  Materials  (Program  Element  62102F)  and  Aerospace  Flight  Dymmlcf 
(Program  Element  62201F).  Coordination  is  accomplished  with  the  Army,  Navy,  National  Aeronautics  and  Space  Admin? ‘^tra- 
tlon,  Defense  Advanced  Research  Projects  Agency,  and  industry  through  joint  planning,  technical  symprsla,  professional 
societies,  reviews  of  contractors'  Independent  Research  and  Development  Programs,  and  technical  reports. 

Vu)  WORK  PERFORMED  BY:  Work  is  performed  by  the  Air  Force  Wright  Aeronautical  Laboratories'  Materials  Laboratory 
and  Flight  Dynamics  Laboratory,  Wrlght-Patterson  Air  Force  Base,  Oil,  llie  major  contractors  for  the  program  Include: 
Northrop  Corporation,  Hawthorne,  CA;  The  Boeing  Company,  Seattle,  WA;  and  Rockwell  International,  Los  Angeles,  CA, 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Demonstrated  th,.t  a  projected  50  percent  composite  structure  vehicle 
can  reduce  overall  structural  weight  by  20  to  30  percent,  fuel  requirements  by  10  to  25  percent,  and  Life  Cycle  Costs 
by  up  to  20  percent  as  compared  to  an  all-metal  aircraft  with  the  same  ralsslon/payload .  Designed  and  fabricated  com¬ 
posite  MX  Stage  IV  primary  structure  components,  satellite  equipment  rupport  modules,  and  MX  reentry  vehicle  deploy¬ 
ment  module  with  average  20  percent  weight  and  10  percent  cost  savings.  Demonstrated  the  shielding  of  composites  from 
_-lectro-raagnetic  pulses. 

2.  (U)  FY  198?  Planned  Program;  An  aircraft  wlng/f uselage  advanced  composite  structure  damage  tolerance  effort 
wUl  begin  and  full  scale  testing  of  wing/fuselage  advanced  composite  structure  durability  will  begin.  The  MX  composite 
Stage  IV  design  and  the  deployment  module  demonstration  will  he  completed,  providing  up  to  40  percent  weight  saving  and 
iO  percent  cost  saving  relative  to  state-of-the-art  materials  and  structu''e8  technology.  A  progre«  to  apply  organic 
matrix  ruraposit.es  to  the  Inertial  upper  stage  for  weight  reduction  will  be  started. 
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Project;  #69CW  Title;  Advanci^d  Composites 

Program  Element:  #63211F  Title:  Aerospace  Structured  and  Mateilals 

DOP  Klsslon  Area:  Engineering  Technology  (ATP),  #553  Budget  ActlvHy;  -^vanr^d  Technology  L^e'^relopment  ^  #2 

3.  (U)  FY  1983  Planned  Program:  The  composite  wing /fuselage  structure  program  will  continue .with  emphasis  on 

damage  tolerance.  Radar  absorbing  structures  will  be  fabricated,  r.nd  optical  subsystem  structures  for  space  will 
complete  detailed  design  and  be  fabricated.  Preliminary  design  will  begin  on  large  space  radar  support  structures. 

A.  (U)  FY  1984  Planned  Program:  Durability  testing  on  wlng^f uselage  lE^tructure  will  oe  continued  and  damage  toler¬ 
ance  test  components  will  be  fabricated.  Radar  absorbing  structures  will  undergo  testing.  Programs  to  apply  composites 
to  large  aircraft  structures  such  ns  next  generation  advanced  technoiogy  bombers  will  begin. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones ;  Not  applicable. 


(U) 

Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

ini  1984 
Estimate 

Addlr tonal 
to  Completion 

Total 

Estimated 

Cci^ts 

RHT&E 

4,935 

7,870 

8,645 

8,810 

Continuing 

..ppllcable 

(U) 

Comparison  with  FY 

1982  Descriptive 

Summary : 

RDT&E 

7,0(0 

8,350 

9,800 

Continuing 

Not  applicable 

The  $1,135  million  reduction  in  FY  1983  will  delete  the  second  year  of  the  composite  inertial  upper  stage  design  and 
demonstration  program,  and  will  delay  the  start  of  a  program  to  design  composite  strucl’res  for  advanced  strategic 
reentry  Vf>iiicles. 
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Project:  #A8bU  Title:  Advanced  Metallic  Structur»  s 

Program  Element:  #632ilF  Title;  Aerospace  Structures  and  Materials 

OOD  Mi G Sion  Area:  Engineering  Technology  ^TD) ^  #553  Budget  Activity:  Advanced  Technology  Developmeat ,  #2 

(U)  DETAILED  BA(;KGROUND  AND  DESCRIPTION:  This  project  provides  for  the  design,  fabrication,  test,  and  evaluation  of 
aircraft  primary  and  cetondary  8truct;ires  using  new  metallic  concepts  such  as  metal-matrix  composites,  advanced  powder 
metoHurgy,  and  the  latest  metal  alloys;  all  combined  with  advanced  structures  technology.  Reduced  acquisition  and 
maintenance  costs.  Increased  structural  integrity,  new  mission  capalyllitles ,  end  more  efficiently  performing  systems 
are  the  objectives.  Major  assemblies  such  as  wing  carry-through  structures,  fuselage  sections  wing  structures,  and 
others  are  built  and  tested  to  demonstrate  that  advanced  technology  can  satisfy  these  objectives.  The  project  was 
initiated  in  1971  to  address  structural  problems  existing  with  operational  inventory  aircraft  and  has  been  continued 
to  provide  demonstration  that  new  technology  can  significantly  improve  the  structural  integrity,  performance  capability, 
and  overall  costs  for  future  and  current  Air  Force  systems.  It  is  the  primary  program  supporting  the  Department  of 
Defense/Congresslonally  directed  programs  in  metal-matrix  technology. 

related  ACTIVITIES:  This  program  is  related  to  Aerospace  Flight  Dynamics  (Program  Element  62201F),  Materials 
(Program  Element  62102?),  Aerospace  Propulsion  (Program  Element  62203F),  and  the  Mechanics  Subelement  of  Defense 
Research  Sciences  Program  (Program  Element  61102F).  Coordination  with  Army,  Navy,  National  Aeronautics  and  Space 
Administration,  and  industry  is  accomplished  through  such  methods  as:  a-asbershlp  on  National  Aeronautics  and  Space 
Administration  Advisory  Committees;  participation  in  the  Tri-Service  Metal  Matrix  Composite  Steering  Croup,  and  various 
professional  societies;  and  reviews  of  contractors'  Independent  Research  and  Development  Programs,  Tri-service  coordi¬ 
nation  Is  also  accomplished  during  preparation  of  both  the  Materials  and  Structures  Technology  Coordinating  Papers. 

(U)  WORK  PERFORMED  BY;  Work  is  performed  by  the  Air  Force  Wright  Aeronautical  Laboratories'  Flight  Dynamics  Laboratory 
and  Materials  Laboratory,  Wright-Pattereon  Air  Force  Base,  OH.  Management  of  the  program  is  accomplished  by  the  Flight 
Dynamics  I,aboratory.  Contractors  are:  McDonnell  Douglas,  Long  Beach,  CA  and  St.  Louis,  MO;  Rockwell  International, 
Thousands  Oaks,  CA;  Lockheed  Aircraft,  Marietta,  GA;  aud  Vought  Corpovatici,  Dallas,  TX. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

).  (U)  FY  1981  and  Prior  Accomplisbanents ;  Demonstrated  and  tran8ition''d  large*  precision  aluminum  casting  tech¬ 

nology  to  air  launched  cruise  missile  production,  reducing  28  forgings  to  4  castings  with  a  35  percent  cost  saving  on 
parts  or  a  $150  million  saving  on  4000  unit  buy.  Demonstrated  adhesive  bonding  technology  on  transport  aircraft  wing 
carry-through  structure  with  a  20  percent  cost  saving  and  400  percent  life  improvement.  Demonstrated  superplastic 
formlng/jlf fusion  bonding  technology  for  working  titanium  with  30  percent  weight  and  40  percent  acquisition  cost 
savings.  Conducted  metal-matrix  fomposlte  application  studies  to  Identify  weight  and  cost  savings. 

2.  (U)  FY  I98r  Program:  Advanced,  reinforced  titanium  fan  blades  will  be  fabricated  for  evaluation-  These  are 

projected  to  nave  lower  weight  (15-301)  and  higher  tip  speeds  than  state-of-the-art  blades  and  will  have  no  mid-span 
damping  shroud.  Results  in  engine  evaluation  are  expected  to  Include  both  higher  thrust-f o-welght  performance  and  a 
concurieni:  improvement  in  specific  fuel  consumption.  Evaluation  and  engine  testing  will  be  performed  for  eutectic 
high  pressure  turbine  blades  that  will  have  a  higher  operating  temperature  of  about  250**F  greater  than  current 
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Project:  #486U  Title:  Advanced  Metallic  Structures 

Program  Element:  #6321  IF  Title:  Aerospace  Structures  and  Materials 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

materials t  These  blades  will  also  have  an  8  percent  reduction  In  required  cooling  air  and  an  Improved  rupture  life  of 
about  three  times  hat  of  current  blades,  resulting  In  improved  engine  operaLio;;  (thrust  and  efficiency^  and  lower 
operation  and  maintenance  costs.  Structural  verification  of  advanced  powder  metallurgy  aluminum  alleys  will  begin 
with  aircraft  wing  design,  offering  the  potential  of  Improv  ;d  strength  and  stiff ness-to-welght  ratios  on  the  order  of 
20  to  3&  percent.  Ketal-matrlx  composite  programs  In  aluminum,  two  sheet  f Iber/tltanlum  matrix  design  development, 

^  and  missile/space  payoff  will  continue.  Demonstration  of  full-scale  metal-matlx  aircraft  wing  and  missile  body  struc 
tures  will  continue. 


I  3.  (U)  FY  1983  Planned  Program:  The  lower  cost/higher  reliability  operational  aircraft  components  will  complete 

detailed  design  and  enter  fabrication.  Alumin'jm  and  titanium  oetal-matrlx  composite  programs  will  continue  with 
I  aluminum  metal-matrix  mloslle  and  aircraft  demonstration  parts  entering  detailed  design  and  fabrication.  Powder 

aluminum  demonstration  will  complete  design  and  enter  parts  fabrication.  An  effort  to  provide  integral  visco-elastic 
damping  of  space  system  structures  will  be  initiated.  This  requirement  results  from  the  lack  of  atmosphere  to  damp 
vibrations  genera*'ed  by  satellite  activity  such  as  maneuvering.  Such  vibration,  if  not  damped,  could  compromise  system 
performance  and  r.isslon. 

4.  (11)  FY  1984  Planned  Program;  FY  1983  programs  will  continue  with  metal-matrix  structures  entering  testing. 
Fabrication  of  powder  aluminum  parts  will  be  completed  and  a  parallel  program  In  powder  tltanlur  structures  will  begin, 

5.  (U)  feogrem  to  Completion:  This  Is  a  continuing  pr-?,^:amr, 

6.  (U)  Milestones :  Not  applicable. 


(U)  Resources; 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Addltioiial 
to  Completion 

Total 

Estimated 

Costs 

RI)T4E 

6,400 

6,376 

7,500 

9,800 

Continuing 

Not  applicable 

8,  (U)  Comparison  with  FY  1981  Descriptive  Summary; 

RDT4E  7,400  6,350  8,900 

The  $1,400  million  reduction  in  FY  1983  will  terminate  the  advanced  titanium  turbine  engine  fan  blade  development 
program  and  delete  a  planned  supporting  program  In  netai-matrlx  composite  turbine  engine  shaft  development. 
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Projert:  //2100  Title?  Laser  Hardened  Materials 

Program  Element:  #63211F  Title:  Aerospace  Structures  and  Materials 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #533  Budget  Activity:  Advanced  Technology  Development,  tf2 

(U)  DETAILED  BACKGROUND  AND  DEcSCRIPTION:  This  project  develops  materials  and  concepts  that  measurably  reduce  the 
vulnerability  ot  Air  Force  systems  to  high  energy  laser  damage.  It  addresses  hardening  of  representative  critical 
components  and  subsystems  of  all  type  systems,  including  aircraft,  satellites,  missiles,  sensors,  and  the  human  eye. 

It  includes  development  of  materials  and  concepts  for  laser  hardening  by  retrofitting  existing  and  near-term  syst3ms 
as  well  as  concepts  for  liiherently  hardening  systems  and  componeuts  for  the  future.  The  program  is  responsive  to 
intelligence  estimates. 

(D)  RELATED  ACTIVITIES;  This  program  is  related  to  Materials  (Program  Element  62102F),  Aerospace  Flight  Dynamics 
(Program  Element  62201F),  Aerospace  Propulsion  (Program  Element  62203F) ,  Advanced  Radiation  Technology  (Program  Element 
63605F),  and  Satellite  Systems  Survivability  (Program  Element  63438F).  Coordinaticn  is  accomplished  with  the  Navy, 

A.my,  and  Defense  Advanced  Research  Project  Agency,  the  High  Energy  Laser  Review  Group,  through  the  Laser  Hardened 
Materials  and  Structures  group  established  by  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering;: 
and  industry  through  joint  planning,  technical  symposia,  professional  socletleSf  reviews  of  contractors'  Independent 
Research  and  Development  Programs,  technical  reports;  and  for  Tri-service  coordination  through  both  the  Material-?  and 
Structures  Technology  Coordinating  Papers. 

(U)  WORK  PERFORMED  BY:  The  Materials  Laboratory,  Wright-Patterson  Air  Force  Base,  OH  is  the  organization  responsible 
for  management  of  this  program.  Cjntrac^ors  include  McDonnell  Douglas,  St.  Louis,  MO  and  Huntington  Beach,  CA;  General 
Electric,  Philadelphis ,  PA;  Acurex  Corporation,  Mountain  View,  CA;  Raytheon  Corporation,  Waltham,  MA;  TRW,  Inc.,  Redondo 
Beach,  CA;  Science  Application  Inc.,  El  Segur.do.  CA;  and  IITRI,  Chicago,  IL. 

(U)  PROGRAM  ACCOMPLI SFiMENTS  ALP  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Subscale  evaluations  of  concepts  to  protect  satellite  systems  to  near- 

term  projected  threats  have  been  completed.  Demonstrations  have  Included  a  16-foot  deployable  antenna.  Materials, 
fabrication,  and  installation  techniques  for  protection  of  Internal  aircraft  components  such  as  avionics  systems, 
wiring,  flight  control  systems,  and  materials  for  hardening  fuel  systems  have  been  developed.  Techniques  have  been 
developed  to  produce  reflective  surfaces  on  aircraft  surfaces.  A  full  scale  F-A  demonstration  canopy  has  been  hardened 
and  has  undergone  structural  tests.  Methods  to  harden  Infrared  optics  and  electro-optical  syotems  have  been  developed 
and  demonstrated. 

FY  1932  Program:  Fabrication  will  coiitlnue  arn  evaluation/demcnstratiori  will  begin  for  both  subscale  and 
full  scale  satellite  and  electro-optical  components  burdened  against  continuous  wave  and  pulsed  lasers,  both  ground  and 
space  based.  Programs  will  be  initiated  which  protect  human  eyas  from  laser  damage.  Sjnsor  hardening  technology 
derao.i&tt ation  efforts  will  continue  fabrication  of  hardened  components.  Strategic  and  tactical  systems  will  continue 
to  be  supported. 
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Projec'^i  #2100  Title:  Laser  Hardened  Materlg^s 

Program  Element:  #632I1F  Title:  Aerospace  Structures "and  Materials 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

3.  (U)  FY  1983  Planned  Program:  Satellite  compcnent  hardening  demonstration  will  continue  to  higher  energy  levels » 

A  hardeaed  €orv7ard  looking  xnfrated  sensor  component  demonstrctlon  will  be  initiated  as  will  flight  test  evaluation  of 
an  AIM-9L  hardened  sensor  optics.  Personnel  eye  protection  concepts  will  be  selected  and  full  scale  evaluation  of 
sa’-ellite  components  will  be  performed. 

‘^U)  F/  1984  Planned  Program:  Continue  satellite  and  missile  sensor  hardening  development  and  demonstrations; 
and  initiate  flight  test  of  laser  hardened  seeker  tecKcology  demonstrator.  Continue  personnel  eye  protection,  i  icluding 
human  engineering  evaluations.  Initiate  aircraft  scale-up  of  pulsed  hardening  and  flight  test  full  scale  laser  hardened 
canopy/windshield . 


5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

(U)  Milestones :  Not  applicable. 


7.  (U)  Resources ; 


FY  1981  FY  1982 

Actual  Estimate 

RDT^^E  4,200  5,181 

8.  lU)  Comparison  with  FY  1981  Descriptive  Sununary: 

RDT&S  4,2C0  5,200 


FY  1983 
Estimate 

FY  1984 
Estimate 

Additlcnal 
to  Couple  1.1  on 

Total 

Estimated 

Costs 

7,400 

7,000 

Continuing 

Not  applicable 

6,400 

The  $1.0U0  million  increase  in  FY  1983  represents  piograms  to  develop  eye  protection  techniques  which  are  compatible 
with  Air  Force  luisislon  requirements. 


235 


i 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63215F  Title:  Aviation  Turbine  Fuel  Technology _ 

DOD  Mission  Area:  Engineerinft;  Tecnnology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands^: 

Project 

Number 

FY  1981 

FY  1982  FY  1983 

FY  1984 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGkAM  ELEMENT  8,437* 

*  Includes  $4,100  Congressionally  approved 

6,486  8,699 

supplemental 

8,465 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Hardv'are  testing  in  this  Progran:  Element  will  validate  aviation 
turbine  ^uel  specifications  for  fuels  derived  from  low  quality  petroleum  crudes  and  non-petroleum  sources  such  as 
shale  oil  and  coal.  The  program  will  concentrate  on  the  hardware  (aircraft)  implications  of  the  transition  to  non- 
petroleum  fue  Is.  The  program  provides  the  Research,  Development,  Test  and  Evaluation  (RDT&E)  basis  for  first 
operational  use  of  shale  fuel  in  the  Air  Force  Operational  Validation  Program  and  Isa  part  of  the  DOD  program  to 
utilize  fuels  Incentivired  by  the  Energy  Security  Act  of  1980,  This  supports  the  need  to  assure  availability  of  aviatio 
fuel  and  to  assure  a  Joinestic  source  for  such  fuels. 

(U)  BASIS  FOR  FY  1983  REQUEST:  First  commercial  deliveries  of  production  quantities  of  shale  derived  JP-4  aviation 
jet  fuel  are  expected  in  FY  1984,  The  deliveries  ate  the  result  of  the  Defense  Production  Act  synthetic  fuels  contracts 
of  the  Energy  Security  Act  of  1980  (Union  Oil  and  the  TOSCO  Corporation).  This  R&D  program,  including  laboratory 
testl:ig  and  fullscaie  production  turbine  engine  testing,  is  necessary  to  allow  Air  Force  bascc  to  operate  on  the 
shale  derived  fuels  In  1984.  This  program  will  complete  the  full-scale  engine  shale  testing  and  testing  data  analysis 
in  FY  1983. 


(U)  COMPARISON  WITH  FY  1982  ULGCRIPTIVE  SUMMARY:  (:?  in  thousands) 

Total 

FY  1982  FY  1983  FY  1784  Additional  Estimated 
FY  1981  Estimate  Estimate  Estimate  to  Completion  Costs _ 


HDT&E 


4,350 


6,900 


8,900 


Continuing 


Not  Applicable 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Program  Element:  #632x5F  Title;  Aviation  Turbine  Fuel  Technology _ 

DOD  Mission  Area:  Englneeiing  Technology  (ATP),  #553  Budget  Activity;  Advanced  Technology  Development,  #2 

(U)  DETAILED  BACKGROUI'n)  A>ID  DESCRIPTION:  Numerous  studies  have  predlcte’i  large  shortfalls  in  petroleum  producticn 
in  relation  to  consumption  patterns.  The  Air  Force  has  reduced  its  aviation  fual  consumption  by  about  one- third 
since  1973  but  the  fuel  bill  has  risen  from  less  than  one  billion  dollars  annually  to  almost  five  billion  ($4,7  Billion 
in  FY  1981).  Also,  poorer  quality  petroleum  crudes  (Alaskan  crudes  as  an  example)  make  poor  stock  for  our  current 
specification  fuels.  Much  of  the  petroleum  now  converted  to  aviation  fuel  is  imported  crude.  By  utilizing  our 
domestic  source  of  oil  shale  we  can  improve  our  defense  posture  through  increased  availability  and  security  of  our 
sources  while  improving  our  balance  of  payments  problem.  Shale  derived  fuel  will  be  tested  in  current  Air  Force 
hardware  to  determine  what  fuel  property  changes  can  be  made  without  Incuiring  unreasonable  system  support  costs. 

At  our  current  consumption  rates,  a  savings  of  one  cent  per  gallon  in  fuel  cost  equates  to  a  cost  avoidance  of 
$36  Million  annually.  Fuels  made  from  poorer  quality  petroleums  are  currently  being  studied  and  fuels  from  coal 
liquids  and  tar  sands  will  be  studied  starting  in  FY  1984. 

(U)  RELATED  ACTIVITIES;  This  program  extends  the  work  of  Program  Element  62203F,  Veroepace  Propulsion.  This  program 
and  the  companion  exploratory  development  programs  in  PE  62203F  are  coordinated  with  National  Aero>iautics  and  Space 
AdrainistraA-lon  (NASA)  and  Department  of  Energy  (DOE),  NASA  is  conducting  cooperative  planning  with  the  Air  Force  Aero 
Propulsion  Laboratory  to  assure  the  military  and  civilian  synthetic  fuels  efforts  are  complementary.  The  Army,  Navy 
and  Air  Force  synthetic  fuels  programs  are  coordinated  through  the  Under  Secretary  of  Defense  for  Research  and 
Engineering  and  test  fuel  planning  in  cooperation  with  the  DOE  is  being  coordinated  through  the  Office  of  the  Secretary 
of  Defense.  Test  fuels  acquisition,  transporation  and  storage  is  being  handled  by  the  Defense  Fuel??  Supply  Center  of 
the  Defense  Logistics  Agency, 

(U)  WORK  PERFORMED  BY:  Work  is  managed  and  performed  by  the  Air  Fw.ee  Aero  Propulsion  Laboratory,  Wright-Patteison 
Air  Force  Base,  OH.  Another  Air  Force  organization  in  the  engine  testing  portion  is  the  Aeronautical  Systems 
Division,  Wright-Patterson  Air  Force  Base,  OH.  The  majority  of  the  work  will  be  conducted  under  contracts  to  qualified 
bidders.  Current  contractors  are;  General  ulectric  Engine  Group,  Evendale,  OH;  Pratt  and  Whitney  Aircraft  Group, 
Government  Products  Division,  West  Palm  Beach,  FL;  Boeing  Military  Airplane  Co.,  Seattle,  WA;  and  General  Dynamics, 

Fort  Worth  Division,  Fort  Worth,  TX. 

{ U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

1.  (U)  FY  1981  and  Prior  Accomplishments;  The  initial  erfort  in  this  program  is  to  Identify  performance 

degradation  and  durability  of  contemporary  turbine  engines  such  as  the  FIDO,  TF30,  J79,  and  J85,  caused  by  steady 
state,  transient  and  cyclic  (»peratioo8  with  shale  derived  fuels  and  variable  quality  petroleum  fuels.  The  maln- 
buJ-ner  and  turbine  component  work  stated  in  FY  1979.  Sector  burner  and  full  size  component  rig  testing  and 
analysis  was  initiated  to  test  a  range  of  fuel  qualities  and  to  provide  durability  data.  Testing  is  being  done 
under  contracts  to  major  turbine  engine  manufacturers..  Combustor  testing  has  been  performed  to  determine 
characteristics  of  ignition,  fuel  injector  location,  heat  release  rates,  pattern  factor,  temperature  distribution. 
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Program  Element;  ^63215F  Title:  Aviation  Turbine  Fuel  Technology _ 

DOD  Mission  Area:  Engineering  Technology  (ATP) ,  ^553  Budget  Activity:  Advanced  Technology  Development,  ^2 

radiant  heat  transfer,  carbon  foinnation  and  cooling  requirements.  Turbine  components  testing  was  also  done  to 
determine  characteristics  of  metal  temperature,  thermal  gradients,  cooling  requirements,  and  erosion  of  coatings. 

These  component  level  evaluations  resulted  in  a  low  assessment  of  risk  (no  degradation  in  performance  or  durability) 
for  the  Air  Force  operational  use  of  shale  derived  fuel.  The  shale  processing  trade-off  studies  were  Initiated  in 
FY  1979  to  determine  how  shale  processing  would  affect  availability  and  cost  of  aviation  fuels.  A  Congressionally 
approve-^  supplemental  of  $4.1  Million  was  used  to  purchase  shale  test  fuels. 

2.  (U)  FY  1982  Program;  Component  evaluations  of  turbine  engi*  ^  '4ugmentors  (afterburners)  and  auxiliary  power 

units  (APU)  will  be  completed.  The  augraentor  tests  will  be  done  at  both  sea  level  and  simulated  altitude  conditions. 
Aircraft  fuel  systems  (pumps,  fuel  controls,  tanks,  metering  valves,  heat  exchangers,  etc.)  will  be  tested  and. 
evaluated  on  shale  fuels. 

3.  (U)  FY  1983  Planned  Program;  Full-scale  engine  testing  of  both  the  J79  and  FlOO  engines  will  be  initiated 

and  completed  in  FY  1983.  The  J79  testing  has  been  delayed  from  Fx  ’982  due  to  lack  of  shale  derived  test  fuels. 
Testing  of  APUs  was  accelerated  in  FY  1982  since  these  tests  use  much  less  fuel  than  full-scale  turbine  engines. 

Each  engine  (J79  and.  FlOO)  will  be  run  tor  350  accelerated  mission  test  houts  which  is  equivalent  to  about  1,000  flight 
hours.  LimJ,ted  flight  testing  on  shale  fuel  will  begin.  All  final  assessments  prior  ,o  beginning  Operational 
Validation  at  active  Air  Force  bases  will  be  completed. 

4.  (U)  FY  1984  Planned  Program;  This  program  will  support  the  Air  Force's  Ooerational  Validation  Program 
(Program  Element  71112F)  with  engineering-technical  manpower  and  data.  This  effort  will  also  analyze  maintenance  data 
relative  to  using  the  shale  derived  fuel.  In  addition  R&D  will  be  conducted  on  fuels  made  from  other  feedstocks  such 
as  coal  liquids  and  tar  sands.  The  major  emphasis  will  shift  from  shale  derived  fuels  to  coal  derived  fuels.  Testing 
similar  to  the  previously  conducted  shale  program  will  be  conducted  with  coal  derived  fuels  with  the  intent  of  changing 
the  aviation  fuel,  specifications  to  increase  availability  by  accepting  feedstocks  from  multiple  sources  (shale  oil, 
coal,  tai  sands,  etc.). 


5. 

(U) 

Program  to 

Completion;  This  is  a  continuing  program. 

6. 

(U) 

Milestone.;: 

Not  applicable. 

7. 

(U) 

Resources; 

Not  applicable. 

rf. 

(U) 

Test  and  Evaluation  Da*'a;  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element;  #632 I6F  Title:  Advanced  Turbine  Engine  Gas  Generator  (ATEGG) 

DOD  Mission  Area:  Engineering  Technology  (ATP),  553  Budget  Activity:  Advanced  Technology  Pe^relopment ,  #2 


(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

30,940 

33,278 

30,979 

33,128 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  PROGRAM  ELEMENT  A^D  MISSION  NFED;  This  program  ensures  that  there  Is  a  continuous  development 
and  demonstration  of  the  most  advanced  turbine  engine  high  pressure  core  components.  A»dvanced  compressors,  combustor.*? 
and  high  pressure  turbines  are  Integrated  Into  gas  generators  In  whlc'.i  the  durability,  cost  orid  pcr/Tormancc  aspects  of 
these  core  engine  technologies  can  be  assessed.  A  building  block  appro:?ch  is  utilized  to  systematically  assess  both  the 
independent  component  characteristics  and  the  Interactive,  interdependent  component  characteristics  under  the  most 
realistic  operating  environment.  This  critical  integrated  hardware  demonstration  enhances  the  early  low  risk,  transition 
of  theee  technologies  to  engineering  development.  Advanced  aircraft  and/or  growth  aircraft  systems  are  dramatically 
affected  by  propulsion  related  capability  such  as  durability,  reliability,  life  cycle  cost  and  performance.  These 
features  are  directly  translated  to  thrust/weight;  specific  fuel  consumption  at  cruise  and  in  afterburner;  stall-free 
operation;  matched  cycle  performance  within  a  mission  envelope;  ease  of  maintenance;  lower  acquisition  cost;  and 
Increased  rellablllty/durablllty .  Proper  attention  to  these  propulsion  features  will  ensure  that  advanced  aircraft 
systems  can  achieve  longer  range,  higher  payload,  increased  maneuverability,  increased  sortie  rate  and  Improved 
operability . 

(b;  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Competitive  gas  generator  options  will  continue  to  be  pu**8ued  to  maintain  a 
minimum  lour  contractor  competitive  technology  baseline.  Emphasis  will  be  placed  on  continued  enhancement  of  durability 
oriented  testing  of  hardware  designs  with  special  attention  to  accelerated  life  testing.  Gas  generator  component 
designs/redesigns  and  testing  will  focus  on  chose  efforts  prerequisite  to  the  definition  and  full  scale  development  of 
the  next  generation  flghtc;r  engine  In  the  mid  to  late  19808  time  period.  The  focus  will  be  on  conducting  those  environ¬ 
mental  characterization  tests  and  accelerated  life  tests  required  co  verify  the  structural  design  system  of  the  advarced 
components.  This  testing  will  make  possible  an  accurate  correlation  between  the  predicted  and  actual  design  life  of 
engine  hardware.  During  this  period,  five  oullds/ tests  will  be  conducted  on  large  engine  gas  generators  and  two  builds/ 
tests  will  be  conducted  on  a  small  engine  gas  generator.  The  cost  estimates  for  this  program  are  based  upon  a  level  of 
effort  test  program  in  accordance  with  the  ATEGG  Five  Year  Plan  and  the  ATEGG  Program  Management  Directive. 


(U)  COMPARISON  WITH  FY 

1981  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Complete 

Total 

EsLiaated 

Cr  sts 

RDT&E 

30,940 

33,400 

"32,300 

Continuing 

Not  Applicable 
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Program  Element:  #63216F  Title:  Advanced  Turbine  Engine  Gas  Generator  (ATEGG) 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development, 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  Advanced  Development  Program  will  ensure  that  turbine  gas  generator  tech¬ 
nology  Is  available  to  meet  the  requirements  of  future  aircraft  propulsion  systems.  To  ensure  that  these  needs  can  be 
met  requires  a  better  definition  of  the  engine', 3  operating  environment;  advanced  designs  that  maximize  the  trade-offs 
between  performance  and  life  characteristics  within  this  environment:;  and  effective  test  anc'  measurement  techniques  to 
verify  this  capability.  The  gas  generator  Is  the  basic  building  block  of  the  engine  and  It  consists  of  a  compressor,  a 
combustor,  and  a  turbine  to  power  the  compressor.  The  objective  of  this  program  Is  to  pro/ide  the  continued  evolution 
of  the  most  advanced  core  engine  technologies  (compressors^  ccsbuGtoro,  and  high  pressure  turbines)  into  an  advanced  gas 
In  which  the  performance,  cost  and  durability  aspects  can  be  assessed  In  a  real  engine  en/ironment .  This 
critical  hardware  demonstration  will  enhance  the  early  low  risk  transition  of  these  technologies  to  engineering  develop¬ 
ment  where  they  can  be  applied  to  growth  systems  and/or  new  systems.  The  technologies  are  scalable,  flexible,  and 
applicable  to  a  wide  variety  of  potential  systems  applications.  Flight  size,  flight  weight  gas  generators  are  Initially 
tested  to  define  flow  path  characteristics,-  Once  the  flow  path  has  been  characterized  and  mechanical  Integrity  verified, 
the  ga:  generators  are  subjected  to  accelerated  life  testing  to  characterize  the  structural  aspects  of  the  advanced 
component  designs.  New  component  technologies  are  Introduced  on  a  step-by-step  basis  so  that  their  individual  perfor-- 
marice/structural  characteristics  can  be  assessed  and  so  that  the  relationship  (effect)  of  the  new  component  on  other 
components  and  the  Integra. ed  gas  generator  can  be  accurately  assessed. 

(U)  RELATED  ACTIVITIES:  Gas  generator  and  other  engine  component  feasibility  and  practicality  Is  demonstrated  Initially 
In  Exploratory  Development  under  Program  EJement  62203F,  Aerospace  Propulsion.  The  other  engine  subsystems  such  as 
fans,  controls  and  afterburners  which,  when  added  to  the  basic  gas  generator  complete  the  engine,  are  demonstrated  In 
advanced  development  under  Frcgram  Element  63202F,  Aircraft  Propulsion  Subsystems  Integration  (APSI).  Close  coordination 
will  be  continued  with  the  Navy,  Army  and  NASA  to  ensure  that  resources  are  effectively  utilized  for  common  needs. 
Ciirrc-nt  and  planned  development  efforts  by  the  Navy  Advanced  Propulsion  Program  (63210N),  the  APSI  Program  (63202F), 
Turbine  Fuel  Technology  Program  (632\5F),  Materials  Laboratory  (62102F,  78011F)  and  Flight  Dynamics  Laboratory  (63211F) 
directly  complement  ATF.GG  effort.. 

(U)  WORK  PERFORMED  BY;  The  program  is  managed  by  the  Aero  Propulsion  Laboratory,  Wright-Patterson  Air  Force  Base,  OH. 
Four  turbine  engine  contractors  are  currently  Involved  In  this  effort:  The  Detroit  Diesel  Allison  Division  of  General 
Motors,  ^nd lanapolls ,  IN;  Teledyne  CAE,  Toledo,  OH,  General  Electric,  Evendale,  OH;  and  Pratt  and  Whitney,  West  Palm 
Beach,  FL. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accoaijllshments ;  Every  commercial  and  military  engine  which  has  been  developed  since  about 
1967  has  contained  technology  which  was  Initially  assessed  in  the  Advanced  Turbine  Engine  Gas  Generator  (ATEGG)  program. 
This  program  Is  the  only  Department  of  Defense  program  for  the  integrated  gas  generator  testing  of  advanced  turbine 
engine  technologies.  The  unique  four  contractor  demonstration  concept  has  proven  Itself  through  aggressive  pursuit  of 
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Program  Element;  #63216F  Title:  Advanced  Turbine  Engine  Gas  Generator  (ATEGG) 

DOD  Mission  Area;  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development »  #2 

performance  goals  which,  when  compared  to  operational  engines,  have  demonstrated  dramatic  Improvements  In  pressure  ratio 
(higher  pressure  ratio  In  50  percent  fewer  stages  than  current  designs);  combustor  heal,  rise  (1000*F  Increase  In  a  com¬ 
bustor  that  Is  20  percent  shorter  than  current  configurations);  turbine  rotor  Inlet  temperature  (500-1000“F  incre.ise 
over  current  engines);  and  gas  generator  size  and  weight  (20-30  percent  decrease  over  current  configurations).  Since  FY 
1977,  Increasing  emphasis  has  been  placed  upon  demonstrating  enhanced  durablllty/llfe  characterlatlcs  In  advanced 
component  declgns,  especially  In  combustor  and  turbine  hardware.  Comprehensive  accelerated  life  testing  to  assess  the 
time-dependent  durability  aspects  of  designs  has  become  an  integral  part  of  the  test  program  for  each  gas  generator 
deslgii.  During  this  time  period.  Increased  structural  diagnostic  testing  was  conducted  at  all  contractors.  This  testing 
focuses  on  Isolatlon/ldentlf icatlon  of  life  limited  components.  Gas  generators  are  heavily  l\»strumented  In  order  to 
adequately  assess  components.  This  structural  diagnostic  testing  Is  prerequisite  to  future  more  complex  structural 
tests.  Specific  large  engine  gas  generator  accomplishments  Include:  (a)  continued  design/fabrication  on  three  high 
through  flow  gas  generator  designs;  (b)  completion  of  the  first  ATEGG  accelerated  life  test,  including  over  350  hours  of 
testing  and  over  2100  test  cycles.  In  this  testing,  the  gas  generator  hardware  was  cycled  to  visible  levels  of  distress. 
Results  of  this  testing  have  made  possible  for  the  first  time  an  accrate  correlation  between  the  predicted  and  actual 
life  of  a  component.  This  effort  also  demonstrated  a  new  life  test  concept  using  ’’mixed-life*’  components  to  provide  a 
substantial  reduction  In  test  costs  for  an  expanded  data  base.  Accelerated  life  testing  Is  considered  absolutely  essen¬ 
tial  to  the  low  risk  transition  of  advanced  gas  generator  technology/hardware  to  growth  and/or  new  development  systems. 
Testing  conditions  were  designed  to  assess  the  effects  of  time-dependent  life  limiting  factors  (i.e.,  low  cycle  fatigue, 
creep,  stress  rupture,  etc.);  (c)  completed  the  first  demonstration  and  evaluation  of  the  new  class  of  high-through-flow 
compressors.  Excellent  compatibility  between  thq  high  flow  combustor  and  compressor  was  demonstrated  Including  forty-four 
stall  recoveries.  Advanced  techniques  to  assess  and  Improve  compressor  stall-recovery  characteristics  were  also  eval¬ 
uated;  and  (d)  demonstrated  advanced  instrumentation  techniques  which  more  than  doubled  the  number  of  rotating  channels 
of  data  acquisition  for  structural  measurements.  This  Is  the  key  for  structural  teats  and  assessment  efforts-  Small 
engine  gas  generator  efforts  have  Included  hot  section  environmental  characterization.  Over  eight  hundred  thermal 
cycles  and  over  one  hundred  hours  of  testing  were  accomplished  to  ensure  that  the  gas  generator  was  ready  for  the  rigors 
of  accelerated  life  testing. 

2.  (U)  FY  1982  Planned  Program;  During  this  time  period,  three  new  gas  generator  designs  will  complete  Initial  flow-path 
definition  testing.  A  total  of  seven  major  gas  generator  builds/tests  will  be  accomplished.  Large  engine  gas  generator 
efforts  will  focus  on  the  assessment  of  gas  high-through-flow  (HTF)  gas  generators.  Two  large  engine  gas  generator 
designs  will  complete  a  maturation  process  which  Includei  comprehensive  flowpath  documentation  and  durablllty/llfe 
testing.  Specific  efforts  will  Include:  (a)  turbine  vane  environmental  characterization  testing,  accelerated  mission-type 
durability  testing,  and  fabrication  and  test  of  a  HTF  gas  generator  at  one  contractor;  (b)  Initial  test  of  a  new  HTF  gas 
generator  and  structural  testing  of  an  advanced  combustor  (four  lifetimes  when  compared  to  current  operational  combustor) 
at  a  second  contractor;  and  (c)  turbine  environmental  characterization  testing  Including  up  to  800  durability  cycles, 
and  HTF  compressor  fabrication  at  a  third  contractor.  All  large  engine  contractors  will  be  fabricating  additional  hard¬ 
ware  needed  for  extended  structural  tests  of  gas  generators  and  will  Initiate  Installation  of  additional  structural 
instrumentation.  Small  engine  gas  generator  efforts  will  be  aimed  at  the  Initial  flowpath  testing  on  a  new  gas  generator 
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Program  Element j  #63216F  Title:  Advanced  Turbine  Engine  Gas  Generator  (ATEGG) 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development.  #2 

with  a  three-stage  compressor,  vaporizer  plate  combustor,  and  high  rim  speed  turbine.  This  new  gas  generator  will  repre¬ 
sent  a  25  percent  reduction  In  stages/parts  and  a  three-fold  Increase  In  life  compared  to  current  small  engine  gas  genera¬ 

tors.  An  environmental  characterization  test  will  be  conducted  on  a  small  gas  generator  to  determine  the  effects  of 
variable  cooling  on  the  hl'];h  pressure  turbine.  During  this  time  period,  additional  hardware  fabrication  will  be  com¬ 
pleted  to  support  hlch  risk  structural/durabllity  testing. 

3.  (U)  FY  1983  Planned  Program:  One  large  engine  gas  generator  and  a  small  engine  gas  generator  will  complete  the  matur¬ 

ation  process  which  Includes  comprehensive  fiowpath  documentation  followed  by  extensive  durablllty/llfe  testing.  By 
this  period,  a  major  program  milestone  will  be  achieved:  each  contractor  will  conduct  at  least  two  core  engine  test 
vehicles,  one  to  assess  the  most  advanced  new  components  under  the  ATEGG  Task  I  Flowpath  effort  and  a  second  more  mature 
vehicle  to  assess  the  durability  of  advanced  concepts  under  the  ATEGG  Task  II  Structures  effort.  The  goal  will  be  to 
test  each  of  these  vehicles  on  a  yearly  basis.  All  contractors  will  be  conducting  accelerated  life  testing  on  gan  gener¬ 
ators.  Specific  large  engine  efforts  will  Include:  (a)  turbine  vane/combustor  accelerated  life  testing  (Including  3000 
thermal  cycles),  extended  life  assessment  tests  using  composite  test  cycles  and  additional  HTF  gas  generator  component 
assessment  at  one  contractor;  (b)  accjlsrated  life  teatlng  of  £  "mixed-life**  turbine  using  both  monocrystal  and  rapid- 
sol  i  d  1  f  Ication-rate  blades,  SiVid  performance/structural  testing  or  a  five-stage  HTF  compressor  gas  generator  at  a  second 
contractor;  and  (c)  turbine  and  combustor  accelerated  life  testing  at  a  third  contractor.  Small  engine  gas  generator 
efforts  include  turbine  blade/corabustor  accelerated  life  testing  and  additional  flowpath  performance  test  and  new 
component  deslgn/lntegratlon  on  a  three-stage  gas  generator.  Funding  was  reduced  from  $32.3  nllllon  to  $31.0  million 
for  deescalation. 

4.  (U)  FY  1984  Planned  Pr  fc,rani:  All  ATEGG  contractors  wHl  be  conducting  extensive  accelerated  life  tests  and  will 
have  completed  the  Flowpath/Perf ormance  testing  of  advanced  HTF  gas  generators.  This  substantial  Increase  in  struc¬ 
turally  oriented  testing  will  provide  increased  confidence  and  reduce  the  risks  in  transitioning  advanced  technology 
options  which  offer  a  3-A  times  Improvement  in  life,  seven  to  ten  percent  reduced  fuel  consumption  and  20-30  percent 
lower  life  cycle  cost.  Specific  large  engine  efforts  include:  (a)  up  to  4000  thermal  cycles  of  experimental  accelerated 
inlsslot  type  durability  testing  over  various  potential  systc.^  usage  conditions  and  maximum  temperature  durability 
asses'- lent  of  s  I'TF  gas  generator  at  one  contractor;  (b)  rainraed-cycllc  accelerated  life  testing  of  a  new  combustor 
and  rapid  solidification  rate/radlal  wafer  turbine  at  a  second  contractor  to  access  the  effect  of  acceleration  times  on 
component  life;  and  (c)  extensive  accelerated  life  testing  of  hot  section  components  and  comprehensive  flowpath  testing 
of  a  HTF  gas  generator  with  cooling  flow  modulation  at  a  third  contractor.  Small  engine  gas  generator  efforts  Include 
extensive  life  testing  of  all  hot  section  components  and  ftructural  diagnostic  testing  of  the  new  three  stage  gas  genera¬ 
tor. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  Applicable. 

7.  (U)  Resources:  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63226F 

DoD  Mission  Area:  Electronic  and  Physical  Sciences 
(ATP),  #551 


Title:  DoD  Common  Programming  Language  (Ada) 

Budget  Activity:  Advanced  Technology  Development,  it2 


(U)  .  SOURCES  (PROJECT  LISTING); 

($  In  Thousands) 

Project 

Number  Title 

FY  1981  FY  1982 

Actual  Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Total 

Additional  Estimated 

♦■o  Completion  Costs 

TOTAL  FOR  PROGRAM  ELEMENT  0 


6»9''4 


6,930 


5,748 


Continuing  Not  Applicable 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  is  part  ot  the  total  DoD  effort  to  implement,  Introduce, 
and  provide  life-cycle  support  for  Ada,  the  DoD  common,  hlgh-order  programming  language  for  embedded  computers.  It 
will  provide  resources  to  meet  those  language  support  requirements  which  are  common  to  the  services  and  agencies. 

It  will  provide  for  configuration  control  of  the  Ada  language,  enforcement  of  standardization  via  compiler  valida¬ 
tion,  educaclonal  promotion,  development  of  an  Ada  Programming  Support  Environment  (APSE),  and  partial  implementation 
of  Ada  responsive  life-cycle  soitware  development  tools/methodologies. 


BASIS  FOR  FY  19?^ 3  ROT&E  REQUEST;  The  Ada  Program  was  supported  during  FY  1977-81  wltn  fundc  from  the  Military 
Departments,  and  to  a  lesser  extent  from  the  Defense  Advanced  Research  Projects  Agency  (DARPA)  and  the  Defense 
Com»i;unlcatlors  Agency  (DCA).  These  funds  have  provided  for  both  common  and  service  specific  needs.  In  FY  82,  FY  83 
and  subsequent  years,  funding  for  the  common  needs  of  the  Ada  Program  has  been  and  will  continue  to  be  provided  by 
this  program  element.  The  Military  Departments  and  Agencies  are  separately  funding  their  own  Department/Agency 
specific  needs.  The  Air  Force  serves  as  the  executive  agent  for  funding  the  common  Ada  Program  requirements  through 
this  program  element  while  the  Under  Secretary  of  Defense  for  Research  &  Engineering  maintains  oversight  authority 
for  rtils  and  other  program  elements  In  the  Military  Departments  involving  Ada  related  activities.  Major  milestones 
that  will  be  completed  by  the  end  of  FY  83  Include;  American  National  Standards  Institute  (ANSI)  adoption  of  Ada 
as  a  standard  programming  language,  an  operational  Ada  Compiler  Validation  Facility,  availablity  of  a  commerlcal 
network  based  Ada  programming  course,  completion  of  an  Initial  Ada  Programming  Support  Environment  (APSE)  and 
definition  of  a  life-cycle  methodolgy  for  optimal  development  of  Ada  software. 


COMPARISON  WITH  FY  1982 

DESCRIPTIVE  SUMMARY; 

n. 

FY  1982 
Estimate 

FY  1983 

Est Imate 

FY  1984 
Estimate 

AdvI^tcTal  to 
Completion 

Total 

Estimate 

Costs 

HDT4E 

0 

7,000 

TDD 

Continuing 

Not  Applicable 

'U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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(ATP),  #551' 

(U)  DETAILED  BACKGR^  'ND  AND  DESCRIPTION:  DoO  computer  software  life-cycle  costs:  are  measured  in  the  billions  of  dollars. 
Inflation  and  incres.-^jd  applications  of  computers  to  new  functions  threaten  to  make  softw^are  an  even  more  substantial 
portion  of  the  DoD  budget.  The  DoD  recognizes  that  use  of  a  common,  high  order  language  and  a  modern  progra  roing 
support  environment  coupled  with  modern  progrioiming  practice  will  provide  leverage  to  control  the  cost  and  improve  the 
reliability  of  software.  In  1^75  the  Director,  D'^^’ense  Research  and  Engineering  (DDR&E),  established  the  High  Order 
Language  Working  Group  (HOLWG),  with  representation  from  Anny,  Navy,  Air  Force,  Defense  Communications  Agency  (DCA), 
National  Security  Agency  (NSA),  and  Defense  Advanced  Research  P'cojects  Agency  (DARPA),  to  investigate  the  feasibility  of 
adopting  a  common,  high  order  computer  language  for  use  on  embedded  computer  systems.  By  July  1980  '.he  HOLWG  had  suc¬ 
cessfully  published  a  formal  definition  of  the  new  standard  DoD  computer  programming  language,  Ada.  On  December  12, 

1980,  the  Under  Secretary  of  Defense  for  Re.iearch  and  Enginee»'ing  established  the  Ada  Joint  Program  Office,  (AJPO), 
attached  to  the  Office  of  the  Deputy  Under  Secretary  of  Defense  (Acquisition  Policy).  The  AJPO  Charter  assigns  to  the 
AJPO  the  management  rtTponsibilily  formerly  provided  by  the  HOLWG  and  DARPA.  For  the  future,  there  are  three  major 
tasks  In  the  Ada  Program  to  be  accomplished:  the  AJIO  must  ensure  the  .{.tplerntnlion  and  maintenance  of  Ada  as  a  consis¬ 
tent  unambiguous  standard  recognized  the  DoD  and  also  by  the  widest  possible  community;  the  AJPO  must  ensure  the 
smooth  introduction  and  acceptance  of  Ada  in  the  DoD  cs  early  as  possible  consistent  with  the  needs  of  individual  com¬ 
ponents;  and  the  AJPO  must  ensure  the  provision  of  life*^  cycle  support  f c  r  Ada  through  the  development  of  a  robust  Ada 
Programming  Support  Environment  (APSE)  >o  improve  productivity  both  in  development  and  in  continued  evolution.  Ada  is 
an  important  step  forward  for  U.S.  Department  of  Defense  software  technology.  The  major  programming  language  innovations 
of  the  last  ten  years  have  been  consolidated  and  unified  in  a  language  which  meets  the  needs  of  nearly  all  DoD  applica¬ 
tions.  By  transitioning  to  a  single  modern  high  order  language  in  Defense  systems,  DoD  will  derive  significant  benefits 
in  the  c.reas  of  training,  compiler  and  programming  tool  availability,  software  maintainability  and  reduction  of  other 
software  development  cor  Is.  PE  63226F  fund>  the  service  and  agency  common  remaining  tasks  in  the  Ada  program  needed  to 
successfully  complete  this  transitioning. 

(U)  REt.ATED  ACTIVITIES:  The  Ada  Program  is  managed  by  the  AJPO  through  coordination  with  the  components.  In  general, 
the  AJPO  is  responsible  for  the  common  Ada-relsted  needs  of  the  DoD  and  the  components  are  are  responsible  for  component- 
specific  needs.  For  example,  rehosting/retargeting  of  Ada  Programming  Support  Environment  software  to  a  component 
specific  architecture  is  the  responsibility  of  the  components.  Each  component  hes  developed  an  introduction  strat  :gy 
and  is  responsible  foi  implementation  of  that  strategy.  Related  program  elements  supporting  component  specific  Ada 
needs  are;  PE64  74()F,  FE63728F,  PE63723A,  PE62746A,  PE63526N  and  PEn:253F. 

(U)  wok;:  performed  by:  The  Ada  Joint  Progiam  Office  is  resp  nsible  for  all  work  performed  under  this  program  element. 
Specific,  efforts  will  be  conducted  by  Air  I^rce,  Army  and  Navy  organizations  as  rppropriate.  Major  contractors  are 
Honeywell,  Mineapolis,  Min;  Softech,  Boston,  MA ;  Interroet  r  ics ,  Bos’.or*,  MA ,  Computer  Science  Corp,  Tails  Church,  VA ; 

Texas  Insviuments,  Dallas,  TX. 
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Program  Element:  #63226F 

DoD  Mission  Area:  Electronic  and  Physical  Sciences 
(ATP),  #551' 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


Title:  DoD  Common  Programming  Language  (Ada) 

Budget  Activity:  Advanced  Technology  Development,  #2 


(U)  1.  FY  1981  and  Prior  Accomplishments:  The  language  was  refined  in  response  to  language  standardization  activities. 

Ada  was  designated  Military  Standard  1815  in  December  1980.  American  National  Standards  Institute  (ANSI)  procedures 
were  initiated  to  establish  Ada  as  a  national  standard.  An  effort  to  provide  Ada  piogramming  courses  at  the  Air  Force 
Academy  and  West  Point  was  successfully  completed.  Competitive  designs  were  initiated  for  Ada  Programming  Support  En¬ 
vironments.  Development  of  an  Ada  Compiler  Validation  Capability  was  initiated. 

(U)  2.  FY  1982  Program:  ANSI  standardization  activities  are  being  completed,  NATO  and  International  Standards  Organi¬ 

zation  (ISO)  procedures  are  being  initiated.  The  initial  Ada  Compiler  Validation  Capability  will  be  operated  by  a 
Compiler  Validation  Office.  Development  of  Ada  Programming  Support  Environmtnts  will  continue.  Conventions  will 
be  defined  for  interfaces  between  tools,  users  and  data  bases.  Standard  library  and  applications  library  requirements 
will  be  defined  and  implementations  initiated.  Conventions  for  reusable  Ada  software  components  will  be  developed. 

Style  and  documentat icn  standards  will  be  derined,  A  software  development  methodology  with  supporting  tools  based  on 
Ada  will  bo  defined.  Ada  Training  and  i  itospated  support  facilities  vill  be  initiated. 

(U)  3.  FY  1983  Planned  Program:  Standeidization  activities  will  continue,  ’’he  Ada  Compiler  Validation  Capability  will 

be  completed.  Development  of  more  advanced  compiler  validation  facilities  and  performance  benchmarks  will  be  iniCiated. 
Development  of  libraries  will  continue,  'ihe  initial  Ada  Programming  Support  Environ.aenl  will  be  available.  Projects 
will  begin  to  use  Ada.  Development  of  programming  support  tools  will  continue.  Piogrananers  will  be  trained  in  the  use 
of  Ada  la  commercial  network  based  Ada  progamming  courses.  Public  review  and  comment  on  the  definition  of  a  software 
development  methodology  based  on  Ada  vill  be  solicited. 

Planned  Program:  NATO  and  ISO  f  tandardizal  ion  activities  will  eoisliuue  along  with  dc:velopme.''t  of  com¬ 
piler  vaiidation  capab  i  1  i  L  i^s ,  Ar.  et*^ort  to  provide  a  Formal  Semantic  Defir*ition  of  Ada  that  is  matheroaiically  precise 
will  be  pu  sued.  Large  scale  training  of  military  personnel  in  Ada  will  be  undertaken.  A  Pull  Ada  Programming  Support 
Knv  it onmtMii  (APSE)  development  will  be  underway  as  well  as  APSE  rehosts  on  different  manufacturers'  computers.  Specific 
tool  dt Vfcl opments  to  support  a  software  development  methodology  will  be  initiated.  Several  major  weapon  system  develop¬ 
ment  pr^igrams  will  be  us^ng  Ada. 

(n't  S.  Pro)*rani  to  Comp  let  ion:  This  is  a  continuing  program. 
tU)  6.  Mi ] es  t  ones :  Not  Applicable. 


FY  1985  RDT&E  DESCRTPriVE  SUWdARY 


Program  Element:  #63227F  Title;  Advanced  Simulator  Technology 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ATP),  #552  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  RESOURCES  (PROJECT  LISTING)  (S  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actua  i 

FY  1982 
Estimate 

FY  1933 
Estimate 

FY  1984 
FsLimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR 

-ROGRAM  ELEMENT 

3,163 

2,192 

10,739 

6,941 

Continuing 

Not  Applicable 

2363 

2743 

Advanced  Visual  Technology  Systen 
Advanred  Simulator  Concepts 

3,!63 

2.192 

8,389 

1,850 

6,841 

100 

8,000 

28,000 

35,213 

30,009 

(^)  brief  description  of  element  and  mission  NEED:  The  Air  Force  must  train  and  maintain  a  skilled  force  of  combat-ready 
pilots.  Improved  simulator  training  technology  is  essential  in  order  to  meet  this  requirement.  CiJ»*rently,  air-to-air, 
air-to-ground,  and  terrain-following  simulator  training  is  limited  by  the  lack  of  visual  scene  detail  and  complexity,  and 
display  brightness  and  resolution.  This  program  element  supports  work  in  the  training  and  personnel  category  of  TRAINING 
DEVICES  AND  SIMULATION.  It  develops  subsystems  to  improve  the  performance  capabilities  of  flight  simulators,  with  special 
emphasis  on  developing  and  dOTcnst»'ati rig  improved  visual  image  generation  and  projection  techniques  to  provide  more  adequate 
visual  displays  for  combat  mission  traiiiing.  In  the  visual  display  area,  significant  improvements  in  display  resolution, 
brightness  and  the  number  of  responsive  moving  targets  will  be  possible.  Advanced  image  generation  techniques  will  be 
developed  to  provide  more  complex  and  realistic  combat  scenes  for  training.  This  proqram  will  also  demonstrate  the 
feasibility  of  using  helmet  mounted  display  technology  as  a  low  cost  transportable  alternative  to  the  large  pancake  window 
or  dome  displays  currently  used  for  providing  wide  field  of  view  visual  scenes. 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  Detailed  designs  will  be  completed  and  fabrication  started  on  an  advanced  conputsr 
image  generato--.  This  device  will  provide  complex  visual  scenes  for  flight  simulasors  which  will  enable  them  to  provide 
realistic  air-to-ground  combat  training.  Development  ^11  continue  on  high  brightness,  high  resolution  visual  display:, 
which  can  provide  multiple  high  resolution  targets  for  Doth  air-to-air  and  air-to-ground  combat  training.  A  program  will 
also  be  initiated  to  develop  a  Combat  Mission  Trainer  utilizing  a  helmet-mounted  visual  display.  Tlie  use  of  a 
hel.iet-mounted  display  should  provide  a  high  quality  visual  scene  for  fighter  aircraft  training,  which  should  cost 
significcntly  less  than  the  current  large  field-of-view  visual  displays  and  can  be  used  for  a  transportable  flight  simulator. 
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P'^ogram  Element:  #63227F 

DOD  Mission  Area:  Enviroiimental  and  Life  Sciences  (ATP),  #552 


Title:  Advanced  Simulator  Technology 
Budget  Activity:  Advanced  Technologj 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

RDT&E 

3,170 

2,200 

4,500 

Continuing 

(UJ  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Development.  #2 


Total 

Estimated 

Cost 

Not  Applicable 


F/ogram  tlement:  #63227F  Title:  Advanced  Simulator  Technolociy 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ATP).  #552  Budget  Activity:  Advanced  Technology  Developments  #2 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  program  supports  the  Air  Combat  Tactics  and  Training  thrust  of  the  Air  Force 
Human  Resources  Laboratory  (AFHRL).  TT'provides  for  the  development  and  demonstration  of  simulation  de'^ices  for  improved 
aircraft  simulators.  Project  2363  will  fund  developments  in  compjter  image  generation  technology  and  in  visual  display 
image  projection  syste^.  Substantial  improve»wents  will  be  orovidefl  in  con.puter-yenerated  scene  quality,  including 
advances  in  scene  detail,  complexity,  and  update  rste.  These  improvements  will  result  from  advances  in  edge-oriented 
computer  image  generation  technology  to  produce  a  highly  detailed  and  complex  visual  display  which  will  be  adequate  for 
^  tactical  training  requirements.  Significant  visual  display  projection  improvements,  especially  in  image  resolution  and 
brightness,  will  be  possible  with  the  development  of  improved  light-valve  projector  technology,  which  will  also  be  able  to 
display  multiple,  high-resolution  targets  across  the  entire  visual  scene.  This  capability  should  eliminate  the  predicted 
need  to  develop  complex  add-on  simulator  subsystems  that  track  head  or  eye  movement  and  display  nigh-resolution  targets  in 
the  designated,  small  field-of-view  area  where  the  pilot  is  looking.  Project  2743  will  develop  a  Combat  Mission  Trainer 
^  (CMT)  that  should  provide  effecti‘'e  transportable  air  combat  training  at  minir-um  cost.  Th^s  will  be  accomplished  through 
the  use  of  a  helmet  mounted  display  utilizing  fioer  optic  bundles  to  transmit  che  visual  scene  from  image  generators  and 
associated  light  valve  displays  to  helmet-mounted  optics.  The  entire  CMT,  consisting  of  the  visual  systerr,  cockpit,  and 
instructor/operator  station,  will  be  modular  in  const*"uction  and  transportable.  This  will  make  it  possible  to  use  aircraft 
Simula' ors  at  the  squadron  level.  A  future  project  will  develop  an  advanced  non-edge  computer  image  generation  system 
which  should  have  even  greater  scene  detail  and  image  complexity  at  a  lower  overall  system  cost.  Such  non-edge  image 
generation  technology  currently  works  for  non-real-time  applications,  but  anticipated  advances  in  integrated  circuit  and 
related  computer  hardware  will  be  required  before  it  will  be  feasible  for  large  scale  real-time  (30  or  60  hertz  update 
rates)  simulator  applications. 

^'0  RELATED  ACTIVITIES:  Related  program  elements:  61102F,  Defense  Researcn  Sciences;  6220SF,  Training  and  Simulation 
Technology,  62202F,  Aerospace  Biotechnology;  and  63751F,  Innovations  in  Education  ana  "Irainiig;  64227F,  Flight  Simulator 
Developnent;  63738A,  Non-Systems  Device  Development;  b3216A,  Synthetic  Flight  Simulators;  62/57N,  Human  Factors  and 
Simulation  Technology;  63733N,  Training  Device  Technology;  and  63720N,  Education  and  Training.  Both  at  the  working  and 
headquarters  levels,  there  is  continuing  interrace  and  close  coordination  among  the  Army,  Navy,  and  Air  Force  on  simulation 
for  training  purposes.  The  Air  Force  Human  Resources  Laboratory  as  the  Air  Force  Systems  Command  laboratory  focal  point 
for  training  simulation  technology,  closely  monitors  all  significant  research  and  development  being  conducted  by  othe.' 
Department  of  Defense,  National  Aeronautics  and  Space  Administration,  and  industrial  organizations  to  eliminate 
redundancy.  A  ma.jor  interservicp  rooperative  effort  involves  a  jointly  funded  effort  with  the  Army  Program  Manager  for 
Training  Devices  to  develop  improved  silicon  light-valve  projector  technology.  Close  coordination  within  the  Air  Force 
user  community  is  also  ensured  by  semiannual  research  and  development  coordinatirvq  meetings  between  AFHRL,  the  Aeronautical 
Systems  Division  and  the  Major  Commands  (TAG,  SAC,  MAC.  ATC).  These  meetings  were  held  in  April  and  Novembe.  1981. 

(U)  WORK  PERFORMED  BY:  The  program  is  performed  by  the  Avr  force  Huraa''  Resources  Laberatory  through  the  Operations 
Training  Division,  Williams  Air  Force  Base  AZ.  Major  contractors  are:  Hughes  Aircraft  Company,  Fullerton  CA;  General 
Electric  Company,  Daytona  Beach  FL;  Sedern,  Limei 1-Brevannes,  France. 
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Program  Element:  #6322 7F  Title:  Advanced  Simulator  Technology 

DOD  Mission  Ar-ea:  Environmental  and  Life  Sciences  (ATP),  #552  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  A  prototype  color  Holographic  lens  to  replace  the  currently  jsed  infinity 
optics  systems  (collimating  lenses)  was  demonstrated.  This  technology  provides  substantial  size  and  weight  savings  with  no 
loss  in  image  clarity.  A  wide  field-of-view  refractive  optics  system  was  also  developed  for  large-cabin  simulators.  This 
system  provides  advances  in  refractive  optics  by  reducing  image  and  color  distortion,  and  enlarging  the  viewing  volijne. 

Two  noteworthy  advances  in  image  projection  technology  were  also  developed.  A  color  liqiiid-cri'stal  light-valve  projector 
"  was  completed  and  is  serving  as  a  demonstration  of  progress  in  light-valve  projector  tecK  lology.  Two  2-inch  breadboard 
demonstration  projectors  were  completed  which  have  higher  resolution  than  the  demonstration  projector  and  offer  multiple 
very  high  resolution  moving  targets.  Each  device  illustrated  a  different  approach  to  the  light-valve  projectloji  concept 
for  providing  higher  brightness  and  higher  resolution  displays.  One  projector  was  built  around  a  solid-crystal  light-valve 
while  the  other  utilizes  liquid-crystals.  Development  of  both  light  valve  projectors  is  continuing  to  improve  brightness, 

‘  resolution  and  target  size.  The  preliminary  design  review  for  a  new  coi^puter  image  generator  was  held  ond  the  designs 

approved.  Mapping  details  of  the  Nellis  AF8  range  were  obtained  for  the  Advanced  Visual  Technology  Syst<^  (AVTo)  data  base. 

2.  (U)  FY  1982  Program:  The  electronics  design  of  an  advanced  computer  image  generator  will  conwi‘>u8.  This  device 
will  provide  adequate  visual  scenes  for  training  air-to-air  and  air-to-ground  combat  mission  tasks  in  a  flight  simulator. 

A  low  level  of  effort  will  continue  on  the  development  of  an  advanced  prototype  light  valve.  Progress  on  the  FY  1982 
program  has  been  delayed,  due  to  a  shortage  of  funding,  causing  Project  2363,  ihe  Advanced  Visual  Technology  System 
(AVTS),  to  be  stretched  with  many  FY  1982  efforts  being  delayed  until  FY  1983. 

3.  (U)  FY  1983  Planned  Program:  The  critical  design  review  of  the  computer  image  generator  (CIG)  program  will  be 
conducted.  After  the  final  designs  are  approved,  the  contractor  will  procure'  the  necessary  electronic  hardware  items  a.id 
begin  fabrication  of  sp-^cial  purpose  visual  image  processors  for  the  system.  Many  engineering  design  tasks  and  the  order 
of  long  lead  time  hardware  items  have  been  delayed  from  FY  1982.  Thus,  in  FY  1983,  the  contractor  will  require  greatly 
increased  funding  in  order  to  obtain  all  the  required  haruware  items  and  expedite  completion  of  the  design  engineering, 

>  fabrication  and  test  of  the  first  in  plant  prototype  hardware.  It  will  also  be  necessary  to  purchase  end  install  at  least 
ten  current  state-of-the-art  light  valves  for  single  and  dual  (miniraster  capable)  light  valve  displays  on  the  Advanced 
Simulator  for  Pilot  Training  (ASPT)  so  .nat  tne  image  generator  can  installed  on  the  ASPT  as  soon  as  it  is  completed  in 
FY  1984.  This  will  permit  the  rapid  demonstration  of  the  advanced  CIG  system  and  the  conduct  of  training  effectiveness 
research  studies  wliich  are  urgently  required  to  define  hard^-are  requirements  for  operational  trainers.  The  development 
effort  will  progress  on  tlie  advanced  solid  crystal  light  valve  projector  which  will  be  capable  of  higher  resolution,  high 
brightness,  u.id  multiple  moving  target  pies  ent  at  ions  (electronic  minirasters ) .  In  addition  to  the  large  simulator  system 
AVTS  development,  a  new  project  will  be  initiated  to  develop  a  Con<bat  Mission  Trainer  (CMl)  utilizing  a  helmet  mounted 
visual  display.  The  use  of  a  helmet  mounted  display  should  produce  a  high  quality  visual  scene  which  can  be  used  in  a 
transportable  Combat  Mission  Trainer.  This  helmet -mounted  display  system  shr*uld  also  have  a  lower  cost  than  the  large 
wide-angle  visual  displays  used  on  current  simulators.  During  this  year  the  CMT  computational  system  will  be  procured,  a 
gene'^ic  fighter  cockpit  constructed,  and  the  design  of  the  instructor-operator  station  completed. 
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Program  Element:  #63227F  Title:  Advanced  Simulator  Technology 

OoD  Mission  Area:  Environmental  and  Life  Sciences  (ATD)«  #552  Budget’ Act ivit^^:  Advanced  Technology  Development,  #2 

4.  (U)  FY  1984  Planned  Program:  The  development  and  manufacture  of  the  Project  2363  computer  image  generator  will  be 
completed.  The  coniputer  image  generator  will  then  be  installed  at  AFHRL/OT  and  integrated  with  the  light  valves  procured 
for  its  immediate  installation  and  simulator  utili?ation.  The  rapid  installation  uod  utilization  of  the  con^puter  image 
generator  will  enable  AFHRL  to  conduct  the  initial  training  effectiveness  studies.  The  results  of  these  research  studies 
are  urgently  required  by  the  Simulator  Sys^’em  Program  Office,  TAG  and  SAC  before  they  make  final  procurensent  decisions  on 
the  visual  system  requirements  for  th^  Tactical  (F-16,  F*-15,  A-10)  end  Sti^ategic  (B-IB)  Air  Conmands.  The  development  of  a 
prototy{:<e  ^olid  crystal  light  valve  projector  will  progress  towards  completion  in  FY  1985.  Software  development  for  the 
Combat  Mission  Trainer  (CMT)  will  be  completed.  The  projectors  for  the  helmet  mounted  display  will  be  procured  and  the 
complete  system  integrated.  The  laboratory  deronst ration  model  of  the  fiber  optic  helmet  mounted  display  will  be 
completed,  and  training  effectiveness  research  vill  be  conducted  in  order  to  define  the  training  system  requirements  for 
developing  this  laboratory  demonstration  system  into  a  transportehle  CMf.  The  engineering  design  for  the  transportable  CMT 
hardware  will  begin. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

(U)  Milestones:  Not  applicable. 

7.  (U)  Resources:  Not  apollcable. 
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Project:  #2363  Title:  Advanced  Visual  Technology  System 

Program  Element:  #63227F  Title:  Advanced  Simulator  Technology  ~ 

Don  Misbion  Area:  Enviroimental  and  Life  Sciences  (ATP),  #552  Budget  Activity:  Advanced  Technology  Development >  #2 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  for  the  development  and  installation  of  an  advanced  computer 
image  generation  system  on  the  Advanced  Simulator  for  Pilot  Training  (ASPT).  The  Advanced  Visual  Technology  System  (AVTS) 
represents  a  two-pronged  approach  to  advancing  the  state-of-the-art  in  visual  simulation  technology  and  demonstrating  the 
utility  of  this  technology  for  critical  Tactical  Air  Force  (TAF)  training  requirements.  One  development  prong  will  develop 
an  advanced  multi-channel  (10  channels)  computer  image  generation  (CIG)  system  that  will  be  capable  of  meeting  all  the  TAF 
training  requirements  for  scene  detail  and  complexity.  The  other  development  prong  will  develop  an  advanced  prototype  light 
valve  that  will  be  capable  of  meeting  all  the  TAF  training  requir^^ients  for  visual  display  resolution,  fine  detailed  target 
images  (mini, -aster  inserts),  scene  brightness  and  contrast.  The  combination  of  the  advanced  CIG  and  light  valve  displays 
will  produce  a  research  visual  simulation  system  which  is  more  than  adequate  to  demonstrate  and  define  the  TAF  simulator 
hardware  training  requirments.  These  simulator  visual  system  requirements  issues  concern  many  CIG  and  display  hardware 
parameters  such  as  edge  and  circle  feature  density  and  utilization,  surface  texturing,  point  feature  density,  ojject  spacing 
•  arid  utilization,  gr'neral  data  base  complexity  and  requirements,  maximum  range  for  cue  generation,  shadows  and  brightness 
gradient:?,  planar  ve'^sus  non-planar  terrain,  edge  smoothing,  area{s)  of  interest  implementation  (for  fine  detail),  visual 
f ield-of-view,  color,  contrast,  display  persistence,  display  resolution,  geometric  distortion,  inter-channcl  mismatch,  and 
disparities  between  visual  displays  and  other  cockpit  displays  (sensor,  radar,  etc.).  Many  of  the  CIG  and  some  of  the 
display  hardware  parameters  can  be  investigated  with  current  prototype  state-of-the-art  light  valve  displays.  The  AVTS  CIG 
will  be  implemented  as  soon  as  possible  with  interim  light  valve  displays  and  new  di'-play  optics  in  order  to  obtain  research 
answers  to  many  of  the  parametric  questions  listed  above  as  soon  as  possible.  The  advanced  prototype  light  valve  will  be 
completed  and  units  will  be  installed  on  the  ASPT  at  a  later  date. 

(U)  RELATED  ACTIVITIES:  Same  as  the  program  element. 

(Li)  WORK  PERFORMED  BY.  Same  as  the  program  element. 

(U)  PROGRAM  AC..a3MPL!SHMENTS  AND  FUTURE  PROGRAMS:  Project  2363  is  the  only  active  project  in  FY  1981  and  FY  1982. 

k 

1.  (U)  FY  1981  and  Prior  Accompl  is  timer,  ts :  This  project  was  transferred  to  a  different  laboratory  division  in  1980  and 
restructur ed  in  July  1980.  Ine  1981  and  prior  accompl ishmencs  are  listed  under  the  program  element. 

2.  (U)  FY  1982  Planned  Program:  Same  is  tlie  program  element. 

is.  (Uj  FY  1983  Planned  Program:  Covered  under  the  program  element. 

FY  1984  Planned  Program:  Covered  under  the  program  element. 
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Project:  #2363  Title:  Advanced  Visual  Technolcay  System 

Prograsa  Element:  #63227F  Title:  Advanced  Emulator  Technology 

DoD  Mission  Area:  Environmental  and  Life  Sciences  (ATP),  #552  Budget  Activity:  Advanced  Tect.nolog^^  Development,  #2 

5.  (U)  Program  to  Completion:  The  prototype  advanced  light  valve  display  will  be  coiTipleted  in  FY  1965.  When  its 
development  is  completed  and  the  accomplishment  of  the  advanced  design  specifications  have  been  demonstrated,  production 
model  light  valves  will  be  ordered  and  installed  on  the  Advanced  Simulator  for  Pilot  Training  (ASPT).  The  total  replacement 
of  the  ASPT  visual  system  displays,  including  spires,  will  occur  over  the  FY  1985  through  FY  1988  time  period. 

6.  (U)  Milestones:  applicable. 

7.  (U)  Resources: 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  completion 

Total 

Estimated 

Cost 

ROT&E 

3,163 

2,192 

8,889 

6,841 

8,000 

35,213 

8.  (U)  Comparison  with  F 

Y  1982  Descriptive  Summary: 

RDT&E 

3,170 

2,192 

4,500 

3,773 

19,443 

The  difference  between  the  current  and  FY  1982  descriptive  sumnary  is  due  to  two  major  factors.  The  first  factor  is 
Increased  costs  due  to  program  delay  and  '•tretch  resulting  from  inoufficient  funding  primarily  in  FY  1982.  The  original 
cost  estimates  were  based  upon  completion  of  both  the  computer  image  generator  and  prototype  light  valve  in  FY  1983.  Severe 
fundi. ig  shortages  in  FY  1982  will  delay  the  completion  of  the  computer  image  generator  until  late  ii  FY  1984  and  the 
prototype  light  valve  until  FY  1985.  The  second  major  factor  producing  increased  cocts  is  the  previous  lark  of  accurate 
cost  fcstimate?  for  production  copies  of  the  prototype  light  valve  projector.  The  projector  development  has  now  progressed 
to  a  point  vihere  cost  estimates  can  be  obtai.ied.  The  early  production  model  light  valves  and  associated  display  hardware 
are  estiinateJ  to  cost  $500K  eich.  Fourteen  light  valve  displays  plus  spares  are  required  for  both  cockpits  of  the  Advanced 
Simulator  fcr  Pilot  Training.  This  light  valve  cost  generated  the  $8,000:  figure  for  “Additional  tr  Completion."  Prrgrari 
stretch  ''osts  are  primarily  reflected  in  FY  1983  and  FV  1984.  General  .of lationary  increases  also  increased  the  outycar 
costs  ii  the  stretched  program. 


or 
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FY  1983  RDT&E  DESCRIPTiVE  SUMMARY 


Program  Element:  //63231F  Title:  Grew  Systems  Technology _ 

DOD  Mission  rurea:  Environmental  and  Life  Sciences  (ATP)  ^/552  Budget  Activity:  Advanced  Technology 

Development  if2 _ 

(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEiTENT 

A,C55 

3,905 

Continuing 

Not 

Applicable 

2830 

Advanced  Life  Support  Systems 

4,055 

3,905 

Continuing 

Not 

Applicable 

brief  description  of  ELEMENT  AT^D  MISSION  NEED:  Front  line  tactirai  aircraft  have  performance  envelopes,  mission 
tactics  and  laser  threat  which  can  easily  overvTheltn  the  life  support  systems  needed  to  protect  and  sustain  pilots. 

This  program  will  provide  the  technology  base  development  required  to  prove  new  concepts  for  protect! ig  aircrew 
mmieuvering  under  high  gravitational  forces  (G-forcea),  rapid  altitude  changes,  and  eye  e  posure  to  lasers. 

(Li)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Existing  aircrew  life  support  equipment  represent  old  design  concepts  gradually 
improved  by  increrae'^tal  advances  in  materials  and  electroulcc.  Integrated  design  concepts  for  maneuvering  acceleration 
protection,  altitude  protection,  and  helmet/visual  protection  are  n:jt  available.  This  progra>n  will  develop  and 
integrate  several  technology  advances  which  offer  significant  increases  in  pilot  p’otection  aid  performance.  These 
include  uniform  pressure  suit  G-protectiou  to  increase  C-oiiiet  tolerance  by  25  percent  and  maximum  G-tolerarce  time 
by  over  100  percent;  on^-board  oxygen  generation  subsystems  for  two-man  crews;  and,  development  of  laser  protective 
eye  shields  against  specific  Warsaw  Pact  threats. 

(0)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  Not  applicable.  This  is  an  Fi  1983  new  start. 


(U)  UTaEH  APPROPRIATION  FUNDS;  Not  apiilicable. 


Project:  //?.830 

Program  Element;  £6 
DOD  Mission  Area: 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Existing  fighter  aircraft  can  sustain  maneuvering  gravitionai  forces 
greater  than  7  G  with  onset  rates  greater  than  6  G  per  second,  have  altitude  capabilities  well  above  50,000  feet, 
require  excellent  cut-of-cockpit  vision  because  of  tactics,  and  require  new  aircrew  protective  concepts  against 
unconventional  weapons  threats.  Existing  life  support  equipment  represents  old  design  concepts  which  have  nuade  the 
aircrew  a  limiting  factor  in  total  system  performance,  well  below  the  performance  capability  of  present  day  tactical 
aircraft.  On-coming  improvements  in  tactical  aircraft  technology  will  further  widen  the  gap  between  aircraft  and 
pilot  capabilities.  These  improvements  include  increased  maneuvering  available  from  composite  materials  applications 
and  higher  thrust,  lower  weight  turbine  engines,  unconventional  maneuvering  regimes  being  tested,  increased  use  of 
laser  designators,  and  more  rapid  turn-around  capabilities  afforded  by  various  combat  support  and  amament  Initiatives. 
Although  life  support  technology  has  been  relatively  dormant  for  10  years,  recent  exploratory  advances  in  several 
tecluiology  areas  offer  considerable  promise  for  future  systems.  Recent  laboratory  centrifuge  experiments  have 
demonstrated  that  uniform  pressure  g-protection,  in  combination  with  the  Air  Force  High  Flow  Ready  Pressure  G-valve, 
can  increase  C-toleranco.  time  by  over  100  percent  at  high  G-onset  Tnte*^.  Combination?  of  uniform  pressure  with  uppev 
body  protection  offer  considerable  promise  to  extend  altitude  protact ion  above  the  50,000  feet  limit  for  fighter 
aircraft.  Advances  in  materials  technology  indicate  coated  polycerbonat^'S  oefer  narrow  band  absorption  of  specific 
threat  laser  wave  Irngths  without  degrading  the  remaining  spectrum  needed  for  human  vision.  These  promising 
technoiogl'^s  will  be  developed  to  the  laboratory  brassboard  stage,  end  integrated  to  provide  a  demonstration  article 
for  liuman  compatibility  testing. 

(U)  REIJ^TED  ACTIVITIES;  This  program  depends  on  technology  development  in  the  areas  of  materials  and  electronics 
conducted  by  other  laboratories.  Formal  agreements  with  those  laboratories  are  in  effect  The  transition 
organization  for  this  ;rograra  Is  the  Aeronautical  Sy.^tems  Division,  Life  Support  System  Program  Office.  This  program 
and  al '  technology  plans  have  been  formally  approved  by  the  Aeronautical  Systems  Division.  In  addition,  life  support 
Research,  Development,  Test  and  Evaluation  (RDT&E)  activities  of  the  three  military  services  are  coordinated  through 
tl-.e  Trlscrvice  RDT&E  Steering  Group  reporting  to  the  Joint  Loglj-tics  CoriBianders.  Laser  protective  technology  is 
ccardinated  additionally  through  the  Triservicc  Laser  Hardened  Materials  and  Structures  Group,  chaired  by  the  Office 
of  the  Under  Sccretar>  of  Defense  for  Research  ai.d  r-evelopment . 

(U)  WORK  PERFORMED  BY:  This  progriow  will  be  performed  by  the  Aerospace  Medical  Division  through  its  two  laboritorles, 
the  Air  Force  Aerospace  Medical  Research  Laboratory,  Wright-Pacterson  AFB  OH,  and  the  United  States  Air  Force  School 
ot  Aerospace  Medicine,  Brooks  AFB  TX.  This  program  will  be  primarily  contractual,  but  does  not  yet  have  a  contract 
history 
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Environmental  and  Life  Sciences  (ATP)  <^552 


Title:  Advanced  Life  Support  Systems 
Title:  Crew  Systems  Technology 
Budget  Activity:  Advanced  Techno] 
Development  ^2 


Project:  //2830  Title:  Advanced  Life  Support  Systems 

ProgranTElement ;  //63231F  Title;  Crew  Systems  Technology _ 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ATP)  //552  Budget  Activity:  Advanced  Technology 

Developmenf  i^2 _ 

(U)  PROGRf\M  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Not  applicable. 

2.  (U)  FY  1982  Program:  Not  applicable. 

3.  (U)  FY  1983  Planned  Program:  This  program  starts  in  FY  83,  Initiation  of  an  integrated  life  support  ensemble 

will  begin  that  is  aimed  to  provide  protection  at  a  sustained  vertical  gravitational  force  of  9G,  60,000  feet  altitude, 

and  50^C  cockpit  ambient  temperatures.  Development  will  begin  on;  an  oxygen  mask  that  will  provide  positive  pressure 
breathing  and  be  compatible  with  On-Board  Oxygen  Generation  Systems;  a  daa.1  port  regulator  for  oxygen  delivery,  and 
pressure  for  antl-G  protection  and  chest  counter  pressure;  and,  a  multicrew  oxygen  generation  system. 

4.  (U)  FY  1984  Plannad  Program;  Multiwavelength  laser  filter  material  will  be  demonstrated  for  helmet/visor 
in?-egratlon.  The  uniform  pressure  G-suit,  counterpressure  garment,  and  liquid  cooled  garment  will  be  in  the  final 
development  stages.  The  integraLion  laborator/  will  be  completed  and  initial  pltase  of  ensemble  integration  will  begin. 

3.  (U;  Program  to  C-ompletion;  This  is  a  continuing  program. 

6.  (U)  Milestones;  Not  applicable. 


7.  (U)  Resouices:  Not  applicable. 


FY  1983  ROT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  j*63245F 

DOD  Mission  Area:  Engineering  Technology  (ATP),  1^553 
(U)  RESOURCES  ( PROJECT  LISTING) ( $  in  thousands): 


Project 

FY  1981 

FY  1982 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

10,333 

11,855 

2061 

Fighter  Attack  Technology 
(AFTI/F-16) 

3,500 

6,000 

2368 

2682 

Mission  Adaptive  'Wing 
(AFTI/F-lll) 

STOL  Fi;^hter  Technology 

6,853 

5,855 

Title:  AHvanc.eC  fighter  Technology  Integration  (AFTI) 
Budget  Activity! Advanced  Technology  Development,  #2 


FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

10,967 

14.570 

Continuing 

Not  applicable 

5,657 

4,200 

5,210 

2,699 

100 

7,671 

HRIKF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  will  develop  and  demonstrate  in  flight*  separately  and 
in  combination,  advanced  aeronautical  technologier  that  can  substantially  enhance  the  combat  potential  and  improve  the 
survivability  of  our  future  rallliary  f ighter/attack  aircraft.  The  Digital  Flight  Control  System  and  Automated  Maneu¬ 
vering  Attack  System  (AMAS)  technolugies  developed  under  PE  6320‘)F,  Flight  Vehicle  Technology,  will  be  integrated  and 
flight  demonstrated  on  the  F-16  testbed  under  project  2061  of  this  PE,  Testing  several  technologies  on  the  same  test 
vehicle  reduces  costs  and  facilitates  the  integration  of  these  technologies.  Project  2368  will  develop  and  demonstrate 
In  fligiit  tlw  si!K  ath  skin  variable  camber  Mission  Adaptive  Wing  concept  on  an  F-lll  test  v'ehicle.  Project  2682  will 
3oveiop  Short  Takeoff  and  Landing  (STOL)  applicable  technologies  addressing  the  need  for  future  fighter  aircraft  to 
operate  frora  dc'aaged  runways.  The  selection  of  candidate  technologies  for  Integration  in  the  program  is  carefully 
weighed  in  each  cast^  to  provide  maximum  benefit  and  mission  relevance  for  the  testbed  demonstration  aircraft. 


BASIS  FOR  1983  RDT&E  RE(?UhbT:  A  new  project,  STOL  Fighter  Technology  (previously  Advanced  Survlvable  Fighter 
Technology),  is  planned  to  start  In  FY  1983.  This  project  will  develop  a  thrust  vectoring/thrust  reversing  two  dimen¬ 
sional  nozrle,  rough/soft  field  Undlng  gear  system  and  other  STOL  (Short  Takeoff  and  Landing)  related  technology 
options  for  future  STOL  fighter  aircraft.  Tive  program  addresses  the  serious  runway  denial  problem  facing  future 
tactical  aircraft  at  forward  bas4's.  Tlie  Mission  Adaptive  Wing  program  will  accomplish  flight  testing  of  the  manually 
controlled  wing  to  determine  optimum  wing  camber  fsettlngs  for  efficient  operation  in  a  wide  variety  of  flight  envelopes. 
Kllgut  testing  of  tive  Advanced  Fighter  Technology  Integration  F-16  equipped  with  a  Digital  Flight  Control  system  and 
forward  vanards  providing  independent  six  degree-of-f:eedo»  flight  control  will  be  completed  in  FY  1983.  Tlie  Digital 
Flight  Coatrol  system  provides  a  selection  of  task-tailored  control  laws  for  optimum  aircraft  performance  in  a  variety 
of  missions.  The  aircraft  will  then  be  modified  with  the  Automated  Maneuvering  Attack  System  (formerly  known  as  tins 
Integrated  Flight/Fire  Control  III  system)  to  demonstrate  enhanced  combat  effectiveness  and  greater  survivability. 
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Program  Element:  #632A5F 

DOD  Mission  Area:  Engineering  Technology  (ATP) ^  ^553 
(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1982 
FY  1981  Estimate 

TOTAL  FOR  PROGRAM  ELEMENT  10,400  12,100 


Title: 

Advanced  Fighter  Technology  I 

ntegratlon  (AFTT) 

Budget 

Activity: 

Advanced  Technology  Development,  #2 

FY  1983 
Estimate 

F!  1984 
Estimate 

Additional 
to  Completion 

Total 

•Estimated 

Costs 

12,900 

Continuing 

Not  applicable 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 


I 

I 


Program  Element:  I63245F  Title:  Aiivenced  Fighter  Technology  Integration  (AFTI) 

DOD  Mission  Area:  Engine*^ring  Technology  (ATP)  ,  #553  Budget  Activity:  Advanced  Technology  Development ^"^2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Exploratory  development  efforts  performed  during  past  years  have  identified  a 
number  jf  oromlsing  aeronautical  technologies  that  offer  large  improvements  in  capability  ^nd  survivability  over  current 
fighter  systems.  In  order  tc  provide  systems  developers  the  assurance  needed  to  build  trctlcal  combat  aircraft  uulng 
these  advanced  technologies,  it  is  necessary  that  they  first  be  validated  in  flight.  The  Advanced  lighter  Technology 
Integration  (AFTI)  program  will  develop  and  demonstrate  in  flight  selected  technologies  identified  in  these  exploratory 
development  efforts.  These  technologies  include  independent  six  degree  of-freedom  control  couple'  with  the  versatile 
Digital  Flight  Control  System,  an  Integrated  Fliglit/Fire  Control  system  coupled  with  a  Forward  Looking  Infrared  (FLIR) 
sensor/tracker ,  an  advanced  pllot/vehicle  interface  to  reduce  pilot  workload  and  a  sutooch  skirj  variable  camber  wing 
(Mission  Adaptive  Wing)  for  mission  versatility.  Ihrust  vectoring,  advanced  high  lift  systems,  and  other  technologies 
applicable  to  Short  Takeoff  and  Landing  concepts  will  oe  developed  anJ  validated  in  this  program. 

(U)  RELATFD  ACTIVITIES:  This  program  is  using  the  Advanced  Fighter  Tecnno.iogy  LU’’ j<rJition  (AFTI)  F-lb  test  vehicle  to 
test  the  Digital  Flight  Control  Sy''*:em  and  Automated  Maneuvering  Attn/V  System  technologies  developed  under  PE  63205F, 
Flight  Vehicle  Technology.  This  program  wil*.  air.*  flight  validate  the  integrated  fllght/propulslon  control  system  and 
pllot/vehicle  Interface  for  Short  TakeofC  and  i>i*tding  (STOL)  mode  operation  being  developed  unde**  PE  &3205F.  The  AFTI 
program  is  related  to  PE  63230F,  Advanced  T^ioiical  fighter.  The  AFTI  program  develops  and  validates  technology  Items 
on  a  demonstrator  aircraft  which  alll  then  be  available  for  xncorpor.ition  ia  the  design  of  the  Advanced  lactlcal 
Fighter.  The  AFTI  program  Isa  joint  program  with  the  National  Aeronautics  and  Space  Administration  and  is  laanaged 
under  an  approved  Memorandum  of  Under  si. -ndlng,  Tlie  Dl^iltal  Flight  Control  System  development  in  project  2061  is  jointly 
funded  by  the  Navy. 

(U)  WORK  PERFORMED  BY :  This  program  is  man«iged  by  the  Air  Force  Flight  Dynamics  Laboratory,  Wright-Patter  son  Air 
Force  Hast?,  OH.  Contractors  a.e  General  Dynamics  Corporation,  Ft.  Worth,  TX  fo-  project  2061;  and  The  Boeing  Company, 
Seattle,  ’<’A  for  project  2^»68.  Flight  testing  for  both  projects  will  be  performed  jointly  by  D.yden  Flight  Teat  Center 

and  tl»e  Air  Force  Flight  Tna-.  .enter  ai  Edwards  Air  Force  Bas?^  CA. 

( n )  P ROGRAM  ACCOMPLI ^ ‘<LNTS  AND  FUTURE  PROGRAMS; 

FY  19S1  and  Prior  Accompli  shaients:  Software  developuent  for  tl>e  Advanced  Fighter  Technology  Integration 
K-16  tobi.  vehicle  equipped  with  tl>e  Digital  Flight  Control  System,  direct  side  force  and  direct  lift  control,  and 
weapon  line  pointing  features  continued  throughout  ‘■'Y  1981.  The  flight  test  scheduled  for  late  FY  1981  and  reported 
In  ilie  hY  !98?.  RDl&K  IX.' scrlptlve  Sum&iary  was  postpo.wd  due  tc  software  Integration  problems  incurred  during  th*  verlfl- 
catlon  and  villdatlon  testing  leading  to  fltst  flight.  Verification  and  validation  has  now  reauned  and  first  flight 

has  K.en  resch*'duled  for  sid~KY  1982.  Fabrication  of  tlie  variable  camber  Mission  Adaptive  Wing  for  the  F-IP  testbed 

aircraft  cegan  on  .schedule  in  mid-lY  1981. 

“•  l^Y  1982  Planned  Program:  Complete  integration  and  begin  flight  validation  of  the  Digital  Flight  Control 

System?  and.  ItKfependent  six  degree-of-f  reedow  control  capability  on  the  F-16  te  Jt  vehicle.  The  new  project,  STOL  Fighter 
Technology  (foraerly  known  as  Advane»*d  Survivable  Fighter  Technology),  which  was  described  as  a  FY  1982  utart  in  the 
17  1982  kUTAE  Descriptive  Summary  has  been  poutponed  to  a  late  FY  1983  start.  Reduction  In  FY  1983  funds  (aleo 
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Program.  Eleuient:  #63245F 

COD  Mlislon  Area;  Engineering  Technology  (ATP) ,  #553 


Title:  Advanced  Fighter  Technology  Integratirn  (AFTI) 
Budget  Activity:  Advanced  Technology  Development^  §2 


described  under  the  Ff  1983  Plcaned  Program)  precluded  funding  STOL  Fighter  Technology  throughout  FY  1983  and  forced 
cancellation  of  th^  planned  FY  1982  start.  First  flight  of  the  Mission  Adaptive  Uing  has  been  postponed  from  late 
FY  1982  to  early  FY  1983  due  to  (1)  an  under  estimate  of  the  tiirje  required  for  safety  of  fMfht  reviews  prior  to  first 
flight  and  (2)  earlier  incorporation  of  the  Automatic  Flight  Control  System  hardware  for  the  second  phase  of  flight 
te.  sting  c 

3.  (U)  FY  1983  Planned  Program:  The  STOL  Fighter  Tachnology  program  (previr  isly  Advanced  Survivable  Fighter 

Technology)  will  begin  in  late  FY  1983.  This  program  will  Integrate  a  two  dinsensional  thrust  vectoring/reversing 
nozzle,  an  advanced  high  lift  system,  and  rough/ soft  field  landing  gear  on  a  selected  testbed  aircraft.  The  program 
is  intended  to  address  the  runway  denial  threat  posed  by  enemy  attack  of  our  forward  located  air  bases.  A  50  perent 
reduction  In  takeoff  distance  and  80  percent  reduction  in  landing  distance  will  be  demonstrated  with  no  decrease  in 
range  or  fayload  over  current  fighter  aircraft.  The  Mission  Adaptive  Wing  will  begin  flight  validation  on  the  F-lil 
testbed  in  early  FY  198'^.  The  Mission  Adaptive  Wing  flight  test  program  will  be  accomplished  In  two  phases.  Phase  I 
will  require  In-f light  maiual  setting  of  tlie  wing  camber  which  will  determine  optimum  caml>er  settings  for  a  wide  range 
of  flight  conditions.  Phase  TT  will  add  an  Automated  Flight  Control  System  to  allow  automatic  and  instantaneous  control 
of  wing  camber  for  gust  alleviation  and  maneuver  load  control.  Maneuver  load  control  provides  increased  maneuverability 
by  shifting  wing  bending  moments  Inboard.  Phase  XI  flight  testing  is  scheduled  to  begin  in  late  FY  1983.  I'he  Automated 
Maneuvering  Attac'c  System  (AHAS)  flight  demonstration  on  the  F-16  test  vehicle  will  begin  in  late  FY  1983.  AMAS  was 
designated  the  Integrated  Flight/  Fire  Control  III  lystera  In  the  FY  1982  RDTAE  Descriptive  Summary.  AMAS  f<^dds  an 

Integrated  Fliglit/Fire  Control  eystem,  a  Forward  Looking  Infrared  (PLIR)  senoor/tracker  conformally  mounted  lu  the 

right  wing  strake,  a  helnu't  mounted  sight,  and  a  Standard  Avionics  Integrated  Fuze  (SAIF)  system  to  the  F-16  vehicle 
which  Is  already  modified  with  a  Digital  Flight  Control  System  providing  Independent  six  degree~of-fieedo«  control 
capability.  Integration  of  the  AMAS  technologies  on  the  F-16  vehicle  provides  a  critical  demonstration  of  technologies 
leading  to  single  seat,  night,  under  weather,  automated  Moeuverlrg  attack.  The  SAIF  development  provides  the  capa¬ 
bility  for  in-f light  selection  of  the  optimum  dlspersni  pattern  for  wide  ar ‘a  munitions.  Fllglit  validation  of  the 

Digital  Flight  (k)ntrol  System  on  the  v^ehlcle  will  ce  .plete  In  mid- lY  l9S3.  The  reduction  In  FY  1983  funds  from 

the  iY  1982  Descriptive  Summary  estimate  resulted  In  delaying  Initiation  of  ihe  STOL  Fighter  Teohnol-'gy  program  froa 
late  lY  19H2  to  late  Ft  1983. 

4.  C'J)  1-Y  1984  Planned  Program;  Continue  tlw?  Automated  Maneuvering  Attack  Syst.'m  flight  te^t  on  r-J6  vehicle 
throughout  lY  1,984  with  completion  in  early  FY  1985,  Continue  the  STOL  Fighte  r  Technology  design  and  analysl*.  through¬ 
out  l-Y  1984.  Complete  the  flight  validation  of  Mlssloii  Adaptive  Wing  equ.ipped  with  tlie  Automatic  Flight  Control 
System  In  late  FY  1984. 

j.  (U)  Prt)grjm  .o  Cotspletlon;  This  It:  u  continuing  technology  base  progr^st. 

6,  U)  Hi  le stones:  Not  applicable. 
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Project:  #206i  Title:  Fighter  Attack  Technology  (AFTI/F-16) 

Program  Element:  #63245F  Title:  Advanced  Fighter  Technology  Integration  (AFTI) 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  project  develops  and  demonstrates  in  flight  new  aeronautical  technolo¬ 
gies  offering  improvements  in  combat  effectiveness  and  survivability  over  current  fighter  aircraft.  The  program  demon¬ 
strates  these  technologies,  both  separately  and  n  combination,  on  the  Advanced  Fighter  Technology  Integration  F-16 
test  vehicle.  Technologies  to  be  demonstrated  include  direct  side  force  control,  direct  lift  control  and  weapon  line 
pointing  using  a  Digital  Flight  Control  System  integrated  with  a  forwarc  canard.  This  system  gives  the  aircraft  inde¬ 
pendent  six  degree-of-frecdom  control  capability  for  increased  maneuvei ability.  The  Digital  Flight  Control  System  also 
^  allows  selection  of  task-tailored  flight  control  laws  providing  optimized  aircraft  performance  for  air-to-air  combs;, 
bombing,  and  evasive  maneuver.  Other  technologies  to  be  integrated  and  flight  tested  on  the  same  aircraft  include 
advanced  pilot  disp.ays  and  the  Automated  Maneuvering  Attack  System  (AMAS)  linking  the  fire  control  system  to  the 
flight  control  system  ot  ti^.  aircraft.  AMAS  vd.ll  enable  the  aircraft  to  strike  a  target  without  direct  overflight  and 
will  Increase  the  firing  opportunity  envelope  in  air-to-air  combat.  A!1AS  will  show  a  multiple  Improvement  in  surviv- 
i  ability  against  all  threats  while  maintaining  conventional  delivery  accuracies. 

(U)  RELATED  ACTIVITIES;  Project  2061  flight  tests  technologies  devtloped  under  PE  63205F,  Flight  Vehicle  Technology, 
project  2606,  Control  of  Flight.  Project  2061  is  a  Joint  project  with  both  the  National  Aeronautics  and  Space  Admlnis* 
tratiun  and  with  the  Navy.  The  integration  of  the  Standard  Avionics  Integrated  Fuze  (SAIF)  is  a  joint  effort  with  the 
Air  Force  Armament  Laboratory,  EgUn  Air  Force  Base,  FL  under  PE  63601F,  Conventional  Weapons. 

(U)  WORK  PERFORMED  BY:  This  program  is  managed  by  the  Air  Force  Flight  Dynamics  Laboratory,  Wrlght-Patter son  Air  Force 
Base,  OH.  The  prime  contractor  for  project  2061  is  General  Dynamics  Corporation,  Ft,  Worth,  TX.  Flight  testing  will 
be  performed  at  Dryden  Flight  Test  Center  as  pert  of  a  joint  flight  test  organization  with  the  Air  Force  Flight  Test 
Center,  Edwards  Air  Force  Base,  CA  under  an  approved  Statement  of  Capability. 

(U)  PROGRAM  ACCOMPLIShH'.NTS  AND  FUTURE  PROGRAMS: 


1.  (U)  1981  and  Prior  Accomplishments:  Fabrication  and  modification  of  the  F-16  test  vehicle  equipped  with 

Digital  Flight  Control  System  and  advanced  pllot/vehlcle  control  and  display  functions  were  completed  in  FY  1981. 

First  flight,  scheduled  in  mld-FY  1982  awaits  only  the  integration  of  the  software  that  controls  the  Digital  Flight 
Control  System.  The  Automated  Maneuvering  Attack  System  (previously  the  Integrated  Flight/Fire  Control  III  system) 
continued  in  the  t’.jslgn  and  analysis  phase  through  7Y  1981. 

2.  (U)  FY  19S2  Program:  Begin  the  flight  validation  of  the  Digital  Flight  Control  System  on  the  F-16  test  vehicle. 
Begin  software  development  and  fabrication  cf  the  Automated  Maneuvering  Attack  System  (AMAS).  The  Preliminary  Design 
Review  for  the  AMAS  system  was  held  in  Dcic  81. 

3.  (U)  l*Y  1983  Plap.ited  Program;  Begin  flight  validation  of  the  AMAS  technologies  on  the  F-16  test  vehicle  in  late 
Vi  1983.  Complete  flight  validation  of  thf.  Digital  Flight  Control  System  on  the  F-16  vehicle  In  mid-FY  1983.  The 
increase  in  FY  1933  funds  for  the  project  as  compared  to  the  estimate  In  the  FY  1982  RDT&E  Descriptive  Summary  reflects 
a  more  complex  software  integration  task  than  originally  planned  for  the  Digital  Flight  Control  Systen  and  a  resulting 
six  month  delay  ir.  first  flight. 
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Project:  #2051 

Prograw  ?,lerosnt:  #63245F 

POD  Mission  Area:  Engineering  Technology  (ATP) ,  #553 


Title:  Fighter  Attack  Technology  (AFTI/F-16) 

Title:  Advanced  Fighter  Technology  Integration  (AFTI) 
Budget  Activity:  Advanced  Technology  Development »  #2 


A.  (U) 
tlon  at  the 


FY  1984  Planned  Program:  Continue  fllgnt  validation  of  the  Automated  Maneuvering  Attack  System  and  evalua- 
Neilis  test  range  throughout  FY  1984. 


5.  (U)  Program  to  Completion:  This  is  a  continuing  technology  base  program. 

6.  (U)  Milestones:  Not  applicable. 


7.  (U)  Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Ectlmated 

Costs 

RDT&E  Funds 

3,500 

6,000 

5,657 

4,200 

Continuing 

Not  applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 


RDT&E  Funds 


3,500  6,000  4,700 


Continuing 


Not  applicable 


Increase  in  FY  1983  funds  due  to  six  month  delay  in  first  flight  of  the  F-16  test  vehicle  because  of  software  integra¬ 
tion  problems. 
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Project:  #25^8  Title:  Mission  Adaptive  Wing  (AFTI/F-111) 

Program  Elen^nt:  I632A5F  Title:  Advanced  Fighter  Technology  Integration  (AFTI) 

DOD  Mission  Are&:  Engineering  Technology  (ATP) ,  1553  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  will  develop  a  snuioth  skin  variable  camber  wing  system  and  flight 
test  the  system  on  an  F-111  test  aircraft.  The  wing  box  on  the  transonic  aircraft  technology  F-ill  te'^t  vehicle  will  be 
fitted  with  the  variable  camber  leading  and  trailing  edge  wing  system.  The  wing  camber  may  be  tailored  In  flight  to 
achieve  peak  aerodynamic  efficiency  for  a  vrrlety  of  missions.  The  devalopment  will  Increase  aircraft  range  and  maneu¬ 
verability  and  Is  applicable  to  fighters,  fighter  bombers,  strategic  bombers  and  possibly  airlift  aircraft.  Initial 
flight  testing  will  evaluate  characteristics  of  a  manual  variable  camber  control  system.  An  automatic  flight  control 
system  to  vary  camber  as  a  function  of  flight  condition  Is  being  developed  and  will  be  evaluated  after  the  manual  system 
trials. 

(U)  REl^ATED  ACTIVITIES:  Project  2568  Is  a  joint  program  with  the  National  Aeronautics  and  Space  Administration  and  Is 
manage j  by  a  signed  Memorandum  of  Understanding. 

(U)  WORK  PERFORMED  BY:  This  program  Is  managed  by  the  Air  Force  Flight  Dynamics  Laboratory,  Wright-Pat ter  son  Air  Force 
Base,  OH.  The  contractor  Is  the  Boeing  Company,  Seattle,  UA,  Flight  testing  will  be  performed  jointly  by  Dryden  Flight 
lest  Center  and  Air  Force  Flight  Test  Center  at  Edwards  Air  Force  Base,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Fabrication  of  the  variable  camber  Mission  Adaptive  Wing  began  In  mld-FY 
1981,  Tlie  supercritical  wing  box  of  the  transonic  aircraft  technology  F-111  No,  *3  will  be  modified  and  the  variable 
cambt.‘r  leading  and  trailing  wing  edges  will  be  Installed.  Preliminary  design  review  of  the  Automatic  Flight  Control 
System  was  held  in  nld-FY  1981.  Wind  tunnel  tests  on  the  wing  were  completed  in  early  FY  1981,  Detail  design  of  the 
manually  controlled  wing  has  been  completed. 

2.  (U)  FY  1^82  Program:  Design  of  the  Automatic  Flight  Control  System  for  the  Mission  Adaptive  wing  will  continue 
through  FY  1982.  Fabrication  of  the  manually  controlled  wing  will  be  complete  in  FY  1982  leading  to  first  flight  in 
Dec  82.  This  flight  test  has  been  delayed  three  rao.iths  from  the  date  presented  in  the  FY  1982  RDT&E  Descriptive  Summary 
due  to  (1)  an  under  estimate  of  the  time  required  for  safety  of  flight  teviews  prior  to  first  flight  and  (2)  earlier 

i ncorpora*^ ion  of  the  Automatic  Flight  Control  System  hardware  for  the  second  phase  of  flight  testing. 

3.  (U)  FY  1983  Planned  Program:  Flight  validation  of  tl»e  manually  controlled  Mission  Adaptive  Wing  begins  in  early 
FY  1983  and  ends  in  late  FY  1983. 

I*.  (U)  I’Y  1984  Plarned  Fiogram:  Flight  validation  of  the  automatically  controlled  Mission  Adaptive  Wing  begins  in 

early  1*7  19 8^ and  continues  throughout  the  year.  The  flight  test  of  the  automatically  controlled  systeu  will  demon¬ 
strate  the  full  potential  of  tlu*  Klsslcn  .\daptlve  Wing  for  providing  Increased  range/fuel  economy,  an  expanded  flight 
envelope,  enhanced  maneuverability  (tighter  turns  and  direct  lift  capability),  and  gust  alleviation. 
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Project:  #2568 

Program  Eleaent:  #632A5F 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553 


T1 1 le :  Mission  Adaptive  Wing  (AFTI/F~111) 

T1 t le :  Advanced  Fighter  Technology  Integration  (AFTI ) 
Budget  Activity:  Advanced  Technology  Development  »"~T2 


5.  (U)  Program  to  Completion:  This  is  a  continuing  technology  base  program. 

6.  (U)  Milestones:  Not  applicable. 


Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  198'» 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E  Funds 

6,853 

5,855 

5,210 

2,699 

Continuing 

Not  applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary; 


6,000 


5,300 


RDT&E  Funds 


6,900 


Continuing 


Not  applicable 


FY  1983  R0T5E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63250F  Title:  Lincoln  Laboratory 

DOD  Mission  Arell  fTectronic  A  PhysiCs^l  Sciences  (ATP),  #SS1  Budget  Activity^  ^vanceJ  Technology  Development,  #2 

(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

22,452 

22,117 

23,079 

25,898 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Lincoln  Laboratory  Program  is  a  high  technology  rerearch  and 
k  development  effort  conducted  through  the  provisions  of  a  cost  «^eimbur semen t  contract  with  Massachusetts  Institute  of 
Technology.  Lincoln  Laboratory  is  operated  ai  a  Federal  Contract  Research  Center  with  manpower  control  administered  by 
the  Department  of  Defense.  The  fundamental  objective  is  to  maintain  a  stable  technology  base  in  advanced  electronics 
from  which  military  systems  may  be  developed.  Utilizing  this  advanced  electronics  base,  Lincoln  actively  engages  in 
advanced  research,  primarily  in  the  area  of  satellite  communications,  tactical  technology,  space  surveillance,  and  radar 
techniques.  Lincoln  also  provides  technical  advice  and  consultation  to  the  military  services  and  defense  agencies. 


(U)  BASIS  FOR  1983  RDTAE  REQUEST:  This  request  will  provide  funds  for  a  highly  professional  staff  required  to  develop 
and  mTTntain  an  advanced  electronics  technology  base  and  conduct  advanced  research  essential  to  national  defense.  Satel¬ 
lite  communications  technology  development  is  planned  and  is  directed  toward  support  of  future  strategic  and  tactical 
satellite  communications  systems.  Space  object  surveillance  and  identification  technology  development  and  system  support 
efforts  are  planned  to  be  continued.  Research  in  radar  techniques  and  development  of  radar  system  trade-offs  is  also 
planned,  ‘judget  estimates  are  based  on  manpower  and  material  costs  for  similar,  completed  projects. 


‘  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1931  FY  1982 
Estimate 


RDTiE  21,500  22,600 

Procurement  Not  Applicable 


Total 

FY  1903 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

24.100 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  K'ot  Applicable 
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Program  Element:  #y250F  Title:  Lincoln  Laboratory 
DOD  Mission  Area:  Electronic  A  Physical  Sciences  (ATP),  #551  Budget~lct1v1ty :  Advanced  Technology  Developinent,  #2 

{U)  DETAILED  BACKGROUND  DESCRIPTION:  Lincoln  Laboratory  was  established  In  1951  by  the  Air  Force  with  participation 
by  other  agencies  of  the  Department  of  Defense.  The  primary  mission  Is  to  conduct  research  and  development  pertinent  to 
national  defense,  with  particular  emphasis  on  advanced  electronics.  The  Lincoln  program  extends  from  fundameital  inves¬ 
tigations  In  science  through  the  development  of  electronic  devices  and  components  to  the  design,  development,  and  field 
demonstration  of  conceptual  models  containing  the  new  technology.  Lincoln  actively  engages  In  advanced  research,  primar¬ 
ily  In  the  areas  of  satellite  communications,  tactical  technology,  space  object  surveillance  and  identification,  and 
radar  techniques.  Lincoln  a^so  provides  technical  advice  and  consultation  to  the  military  services  and  defense  agencies. 

In  order  to  provide  policy  and  program  guidance  to  the  management  of  Lincoln  Laboratory,  a  Joint  Advisory  CoRniIttee  has 
been  established.  The  Commander,  Air  Force  Systems  Command,  Is  the  Chaltmian;  the  Director,  Defense  Advanced  Research 
Projects  Agency,  a  senior  officer  from  the  Army  and  a  senior  officer  from  tne  Navy  are  members.  The  Committee  Is  sup¬ 
ported  by  an  Executi  'e  Group  chaired  by  the  Director  of  Sciences  and  Technology,  Air  Force  Systems  Command,  with  members 
from  the  Army,  Navy,  Defense  Advanced  Research  Projects  Agency  and  Defense  Communications  Agency. 

(U)  RELATED  ACTIVITIES:  Additional  efforts  are  planned  to  be  funded  by  the  following  respective  program  elements. 
Re-Entry  Systems,  633nF ;  Military  Satellite  Communications,  33601F  and  63431F;  Ground  Electro-Optical  Deep  Space 
Surveillance,  63428F  and  I2424F;  Space  Object  Identification,  31310F,  31022F,  and  31015F;  Strike  and  Weapons  Guidance, 
62702F  and  63601F;  C^  Countermeasures,  62702F  and  63601F;  IFF,  63742F;  Airborne  Countermeasures,  64738F;  Speech 
Technology,  3340ir,  27417F,  and  2801CF;  Multi  dimensional  Signal  Processing,  62702F. 

(U)  WORK  PERFORMED  BY :  Lincoln  Laboratory,  Lexington,  MA,  Is  operated  as  a  special  laboratory  of  the  Massachusetts 
Institute  of  T^noTogy  under  contract  with  the  Air  Force  and  Is  designated  a  Federal  Contract  Research  Center.  General 
policy  2nd  program  guidance  Is  provided  by  the  Joint  Advisory  Committee  In  accordance  with  the  provisions  of  the 
Departmen  of  Defense  Plan  for  Administration  of  Lincoln  Laboratory,  dated  27  May  1975. 

(U)  PROGRAM  ACCWPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Lincoln  Laboratory's  significant  accomplishments  include:  dosign  ot  the 
Semi-Automatic  Ground  Environment  (SAGE)  System;  development  of  the  Distant  Early  Warning  (DEW)  Line  and  BaMIstIc 
Missile  tarly  Warning  System  (PMEWS)  radar  technology;  design  of  foliage  penetration  Moving  Target  Indicator  radars; 
development  and  testing  of  penetration  aids  for  ballistic  missile  re-entry  systems;  development  and  fabrication  ot 
Lincoln  Experimental  Temlnals  (LET-1  through  LET  4)  and  a  series  of  Lincoln  Experimental  Satellites  (LES-l  throucl, 
LFS-9).  Including  the  successful  launch  of  LES-3  and  LES-9  which  demonstrated  advanced  military  courrunlcatlons  technology 
and  system  capabilities;  th^  continued  development  of  solid  state  technology  and  data  systems  which  have  supported  the 
other  major  programs  conducted  by  Lincoln  Laboratory;  a  study  of  the  use  of  a  Microwave  Landing  Guidance  System  for  air 
traffic  control;  and  the  development  and  deroonst»^at1on  of  a  Lincoln  Training  System  designed  tc  facilitate  se^f- 
instructlon  of  technical  subjects  with  a  potential  reduction  In  the  cost  of  technical  training.  ^ 
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Program  Element:  #6325QF  Title:  l.incoln  Laboratory 

DOD  Mission  Areal  Electronic  &  Physical  Sciences  (ATP),  #551  Budget  Activity:  AHvanced  Technology  Development,  #2 

2.  (U)  FY  1982  Program:  Lincoln  Is  continuing  efforts  In  the  auvanced  electronics  research  area  on  electro-optical 

devices  such  as  tunable  Infrared  lasers,  Infrared  Imaging  devices  >nd  high  speed  photodiode  detectors  and  Integrated 
optical  circuits.  A  submicrometer  technology  effort  Is  devoted  to  exploring  x-ray  lithography  techniques  for  fabri¬ 
cating  advanced  solid  state  devices  having  dimensions  well  below  1  micron.  Research  Is  also  continuing  on  microwave 
devices  Involvlni,  both  semi-conductor  and  surface  acoustic  wave  devices,  microelectronics  and  digital  Integrated  circuits 
for  use  In  such  arf'as  as  radar  signal  analysis,  speech  processing  and  satellite  cc^unlcatlons  systems.  The  satellite 
commun’caticn  program  Is  developing  the  technology  to  permit  more  effective  military  communications  systems.  The 
current  efforts  are  directed  toward  a  survivable  communications  technology  and  on  the  conceptual  design  of  a  general 
purpose  military  satellite  system.  The  guidance  and  cont»‘ol  of  air- to- surface  weapons  sgalnst  mobile  targets  In  a 
high-threat  environment  Is  being  Investigated.  Support  to  the  Ground  Electro-Optical  Deep  S;^>ace  Surveillance  Program 
and  development  of  advanced  electro-optical  camera  and  star/satellltc  processors  will  continue. 

3.  (U)  FY  1983  Planned  Program:  The  Laboratory's  advanced  electronics  effort  will  continue  to  provide  a  technology 

base  that  supports  mission  programs  ami  Includes  advanced  development  In  digital  Integrated  circuits  and  solid  state 
areas  such  as  electro-optical  semiconductor  devices,  quantum  electronics,  surface  acoustic  wave  devices,  microwave  semi¬ 
conductor  devices  and  microelectronics,  ine  x-ray  lithography  techniques  for  fabricating  advanced  electronic  devices 
will  be  continued,  as  wll^  Infrared  laser  and  Infrared  detector  Investigations.  Technology  development  will  be  continued 
In  support  or  future  satellite  communications  syUems. 

4.  (II)  FY  1984  Planried  Program:  The  advanc::J  electronics  technology  base  efforts  in  solid  state  electronics  and  digital 

electronics  will  continue.  Satellite  communications  technology  will  cortl'iue  In  support  of  strategic  and  general  purpose 

satellite  coinmunlcatlons  systems.  The  tactical  technology  program  will  be  continued.  Advanced  radar  techniques  and 
technology  transfer  to  developing  programs  Is  also  planned. 

5.  (u)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Kot  Applicable. 

7.  (U)  Resources:  Not  Applicable. 

8.  (U)  Comparison  with  FY  le82  Descriptive  Summary:  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUW-ARY 

Program  Element;:  #63253F  Title:  Advance  Syetero  Integration  Demonstrations  (PAVE  PILIAR) 

DoD  Mission  Area:  Electronics  and  Physical  Sciences,  #55)  Budget  Activity:  Advanced  Technology  Development.  #2 

(U)  RESOURCES  (PROJECT  UST1NG)(?  In  thousands) 


Project 

Number 

FY  1981 

Title  Actual 

FY  19t;2 
Estimate 

FY  1983 
Estimate 

FY  1584 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

6,774 

16,421 

34,566 

Continuing 

Not  Applicable 

2734 

Advanced  System  Avionics  (ASA) 

5,080 

10,288 

16,918 

Continuing 

Not  Applicable 

2735 

Intfciitated  Flight  Demonstrator  (IFD)  - 

94 

1,484 

4,3  ::b 

Continuing 

Not  Applicable 

2538 

Integrated  Communlcatlc ^-Navigation-  587* 

1,600 

4,645 

12,810 

43,600 

63,248 

Identification  Avionics  (ICNIA) 

*Pro)ecc  2538  was  t^anat.^rred  from  Program  Element  63'27F,  effective  In  FY  1982. 

(U)  bRlEF  DESCRIPTION  OF  ELEMENT  ANU  MISSION  NEED:  Current  avionics  systems  ar?  major  contributors  to  Inadequate  weapon 
system  reliability  and  represent  a  substantial  and  Increasing  fraction  of  aircraft  acquisition  and  support  costs.  The 
PAVE  PIhLAR  program  will  exploit  &  number  of  recent  Innovations  In  systems  architecture,  se.alconductor  technology,  com- 
puttr  standardization,  and  computer  software  to  Integrate  and  automate  avionics  functions  for  advanced  aircraft.  Objec¬ 
tives  Include  operational  performance  improvsments ,  very  high  mission  reliability,  fault  tolerance,  auhstantlal  reductions 
in  both  acquisition  and  support  costs  and  reduction  of  crew  workload  In  dense  threat  environments. 

(U:  BASIS  FOR  FY  1983  RDT&E  RE(jUEST;  Provides  funds  to: 

(U)  Initiate  dual  development  contracts  tor  btassboard  Integrated  airborne  radio  subsystemK  based  on  system  definition 
work  completed  in  FY  1:982. 

(U)  Define  compatible  cxienafons  to  the  current  baseline  avionics  architecture  to  allow  incorporation  of  advanced  con¬ 
cepts  Involving  programmable  color  displays,  high  s^sed  fiber  optic  mul..lplex  busses,  fault  tolerant  computer  archlt'^c- 
tures,  and  software  written  in  Ada,  the  DoD  standard  high  order  computer  programming  language. 

(U)  Contlraie  design  and  IntegratU'  •tudles  of  testbed  aircraft  eultable  for  low  coat  flight  testing  of  Integrated 
avionics  systems.  Coat  estimates  are  based  cn  historical  data  from  otlvcr  advanced  development  programs. 
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***^^**1^^^  Title:  Advanced  System  Integration  Deaorst  rat  Ions  (PAVE  PILLAR) 

Don  Mission  Area:  Ejectronics  and  Physical  Sciences,  #551  Budget  Activity:  Advanced  fechnology  - 


(U)  COMPARISON  VITH  FY 

1982  DESCRIPTIVE  SUMMARY: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estlscated 

Costs 

RDT&E 

600 

6,900 

25,900 

Continuing 

Not  Applicable 

(U)  OTHER  APIROFRIATION 

FUNDS:  Not  Applicable. 

(U)  DI^A^L^D  BACKGKOIJND  and  DESCRIPTION:  The  Air  Force  is  conducting  a  concerted  engineering  and  management  effort  to 
contain  the  rising  cost,  complexity,  and  proliferation  of  ^-ilrborne  electronic  equipment  (avionics)  through  a  comprehen¬ 
sive  program  of  avionics  planning,  standardization,  and  control.  Toward  this  end,  AFR  800-28  which  outlines  new  policies 
on  acquisition  and  support,  was  published  in  September  19/C.  A  Deputy  for  Avionics  Control  has  been  ei.tabilshed  to  carry 
out  avionics  policy  as  stated  in  AFR  800-28.  The  thrust  of  this  effort  is  directed  toward  application  of  a  family  of 
standard  architectures  to  avionics  systems  in  order  to  enhance  recponsivenesc  to  new  threats  and  thereby  Improve  capa¬ 
bility  and  survivability.  The  standard  architectures  will  be  based  upon  the  concept  of  common,  shared  resources  which 
are  transferable  across  aircraft  types  and  missions.  An  early  attempt  at  such  an  architjcture  was  the  concept  success¬ 
fully  demonstrated  under  Program  Element  6?243F.  Digital  Avionics  Information  System.  The  Digital  Avionics  Information 
System  utilized  a  core*  avionics  approach  in  which  all  on-board  avionics  shared  common  processing  resources,  a  common 
multiplex  data  bus.  a  common  set  of  controls  and  displays,  and.  in  some  cases,  common  software  programs.  The  rystem  was 
designed  In  such  a  way  that  modules  related  to  a  given  avionic  function  can  be  removed  updated  and  replaced  without 
altering  the  function  of  other  on-board  subsystems.  I'nder  such  a  concept,  retrofit  beror^s  much  less  difficult  and 
substantially  less  expensive  since  the  manhours  required  to  Install  a  retrofit  systeiK  can  be  reduced  by  as  mr.ch  aa  90 
percent.  Evolving  from  the  Digital  Avionics  Information  System  program  were:  MIL-STD-USOA.  the  Air  Force  Standard 
i6-hlt  Computer  Instruction  Set  Architecture;  MIL-STD -1 5898.  the  Air  Force  Standard  Higher  Order  Ungoage  fJ73):  ^nd 
Mi.-STJ-lu53b.  Che  Department  ot  Defense  Multiplex  Data  Bus  Standard.  These  three  standards  form  the  architectural 
basis  for  .ill  avionics  development  and  retrofit  programs.  Storting  In  FY  1982  the  PAVE  PILLAR  Program,  will  address 
tuiure  functional  Integration  employing  a  maximum  of  commonality  and  standardization.  The  avionics  cmmunlty  has  accepted 
the  fact  that  the  only  cost  effective  approach  to  our  prusent-day  problems  of  proliferation,  nonslanderdlzatlon  and 
unacceptable  mission  reliability  of  avionics  systems  Is  Increased  functional  integration.  All  electronic  subsystemc 
or  board  the  aircraft  must  be  effect.vely  tied  together  to  operate  as  a  system.  The  PAVE  PILLAR  Program  contains  three 
projects;  U  Advanced  System  Avionics  (ASA),  2.  Integrated  Communications.  Navigation,  Identification  Avionics  (ICNIA), 
auu  3.  Integrated  Flight  Demonstrator  (IFD).  Tlie  ASA  project  will  define  an  avionics  system  architecture  which  Is  sult- 
ihlc  tor  the  next  generation  aircraft  yet  possesses  backward  coapat Ihl 1 1 ty  features  necessary  to  assure  that  advanced 
technology  avionics  subsystems  (l.e.,  those  designed  for  a  next  generation  aircraft)  can  be  used  to  upgrade  existing 

N  retrofits.  Ar^  part  of  this  project  the  existing  .Wlonlca  Simulation  and  Integration  laboratory 

(A/SAIL)  will  be  bubstantlally  upgraded  with  new  computers  aud  si aulat^or/suppoct  hardware  and  software.  This  orojcct 
wl  1  also  provide  an  early  opportunity  to  apply  ihe  Ada  high  order  cosjxiter  progr^.^ing  la,.ga.ige  to  avionics  applications 
prior  to  It#  use  on  engineering  development  programs  aa  a  risk  reduction  effort  (l.e.,  learning  what  uot  to  do).  In 
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Program  Element:  #63253F  Title;  Advanced  System  Integration  Demonstrations  (PAVE  PlLLAk) 

DoD  Mission  Area;  Electronics  and  Physical  Sciences,  #551  Budget  Activity:  Advanced  Technology  Development,  #2 

order  to  stay  closely  coupled  to  the  operational  needs  of  the  Air  Force,  the  ASA  project  will  investigate  application  of 
the  Very  High  Speed  Integrated  Circuit  (VHSIC)  technology  to  avionics  incorporating  the  high  reliability  and  graceful 
degradation  characteristic?  necessary  for  routine  operations  at  night  and  in  weather.  The  ICNIA  project  will  explore 
two  technological  approaches  to  providing  a  flexible  integrated  cirborne  radio  terminal.  This  compact  multi fund  ton 
communication,  navigation,  identification  system  is  designed  to  provide  the  interface  between  radio  frequency  signals 
in  the  atmosphere  and  the  Internal  information  needs  of  the  avionics  system.  It  wi!l  have  the  potential  for  waveform 
flexibility  and  rapid  low  coat  modification  to  meet  a  changing  threat.  The  IFD  project  will  provide  an  airborne  testbed 
for  developmental  avionics  systems.  The  test  aircraft  will  be  equipped  with  the  baseline  core  avionics  systems  found  In 
the  current  aircraft  and  instrumentation  adequate  to  support  dati  collection  on  new  (breadboard  or  brassboard)  avionics 
subsystems.  The  architecture  will  be  that  developed  by  the  Advanced  System  Avionics  project.  The  combination  of  an 
advanced  ground  based  simulation/integration  laboratory  and  a  compatible  testbed  aircraft;  will  provide  for  avionics  the 
same  opportunity  to  learn  from  low  cost  testing  that  wind  tunnels  provide  for  the  engine  and  airframe  communities. 
AddltlOkial  projects  involving  cockpit  design,  electronic  warfare,  flight  control,  stores  management  and  propulsion  syotems 
will  be  added  in  the  future. 

(U)  RELATED  ACTIVITIES:  Exploratory  and  advanced  development  projects  in  various  functional  area  F^ograa  Elements  (for 
example:  PE62204F,  Aerospace  Avionics;  PE63203F,  Advanced  Avionics  for  Aircraft;  PE63245F,  Advanced  Fighter  Technology 
Integration;  PP63205F,  Flight  Vehicle  Technology;  PE63718F,  Electronic  Warfare  Technology;  PE63601F,  Conventional  Weapons; 
PE63103F,  Advanced  Airborne  Radar  Development;  and  PE63202F,  Advanced  Propulsion  System  Integration)  will  be  using  the 
architecture  dcvel-ped  under  this  Program  Element  as  a  baseline  for  future  subsystem  developments.  The  Integrated  Flight 
Denonatrator  project  will  provide  the  flight  vehicle  for  many  of  the  projects  In  PS62204F,  Aerospace  Avionics,  and  63203F, 
Advanced  Avlc  'cs  for  Aircraft.  PE63226F,  DoD  Common  Programming  Language  (Ada)  Advanced  Development,  will  develop 
multiservice  Ada  support  software,  PE63728F,  Advanced  Computer  Technology,  will  develop  Air  Force  unique  Ada  support 
software,  and  this  Program  Element  will  use  the  software  products  developed  under  these  other  program  and  apply  them  to 
avionics  related  sofwWare  deve lopment.8 .  Technology  developed  under  PE63452F,  Very  High  Speed  Integrated  Circuits,  will 
be  applied  to  ue‘'t  needs  for  high  speed  avionics  computers  and  signal  processora.  Support  equipment  interface  and 
avionics  equlpmert  testability  requirements  will  be  defined  under  PE64247F,  Modular  Automatic  Test  Equipment.  PEf420lF, 
Aircraft  Avlonl.-.s  Equipment  Development,  will  provide  feedback  on  the  utility  of  proposed  Interface  standards,  review 
project  activities  for  potential  application  to  ongoing  full  scale  development  programs,  and  provide  standard  subsystems 
for  use  In  both  the  ground  li.regratlon  laboratory  and  In  the  Integrated  Flight  Demonstrator.  PE63253^  ie  reviewed  annu¬ 
ally  by  t!»e  Air  Force  standing  panel  on  avionics  standardization  and  by  the  .’olnt  Service  *’.cview  Coanlttee  on  Avionics 
Subsystems  and  Couponents  for  conflict  with  other  programs  and  for  oppor turicles  to  Increase  standardization. 

(U)  WORK  PERFORMED  BY :  Tlie  work  will  be  managed  by  the  Air  Force  Wright  Aeronautical  Laboratories,  at  Wrlght-Fatterson 
Air  Force  Base,  OH,  with  the  Avionics  I^borafory  serving  as  lead  laboratory.  System  definition  contractors  for  the 
Integrated  Communication,  Navigation,  Identification  Avionics  project  are  TRW,  Inc.,  San  Diego,  CA,  and  ITT  Avionics 
Division,  Nut  ley,  tiJ . 


269 


! 

i 


Ptogram  Element:  #63253F  Title:  Advanced  System  Integration  Demonstrations  (PAVl^  P ILLAR) 

DoD  Mission  Area:  Electronics  and  Physical  Sciences,  #551  Budget  Activity:  Advanced  Technology  Development, 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  Program  Is  a  FY  1982  new  start.  The  baseline  architecture  and  stan¬ 
dards  were  provided  by  efforts  completed  under  PE632A3F,  Digital  Avionics  Information  System,  and  PE64219F,  Integrated 
Digital  Avionics.  PE63727F,  Advanced  Communication  Technology,  has  piovlded  the  preliminary  efforts  required  for  tne 
Initiation  of  the  ICNIA  Project.  PE  6220AF,  Aerospace  Avionics,  has  contributed  several  efforts  such  as  Integrated 
Head-Up  Display,  Airborne  Electronic  Terrain  Map  System,  MIL-STD-1/ 50A  Instruction  Set  Architecture  Studies,  Multibus 
Avionics  Architecture  Studies,  Integrated  Test  and  Maintenance  Studies,  and  Flight  Test  Definition  Studies.  Dvial  award 
system  definition  contracts  were  awarded  by  IC.GIA  to  TRW,  San  Diego,  CA  and  ITT,  £ley,  NJ.  The  ICN!A  Evaluation 
Testbed  definition  was  accomplished  by  TRW,  Dayton,  Ohio. 

2.  (U)  FY  1982  Planned  Program.  The  System  Definition  contracts  and  the  Evaluation  Facility  Definition  contract  in 
the  ICNIA  Project  will  be  completed.  A  contract  for  the  design,  fabrication,  and  Integration  of  the  ICNIA  Evaluation 
facility  will  be  awarded.  The  \SA  project  will  initiate  dealgn  of  the  enhanced  system  Integt&tlon  laboratory  and  defin¬ 
ition  the  advanced  avionics  system  architecture.  The  Integrated  Flight  Demonstrator  project  will  define  fllgh*^  test  In¬ 
strumentation  requirements  In  conjunction  with  defining  the  Interfaces  between  the  cote  avionics  subsystems  to  be  used 
in  test  aircraft. 

3.  (U)  FY  1983  Planned  Program:  The  ICNIA  Project  will  proceed  with  dual  nward  contracts  for  the  design,  fabrica¬ 
tion  and  integration  of  the  ICNIA  subsystem.  The  ASA  Project  will  design  an  advanced  crew  station  for  the  Integration 
laboratory,  and  begin  development  of  hardware  and  software  necessary  to  demonstrate  the  advanced  avionics  architecture  in 
-r«*aHtitic  simulated  mission  environment.  FY  1983  budget  request  has  been  reduced  from  that  projected  In  the  FY  iyi2 
Descriptive  Summary  to  tuno  higher  priority  programs. 

A.  (U)  FY  198A  Planned  Progiacr:  Initial  laboratory  demonstration  of  the  advanced  avionics  architecture  will  be 
accomplished.  The  aircraft  to  be  used  as  the  Integrated  Flight  Demonstrator  will  be  selected  and  modification  design  will 
be  sCerted.  Detailed  design  of  the  ICNIA  terminals  will  be  cotroleted  and  fabrication  of  long  lead  parts  will  begin. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  progr  iU.  PAVE  PILLAR  provides  a  foundation  of  facilities  and 
organlzat Iona.  experli>iie  for  evolving  n.w  architectural  concepts,  developing  Interface  standards,  and  Integrating  advanced 
avionics  Into  the  systems  of  foday  and  tomorrow.  It  will  allow  early,  low  cost  assessments  of  advanced  avionics  concepts 
through  4  ruttbtnuclon  of  I'^borstory  simulations  and  flexible  flight  testing. 

6.  (U)  Hilcr tones :  Not  Applicable. 

7.  (U)  Resources:  Not  Applicable. 
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Project:  #2734  Titlo:  Advanced  System  Avionics 

Program  Element:  r63^53F  Title:  Advanced  System  Integration  Demonstrations  (PAVE  PILlAR) 

DoD  Mission  Area:  Electronics  and  Physical  Sciences,  #2734  Budget  Activity:  Advanced  Technology  Development,  »2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Historically,  In  aircraft  systems,  only  avionics  and  weapons  change  over  the 
life  of  the  airframe*  While  we  may  make  some  structural  modifications  to  Improve  aerodynamics  or  Increase  structural 
life,  we  have  not  rebuilt  airframes  with  the  kind  of  revolutionary  change  that  we  have  incorporated  Into  avionics  Improve 
menr  programs.  We  make  component  Improvements  In  engines  and  we  may  even  change  the  engines  on  the  KC-135  to  Improve 
fuel  efficiency,  but  these  changes  do  not  match  In  scale  the  changes  that  wc  have  made  In  the  weapons  that  our  fighter 
and  bomber  aircraft  mjst  carry.  As  a  matter  of  course,  the  avionics  and  weapons  on  a  given  aircraft  are  In  almost  con¬ 
tinuous  change,  and  It  Is  these  changes  that  maintain  the  basic,  capability  of  the  system.  In  order  "o  allow  rapid  change 
at  low  coat  the  Air  Force  has  adopted  as  Military  Standards  key  avionics  and  weapons  Interfaces,  thereby  defining  a 
baseline  avionics  architecture.  Because  of  the  dynamic  nature  of  avionics  technology,  the  Air  Force  will  ba  faced  with 
decisions  over  the  next  few  years  on  when  to  depart  from  the  use  of  existing  standards  to  get  the  benefits  of  advanced 
technology.  In  the  absence  of  an  advanced  avionics  architecture  which  allows  technology  to  be  applied  to  both  existing 
and  future  aircraft,  contli;ued  high  retrofit  cost  and  reduced  capability  for  older  aircraft  are  inescapable.  The  PAVE 
PILLAR  program  was  established  to  provide  the  necessary  groundwork  so  that  advanced  avionics  technology  can  be  applied 
to  existing  aircraft  as  retrofits,  and  to  new  aircraft  as  initial  equipment  while  reducing  development  and  modlTlcatlon 
costs.  The  Advanced  System  Avlcnlcs  project  will  develop  the  advanced  avionics  architecture  and  provide  the  laboratory 
capability  to  assure  that  advanced  subsystem  developments  are  compatible  with  the  advanced  t cchltecture .  The  modest 
Investment  to  he  made  In  equipping  a  laboratory  to  allow  low  cost  integration  and  testing  of  avionics  subsystems  will 
provide  a  missing  link  in  the  avionics  development  process:  an  inexpensive  way  to  find  out  what  not  to  do  during  full 
scale  development.  This  Is  exactly  the  function  provided  by  our  multlbllllon  dollar  investment  in  aerodynamic  wind- 
tunnel  and  propulsion  test  lacllltles,  and  one  not  available  within  the  avionics  research  and  development  community. 

^^-t-ATED  ACTIVITIES;  Exploratory  and  advanced  development  projects  in  t’E  62204F,  Aerospace  Avionics,  and  PE  63203F, 
Advanced  Avionics  for  Aircraft,  will  use  the  ground  Integration  laboiatorv  developed  within  this  project.  PE  63226r, 

Dol)  Common  Programming  Unguage  (Ada)  Advanced  Development,  a:.d  PE  63728F,  Advanced  Computer  Technology,  will  provide 
Ada  support  software  products  for  use  by  this  project  for  application  to  avionics  related  software  developments. 

(U)  WORK  PERFORMED  BY:  The  project  will  be  managed  by  the  Wright  Aeronautical  Laboratories,  Avlot  ics  Laboratory, 
Wrlght-Pat terson  AFB,  OH. 

(U)  PROCRAJl  ACCOMPLISHMENTS  AND  FUTURE  PLANS: 


!•  (U)  1981  and  Prior  Accompli shments:  Tills  project  is  a  FY  1982  new  start  . 

2.  (U)  FY  1982  Propr&m;  The  project  will:  initiate  dual  award  contracts  to  determine  b&gellnc  system  inte¬ 
gral  loij  requireuents  for  automating  the  information  Buinageaent  processes  associated  with  offensive,  defensive,  and 
vehictc  coutroi  subsystems.;  start  design  of  an  upgraded  system  integrat  ion/ slmulat  ton  laboratory;  otart  design  of 
an  Kua  hajed  software  executive  for  avionics  applications. 
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Project:  #2734  Title:  Advanced  System  Avionics 

Program  Eljment;  #63253F  Title:  Advanced  System  Integration  Pemonatratlons  (PAVE  PILLAR) 

DoD  Mlsalon  Area:  Electronics  and  Physical  Sciences,  #2734  Budget  Activity:  Advanced  Technology  Development,  #2 

3.  (U)  FY  1983  Planned  Program:  The  Advanced  System  Avionics  project  will  expand  Its  activities  supporting  the  sim- 
ulatlon/incegration  laboratory  upgrade  >vlth  configuration  definition  of  an  advanced  crew  station  and  development  of  a 
terrain  data  base.  Implementation  of  a  potential  new  standard  high  data  rate  multiplex  bus  will  be  Initiated  along  with 
developmert  of  the  fiber  optic  components,  tooling,  and  teciiaiques  necessary  to  Implement  the  fiber  optic  option  in  MIL- 
STD-1760,  the  Alrcraf t-to-Store  Electrical  Interface.  The  advanced  architecture  design  effort  will  continue  along  with 
developraeiit  of  architecture  validation  hardware  and  software. 

4.  (U)  FY  1984  Planned  Program;  The  growing  capability  of  the  slmulatlon/lntegration  laboratory  will  be  used  to  be¬ 
gin  evaluation  of  the  advanced  avionics  architecture.  A  MIL-STD-1760  Interface  util  be  tested  with  fiber  optics  Installed 
to  determine  tolerance  to  environmental  stress.  Initial  guidelines  will  be  published  for  using  Ada  In  avionics  applica¬ 
tions. 

5.  (h‘.  Program  to  Completion;  This  Is  a  continuing  project. 

6.  (U)  Milestones :  Net  Applicable 

7.  (U;  Resources ;  Not  Applicable 
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Program  Element:  #63259?  Title:  Cartographic  Applications 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  (ATP),  #551  Budget  Activity:  Advanced  Technology 

Ocivelopment ,  #2 

1  (U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands); 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  198A 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

890 

2,345 

7,000 

10,235 

2810 

Digital  Mapping  and  Charting  Technology 

890 

2,345 

7,000 

10,235 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  will  provide  direct  support  to  Air  Force  users  and  deve¬ 
lopers  ol:  tactical  and  strategic  systems  which  are  dependent  upon,  or  whose  performance  can  be  enhanced  through  the  use 
of  digital  cartographic  data.  T>:ia  support  will  be  In  the  form  of  functional  applications  software,  digital  data  format 
j  specifications  and  Identification  of  data  content  requirements  for  specific  systems/functlons .  This  program  will  provide 
the  technology  tools  to  specify  digital  cartographic  data  requirements  for  multi-system  requirements,  provide  the  software 
to  perform  system  unique  functions  employing  digital  cartographic  data,  and  will  allow  for  the  demonstration  of  various 
I  functional  applications  lu  a  cost  effective  environment  prior  to  transitioning  resulting  technology  to  the  operational 
user. 


(u)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  new  start  program  will  tie  together  various  unique  exploratory  development 
technologies  utilized  In  handling  digital  cartographic  data  and  develop  them  into  a  set  of  manipulative  tools  (mainly 
^  software,  such  as  data  base  management  packages).  This  software  will  be  used  on  a  dedicated  hardware  package  consisting 
^  of  a  small  computer  (VAX  11780  possibly),  disc  storage,  and  interactive  analysts  terminals.  This  capability  will  be 
developed  over  a  five-year  period  leading  to  demonstration  of  a  flexible  environment  which  can  be  used  by  weapon  system 
developers  during  the  design  stage  to  work  "off  line"  with  the  digitized  cartographic  data.  The  technical  Interface 
between  weapons  developers  and  cartographic  data  producers  will  be  greatly  Improved  and  will  result  In  faster  systems 
.  development  by  putting  the  right  tools  In  the  engineer's  hands. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  Not  Applicable.  This  program  is  an  FY  1983  new  start. 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 
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Project:  #2810 

Program  Element :  #63259F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  (ATP) ,  #551 


Title:  Digital  Mapping  and  Charting  Technology 
Title;  Cartographic  Applications 

Budget  Activity;  Anvanced  Technology 
Development t  iZ 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Numerous  tactical  and  strategic  systems  are  being  transitioned  into  the  opera¬ 
tional  Air  Force  Inventory  that  either  do  or  will  depend  to  a  large  extent  upon  digital  cartographic  information  to  enable 
the  system  to  function  as  planned.  No  capability  exists  in  the  Air  Force  for  systematically  conducting  experimentation 
and  comparative  analysis  of  the  various  technologies  Involved  in  the  application  of  digital  cartographic  Information  to  a 
broad  spectrum  of  Air  Force  tactical  and  strategic  system  requirements.  Historically,  the  application  of  technology  to 
f;lr  Force  requirements  for  the  use  of  digital  cartographic  data  has  been  accomplished  as  isolated  subtasks  under  major 
system  development  contracts.  This  has  presented  several  significant  problems  for  the  Air  Force.  First,  it  has  resulted 
in  the  unnecessary  proliferation  of  system  dependent  data  bases  having  little  or  no  functional  applications  or  utility  by 
other  Air  Force  systems  because  of  the  manner  in  which  requirements  were  stated.  Second,  Air  Force  systems  have  failed  to 
take  full  advantage  of  the  potential  offered  by  digital  cartographic  data.  And  third,  the  Air  Force  has  not  been  afforded 
the  opportunity  to  consolidate  system  requirements,  to  Implement  cost  effective  organic  data  bases  and  to  reduce  product¬ 
ion  costs  or  lead  times.  With  the  ever  increasing  demand  being  placed  on  the  Defense  Mapping  Agency  (DMA)  for  digital 
cartographic  data,  the  Air  Force  must  stop  competing  with  Itself  for  limited  DMA  production  capabilities.  Tills  program 
will  provide  the  technology  development  to  build  a  flexible  set  of  tools  to  be  used  by  weapon  system  designers  dealing 
with  cartographic  data  so  optimum  use  can  be  made  of  existing  data  bases  and  so  optimum  operational  advantages  will  be 
gained  by  incorporating  digUal  cartographic  technology  in  new  weapon  designs. 

(U)  RELATED  ACTIVITIES;  Supporting  exploratory  development  activities  are  conducted  in  PE  62702F,  Command  and  Control 
Ccmmunl cat Ions  (C^).  Other  related  work  is  on-going  in  PE  63701B,  Mapping  and  Charting,  and  PE  64701B,  DMA  Mapping, 
Charting  and  Geodessy. 

(U)  WORK  PERFORMED  BY;  In-hoose  eforts  and  contract  monitoring  will  be  done  at  the  Rome  Air  Development  Center,  Griff las 
AFB,  NY. 

(U)  PROGRAM  ACOCMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Not  Applicable.  FY  1983  Kew  Start. 

2.  (U)  FY  1982  Program;  Not  Applicable.  FY  1983  New  Start. 

3.  (U)  FY  1983  Planned  Program:  Based  on  exploratory  development  studies  conducted  in  FY  1982,  the  functional 
design  of  the  software  required  to  support  users'  requirements  will  be  completed.  A  validation  of  that  functional  design 
will  be  done.  Limited  hardware  will  be  acquired  to  support  the  in-house  laboratory  experlmerts  and  user  hands-on  demon¬ 
strations.  Hardv<are  will  most  likely  be  a  small  computer  with  array  processors,  large  volume  on  line  storage,  video 

disc  storage  and  display/anaiyst  terminals.  Definition  and  implementation  will  begin  on  the  data  base  required  and  on  the 
process  needed  to  take  the  data  base  and  convert  it  to  user  required  data  structures. 


274 


I 

I 


Project:  #2810 

Program  Element:  #63259? 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  (ATP),  #551 


Title:  Dlgical  Mapping  and  Charting  Technology 
Titles:  Cartographic  Applications 

Budget  Activity:  Advanced  Technology 
Development,  #2^ 


4.  (U)  FY  1984  Planned  Program:  Detailed  design,  Implementation,  and  demonstrations  vflll  begin  of  the  Integrated 
hardware,  softwrre,  and  data  base  packages  as  an  integrated  design  tool.  After  successful  demonstrations  emerging  pieces 
of  functional  software  and  data  base  specifications  of  use  to  selected  system  developers  will  begin  transition  to  those 
developers.  Additional  Implementations  of  the  developing  data  base  will  be  added  and  a  feedback  loop  established  with  the 

^  system  design  engineers  will  be  monitored  to  adjust  the  progiam  as  needed. 

5.  (U)  Program  to  Completion:  Data  base  refinements  and  system  upgrades  will  continue  as  necessary  and  successful 
tools  developed  will  be  made  available  to  users  as  they  are  produced.  The  final  system  of  an  Interactive  flexible  "work¬ 
bench"  will  be  completed  In  FY  1987  and  transitioned  to  an  appropriate  facility  for  common  use  by  designers  and  users  of 

I  weapon  systems  dependent  on  digital  cartographic  data. 

6.  (U)  Milestones:  Not  Applicable. 

7.  (U)  Resources:  Not  Applicable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  Not  Applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63302F 

DOD  Mission  Area:  Engineering  Technology  (ATP),  <>553 


(U)  RESOURCES  (PROJECT  LISTING);  ($  in  1 

thousands) 

Project 

FY  1981 

FY  1982 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENT 

8,477 

7,174 

2445 

Advanced  Airbreathing  Propulsion 

3,J97 

2,200 

6339 

Air  Launched  Missile  Propulsion 

1,321 

1,274 

6340 

Space  Systems  Propulsion 

2,487 

3,000 

6341 

Ballistic  Systems  Propulsion 

672 

700 

Title:  Advanced  Missile  Propulsion 


Budget  Activity:  Advanced  Technology  Development,  #2 

FY  1933 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

894 

1,279 

Continuing 

Not  Applicable 

594 

300 

1,279 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  prograra  assesses  the  performance,  reliability,  cost  and 
service  life  of  advanced  rockets  and  airbreathing  (ramjet)  propulsion  concepts.  Propulsion  options  to  Increase  payload 
for  space  launched  and  ballistic  misc.iles  and  increase  launch  range  and/or  reduce  the  intercept  flight  time  of  tactical 
missiles  will  be  demonstrated.  The  scope  of  this  program  includes  comprehensive  integrated  propulsion  system  testing 
In  sea  level  and  simulated  altitude  test  facilities  and  flight  tests  of  the  selected  concept. 


8ASIS  FOR  THE  FY  1983  REQUEST:  During  this  period  two  tasks  will  be  pursued.  A  contract  with  Hercules, 
Incorporated,  Cumberland,  MD,  was  started  in  July  1978  to  develop  a  radial  burning  pulse  motor.  rMs  solid  rocket 
motor  concept  allows  two  discrete  burns  with  variable  coast  time  between  the  thrust  pulses.  This  technology  would 
provide  an  Advanced  Medium  Range  Alr-to-Air  Missile  additional  performance  through  range  extension  and  higher  missile 
velocity  during  the  critical  terminal  flight  phase.  The  flight  demonstration  of  this  radial  pulse  motor  concept  will 
be  started  in  FY  1982  and  completed  in  FY  1983.  This  flignt  demonstration  will  utilize  residual  validation  hardware 
remaining  from  either  the  Hughes  Aircraft  Company  or  Raytheon,  Inc.  Advanced  Medium  Range  Alr-to-Alr  Missile  validation 
contract.  The  second  task  completes  the  demonstration  of  applying  advanced  ballistic  missile  propulsion  technology  In 
the  Inertial  Upper  Stage  for  use  In  the  Space  Shuttle.  This  task  was  started  in  May  1980  and  Includes  demonstration 
of  advanced  propellant,  lighter  weight  case  and  high-area-ratlo  expandable  nozzle  for  the  small  Inertial  Upper  Stage 
luotoi.  Applying  this  technology  to  both  Inertial  Upper  Stage  motors  would  provide  a  201  to  30Z  payload  growth. 


(U)  COMPARISON  WITH  n  U82  DESCRIPTIVE  SUMMARY;  ($  in  thousands) 

FY  1982  FY  1983 
FY  1981  Estimate  E  timate 


Total 

FY  1984  Additional  Estimated 
Estimate  to  Completion  Costs 


RDTSE 


8,S00  7,300  10,400 


Continuing  Not  Applicable 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable, 
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Progiara  Element:  #63302F  Title:  Advinced  Missile  Propulsion _ 

DOD  Mission  Area:  Engineering  Technology  (ATP),  <^553  Dudget  Activity:  Advanced  Technology  Hevelopment,  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  element  has  evaluated  advanced  rocket  and  airbreathing  (ramjet) 
propulsion  concepts,  and  provided  for  early  demonstration  and  orderly,  low-risk  transition  of  these  technologies  into 
engineering  development  of  air  launched,  space  and  ballistic  missile  systems.  Emphasis  is  placed  on  early  assessment 
of  the  performance,  cost,  reliability  and  service  life  of  propuJ'’’on  options  for  growth  and/or  new  systems  developments, 
The  concepts  validated  under  this  program  will  provide  signlfic  iy  decreased  life  cycle  cost  in  addition  to  major 
expansion  of  mission  capability  over  current  operational  systemt?.  Demonstration  of  full-scale  lightweight  propulsion 
systems  for  air  launched,  sp'j~e  launched,  and  ballistic  rocket  systems  will  be  conducted  under  the  most  realistic 
systems  oriented  conditions.  The  planned  flight  demonstration  of  the  ducted  rocket  propulsion  concept  was  cancelled 
in  FY  1982  due  to  project  funding  being  zeroed  in  FY  1983.  Demonstration  of  engine  performan'ie,  propulsion  cost, 
and  engliit*  reliability  will  be  assessed  through  a  series  of  freejet  ground  tests  conducted  in  FY  1982.  A  demonstration 
o'" fort  of  s  tor  in  the  Advanced  Medium  Range  Air-to-Alr  Missile  sire  will  include  reduced  smoke  propellant  to  reduce 
aircraft  ai  sLssile  detectability  and  the  radi.il-burnlng-pulse  concept  to  provide  for  mf^re  end-game  maneuverability. 
This  technology  will  be  validated  in  FY  1982  and  FY  1983  through  a  series  of  five  flight  tests.  A  space  propulsion 
effort  will  use  technology  spin-off  from  ballistic  missiles  to  address  the  need  to  improve  the  payload  capability  of 
Air  Force  space  launch  vehicles.  High-energy  propellancj,  high-performance  nozzles,  and  lightweight  cases  when  applied 
to  an  advanced  Inertial  Upper  Stage  will  result  in  greater  than  20Z  payload  increase  for  Space  Shuttle  launches. 
Technology  in  solid  propellants  that  was  considered  too  high  risk  to  enter  HX  development  will  be  demonstrated  in  this 
program  in  FY  1982.  These  technologies,  when  applied  in  the  third  etage,  can  provide  IIZ  throwweight  increase. 

(U)  RELATED  ACTIVITIES.  Programs  to  demonstrace  component  feasibility  and  practicality  are  initially  accomplished  in 
exploratory  development  under  Program  Element  62302F,  Rocket  Propulsion,  and  Program  Element  62203F.  Aerospace 
propulsion.  Work  on  rocket  and  ro.mjet  propulsion  by  the  services  and  National  Aeronautics  and  Space  Administration 
Is  coordliUited  through  th*^  Joint  Army-Navy-NASA-Al r  Force  Interagency  Propulsion  Comraitree.  In  addition,  the  Office 
of  Llie  Under  Secretary  of  Defense  for  Research  and  Engineering  reviews  and  coordinates  all  services*  programs  through 
the  auspices  of  the  Propulsion  fechnology.  Missiles  and  Space  Vehicles  Technology  Coordinating  Paper.  Tnls  program 
element  provides  technology  for  the  following  program  elements:  PE  64314F,  Advanced  Medium  Range  Alr-to-Alr  Missile; 

I’E  64312F,  MX;  and  PK  6A41iF,  Space  Transportation  System. 

(h)  WORK  PEKrORMED  BY;  The  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  Air  Force  Base,  CA,  is  managing  the 
overall  program.  The  Air  Force  Wright  Aeronautical  Laboratories,  Aero  Propulsion  Laboratory,  Wrlght-Patterson 
Air  Force  Base,  OH,  is  a  co-participant  and  marages  the  Advanced  Alrbreathlng  Pi-opulslon,  Project  244b.  All  work 
Is  dune  under  contract.  A  list  of  contractors/bidders  includes:  Hughes  Aircraft  Company,  Canoga  Park,  CA;  Hercules, 
Incorporated,  Cumberlaiui,  MD  and  McGregor,  TX;  Thlokol  Chemical  Corporation,  Brlghan  City,  ITT  and  Huntsville,  AL; 

At  Untie  Research  Corporatlor. ,  Alexand»-la,  VA;  Aerojet  Solid  Rocket  Company,  Sacramento,  CA;  and  United  Technologies 
Corporation,  Sunnyvale,  CA, 


i’rogram  Element;  I63302F  Title;  Advanced  Missile  Propulalon _ 

DOD  Mission  Area;  Engineering  Tachnology  (ATP)  11^553  Budget  Activity;  Advanced  Technology  Development,  #2 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  'vU)  FY  1981  and  Prior  Accomplishments;  The  first  effort  under  thic  program  element,  November  1976  to  April 
1979,  demonstrated  an  improved  satellite  orbit  transfer  motor  capable  of  placing  a  170  pound  heavier  NAVSTAR  satellite 
Into  proper  orbit.  In  September  1977,  Aerojet  Manufacturing  Company  and  Rockwell  International  Corporation  were 
issued  competing  efforta  to  demonstrate  expulsion/ tankage  concepts  for  the  MX  post-boost  propulsion  system.  The 
Aerojet  Manufacturing  Company  approach  was  selected  as  the  MX  baseline  in  FY  1980  and  has  entered  engineering 
development.  Hughes  Aircraft  Company  was  issued  a  contract  in  September  1979  to  demonstrated  the  f ixed-fuel-f low 
ducted  rocker.  The  ducted-rocket  program  will  be  completed  in  FY  1982  through  a  ceries  of  freejet  ground  tests. 
Thlokol  Corporation  was  issued  a  contract  in  December  1979  to  demonstrate  technique  to  lower  the  production  cost 
of  rocket  motors  by  greater  than  30X.  The  first  application  of  these  techniques  was  in  the  Anay's  Multiple  Launch 
Rocket  System.  Hercules,  Incorporated  was  selected  in  July  1978  to  incorporate  the  radial  burning  pulse  and  reduced 
propellant  concepts  into  motor  designs  compatible  with  the  two  Advanced  Medium  Range  Air-to-Air  Missile  prime 
contractor  approaches.  These  efforts  will  be  completed  in  FY  1982.  F.adial  pulse  motors  will  be  delivered  allowing 
a  FY  1982-1983  flight  demonstration  in  residual  hardware  from  the  Auvanced  Medium  Range  Air-to-Air  Missile  validation 
program.  A  contract  was  issued  to  Thlokol  Corporation  in  May  1980  to  provide  technology  that  will  allow  payload 
growth  for  the  Space  Shuttle  Inertial  Upper  Stage.  This  contract  will  be  completed  in  FY  1983  in  a  three  motor  test 
series. 


2.  »U'  FY  19f*2  Program;  During  this  period  the  fixed-fuel-flow  ducted-rocket  engine  freeJet  testing  will  be 
completed.  Preliminary  Flight  Rating  Test  of  a  reduced-emoke  two-pulse  rocket  motor  will  be  completed  and  a  flight 
test  phase  started.  The  effort  incorporating  ballistic  miusile  propulsion  teciinology  into  the  small  Ine.ti.il  Upper 
Stage  motor  will  be  continued  demonstrating  the  capability  of  providing  greater  than  101  payload  Increase.  An 
effort  to  provide  propellant  technology  for  future  versions  of  MX  or  Minuteman  II  replacement  will  be  completed.  MX 
technology  Is  providing  a  AOZ  payload  Increase  over  that  available  from  Minuteman  II;  however,  significant 
technology  ga.^us  are  still  available.  Phis  long-term  task  (planned  completion  1989)  will  provide  Integral  second/ 
third-stage  technology  allowing  at  least  a  lOX  payload  growth  and/or  range  flexibility.  The  first  effort  under  this 
task  is  focused  0!>  demonstrating  high-energy  propellant  and  is  scheduled  to  be  completed  In  FY  1982. 

3.  (U)  FY  1983  Planned  Program;  The  flight  demonstration  of  the  radial  pulse  motor  concept  started  In  FY  1982 
will  be  completed.  A  series  of  motors  will  be  delivered  In  FY  1982  from  the  contract  with  Hercules,  Incorporated. 
These  motors  were  developed  using  identical  motor  cases  to  those  demonstrated  In  the  Advanced  Medium  Range  Alr-to-Alr 
Missile  C‘>mpetlt Ion.  The  winner  of  that  competition  will  be  selected  to  Integrate  and  flight  demonstrate  the  radial 
pulse  motor  concept  in  residual  flight  validation  hardware.  This  will  provide  a  near-term  option  to  Incorporate 
advanced  propulsion  in  tlie  Pre-Planned  Product  Imorovement  (?^I)  to  the  Advanced  Medium  Range  Alr-to-Alr  Missile. 
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Program  Element:  #63i02F  Title:  Advanced  Missile  Propulsion _ 

DOD  Mission  Area:  Engineering  Technology  (ATP) >  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

The  three  motor  test  series  for  the  small  Inertial  Upper  Stage  will  be  completed.  The  devnonstratlon  of  technology 
Improvement  will  allow  the  start  of  an  engineering  development  program  that  provides  more  than  lOZ  payload  Increase 
for  a  Space  Shuttle  mission  in  post-FY  198!).  Funding  changes  from  the  FY  1.982  Descriptive  Summary  reflect  the  Air 
Force  decision  to  terminate  flight  testing  of  the  ducted  rocket,  terminate  demonstration  of  propulsion  tecVtnology  for 
the  large  Inertial  Upper  Stage  for  the  Space  Transporatl on  System,  delay  the  planned  FY  1982  start  of  an  effort 
to  demonstrate  the  boost-glide  standoff  missile  concept  and  delay  the  FY  1983  start  of  an  effort  to  demonstrate  the 
variable  fuel  flow  ducted  rocket  concept. 

4.  (U)  FY  1984  Planned  Program:  An  effort  to  increase  tactical  and  strategic  standoff  missile  range  by  up  to 
lOOZ  through  use  of  advanced  propulsion  combined  with  the  boost-glide  (skip  trajectory)  will  be  conducted.  Ground 
testing  of  these  motors  will  address  produclblllty  and  reliability,  and  flight  testing  will  demonstrate  staging  and 
the  ability  of  the  missile  to  skip  on  the  earth's  upper  atmo.sphere  after  flying  a  seml-balllstlc  trajectory.  An 
effort  will  be  conducted  to  develop  liquid  prcpellant  propulsion  technology,  allowing  aiaxlmum  use  of  the  Space  Shuttle 
payload  bay.  This  technology  will  allow  payloads  of  up  to  18,000  pounds  as  compared  to  today's  capability  with 
the  Inertial  Upper  Stage  of  5,000  pounds.  An  effort  to  demonstrate  the  variable  fuel  flow  ducted  rocket  concept  will 
be  started.  This  technology  will  provide  an  option  to  significantly  increase  range  and  reduced  time  of  flight  for  an 
AMRAAM  variant. 


5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

G.  (U)  Hi les tones;  Not  apprlcable. 

7.  (U)  Hfcsources :  Not  appllcabl^^. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  Not  applicable. 


FY  1983  RDTAE  DESCRIPTIVE  STIMMARY 


Program  Element:  ^3363?  Title;  Hypervelocity  Mtsatle  Program 

DOD  Mission  Area;  Engineering  Technology,  #553  Budget  Activity;  Advanced  Technology  Development,  §2 


Project 

Number  Title 

FY  1981  y 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

900 

8,070 

992 

0 

9,962 

1/  In  FY  81,  work  preformed  under  PE  63249F,  Night  Attack  Program  Project  2693  (LANTIRN) 


(U)BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Hypervelocity  Missile  is  a  small,  low  cost,  hypersonic,  anti- 
vehicular,  multiple  kill  per  pass  missile.  The  Armament  Division  has  devised  a  24-month  program  which  will  culminate 
with  the  ground  demonstration  of  multiple  weapons  being  fired  and  independently  guided  to  multiple  targets.  This 
approach  to  killing  armor  is  affordable  and  doable.  It  will  allow  the  U.S.  to  buy  enough  anti-armor  missiles  and 
carry  enough  of  those  missiles  per  aircraft  to  make  a  major  dent  in  any  Soviet  anner  aggression. 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST;  This  fiscal  year’s  funding  will  enable  the  contractor  (Vought)  to  aceomplisli 
appropriate  ground  testing  of  the  critical  missile  technologies  siich  ls  guidance,  warhead  penetration  and  rocket 
motor  sizing. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981  y  FY  1982  2/  FY  1983  FY  1984 
Estimate  Estimate  Estimate 


Additional 
to  Completion 

0 


2,000  y  8,20^3  900  0 

y  Work  performed  under  PE  63249,  Night  Attack  Program,  Project  2693  fLANTIRN) 

2/  Transferred  from  PE  63601 F,  Conventional  Weapons  'technology;  Project  2718  Hypervelocity  Missile. 


(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 


Total 

Estimated 

Cost 


1 1 ,100 
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Program  Element:  #63363F _  Title:  Hyporveloclty  Mlartlle 

DOD  Mission  Area:  Engineftiing  Technology,  #553  Budget  Activity:  Advanced  Technology  Development, 

(P)  DCTAILED  BACKGROUND  AND  DESCRIPTION^  The  Hypervelocity  Missile  is  a  fast  (Mach  5.0+) .  small  (20-45  lbs),  low 
cost  {$5K  or  less),  anti-vehicular,  multiple  engagement  weapon.  It  is  necessitated  by  the  marked  imbalance  in 
armor  and  air  defense  capabilities  of  the  Varouw  Pact  vis-a-vis  the  North  Atlantic  Treaty  Organization.  This  mis¬ 
sile  represents  a  completely  different  approach  to  Killing  armor  than  is  used  by  current  weapons  such  as  MAVERICK, 
HELLFIRE,  and  TOW.  It  uses  a  kinetic  energy  penetrator  (rod  and/or  tube)  instead  of  a  chemical  energy  warhead,  as 
the  kill  mechanism.  Thus  it  achieves  a  substantial  reduction  in  missile  size,  weight  and  cost  while  dramatically 
increasing  the  mlssilo's  flight  velocity  and  aircraft  combat  load.  These  characteristics  provide  a  marked  Increase 
in  firepower  per  sortie  while  simultaneous ly  decreasing  the  aircraft’s  exposure  time.  The  potentially  high  payoff 
of  the  Hypervelocity  missile  is  that  it  will  enable  the  U.S.  Forces  to  dramatically  increase  the  weapons  available 
and  the  armament  carried  per  sortie.  Additionally,  the  low  cost  per  missile  combined  with  its  simple  employment 
prccedures  will  enable  the  tactical  forces  to  train  our  aircrews  to  effectively  use  these  munitions. 

(U)  RELATED  ACTIVITIES;  The  Multlfunct< oi  al  Infrared  Coherent  Optical  Scanner  (MICOS)  program  (PB  62204)  provides 
the  CO2  Scanner  development  required  for  this  missile.  This  effort  is  transferred  to  this  program  element  in  FI  82. 

WORK  PERFORMED  BY;  The  Armament  Division  (AFSC)  Eglin  AFB,  FL 
(n)  PROGRAM  ACCOMPLISHED  AND  FUTURE  PROGRAMS: 

H  1980  and  Prior  Accomplishments;  This  is  an  FY  8i  new  start  program 

FY  1981  Program:  The  Vought  Corporation  was  selected  for  the  24  month  program. 

(*0  FY  1982  Planned  Program;  The  missile’s  subsystems  will  be  tested  and  validated.  The  MICOS  profra^ii  is 
tranafsrred  to  this  program  element. 

4"  (C/  Ff  1985  Planned  Pi'Cgram;  Ground  demonstration  of  multiple  missiles  being  ripple  launched  and  subsequently 
almultoneously  end  independently  guided  to  multiple  targets.  This  demonstration  will  validate  the  miasile’s  guidance 
concep*  and  kill  mechanism. 

5.  (U)  Program  to  Coapletion;  Not  applicable 

6.  (U)  Mllestoneo;  Not  Applicable 

7.  (U)  Reaou rces ;  Not  Applicable 
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FY  1983  RDT&E  OESCRIPTIVt  SUMMARY 


Proqrani  Element:  #63410F  Title:  Space  Systems  Environmental  Interactions  Techpology 

GOD  Mission  Area:  Environmental  and  Life  Sciences  Budget  Activity:  Space  Advanced  Techno’:o(iy  DevelopmentT #2 

7^).  #552 

(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

1,583 

2,637 

37,780 

42,000 

2821 

Space  Systems  Design  and  Test 

Standards 

399 

970 

11,531 

12,900 

2822 

Interactions  Measurement  Payload 

784 

1,067 

21,049 

22,900 

2823 

Charge  Control  System 

400 

600 

5,200 

6,200 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  Effects  of  the  space  environment  on  large,  high  power  space  systems 
are  unknown.  Thysical  processes  and  their  interactions  with  spacecraft  must  be  defined  to  assure  reliability  and 
survivability  of  projected  systems.  This  program  counters  adverse  effects  of  the  space  environment  on  Air  Force  space 
systems  by  developing  and  demonstrating  techniques,  concepts  and  flight  hardware  to  mitigate  systems- 1 imi ting  effects. 
Program  Ele.Tient  6341CF  represents  the  Air  Force  Advanced  Development  portion  of  an  interdependent  National  Aeronautics 
and  Space  Acininistration/Air  Force  {«iASA/AF)  Space  Technology  Investigation. 

(U)  BASIS  FOR  FY  1983  RDTIiE  REQUEST:  Funds  will  be  used  to  identify  requirements  for  space  simulation  chamber  testing  and 
computer  modeling  of  Space  Shuttle  interactions  with  the  high  latitude  reentry  environment;  apply  exploratory 
development  studies  of  electrical  properties  of  thennal  protection  tiles  to  produce  assessment  of  charging/discharging 
impact.  Define  engineering  sensor  concepts  for  Interactions  Measurement  Fayloao  for  Shuttle  flight.  Initiate  development 
of  active  charge  control  system  for  automatic  stabilization  of  spacecraft  charge  state. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Not  Applicable. 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 


Program  Element:  #63410F  Title:  Space  Systems  Environmental  Interactions  Technology 

DOD  Mission  Area:  Environmental  and  Lite  Sciences  Budget  Activity:  Space  Advanced  Technology  Developments  12 

(ATP),  1552 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Environmental  interaction  impacts  are  anticipated  as  space  operations  shifts 
to  larger,  higher  power,  longer  life,  manned  spacecraft.  Impacts  identified  by  preliminary  studies,  include:  Space 
Shuttle  charging/discharging  during  high  latitude  reentry;  defocusing  of  Space  Based  Rcdar  antenna  and  large  optical 
system  optics  due  to  charging,  plasmas  and  fields;  limiting  of  large  solar  array  efficiency  due  to  power  drain  through 
the  space  plasma;  damage  to  high  power  solar  array  produced  by  space  plasma  acceleration  and  focusing;  limits  on  manned 
operations  due  to  chargin^/discharging  of  surfaces,  and  decreases  of  material  staility  with  associated  increase  of 
contaminant  deposition  due  the  space  environment.  These  impacts  will  be  resolved  in  the  efivlronment  planned  for  the 
Shuttle/Inertial  Upper  Stage  (lUS)  and  other  programmed  space  systems.  Technology  developments  f»*Qm  ongoing  NASA  and  AF 
exploratory  development  programs  will  be  applied  to  provide  design  models,  develop  guidelines  and  test  requirements  and 
computer  design  tools  for  the  Shuttle/I  US  and  large,  high  powered  space  systems  such  as  the  Space  Based  Radar.  An  Inter¬ 
actions  Measurement  Payload  will  be  developed  and  flown  on  the  Shuttle  to  provide  engineering  data  for  an  environmental 
MIL  STD  for  large  space  sys^^ens.  A  charge  control  unit  will  be  deigned,  ueveloped  and  space  flight  qualified  to  provide 
the  capability  for  active  control  of  charge  buildup  on  mission  spacecraft  by  the  emission  of  plasma/ ionized  beams. 

(U)  RELATED  ACTIVITIES:  The  principal  related  activity  is  the  NASA/AF  interdependent  program  on  Spacecraft-Environment 
Interactions  established  in  May  1980.  The  NASA/AF  Program  supplies  the  Exploratory  Development  technology  base  which 
will  be  transitioned  by  PE  63410F  to  provide  the  solutions  to  specific  systems  problems,  with  the  Major  AF  input  from  PE 
62101F/P7561.  Programs  in  the  broad  area  of  the  space-environment  are  conducted  by  the  Navy  and  the  National  Oceanic 
and  Atmospheric  Administration.  When  applicable  to  AF  requirenents,  information  gathered  by  others  will  be  used  in  the 
AF  programs.  The  work  within  this  PE  is  coordinated  formally  at  the  annual  tri-service  briefings  to  the  Office  of  the 
Undersecretary  of  Defense  for  Research  and  Engineering  during  the  apportionment  review  and  through  the  semi-annual 
meetings  of  the  NASA/AF  Space  Technology  Interdependency  Working  Group. 

WORK  PEPFOPMED  BY:  Work  performed  under  this  line  item  will  be  in-house  and  contractually  managed  by  the  Air  Force 
Geophysics  Laboratory,  Hanscom  Air  Force  Base,  MA.  Potential  bidders  on  the  contractual  efforts  include:  AVCO  Corp., 
Wilmington,  MA;  Boeing,  Seattle,  WA;  Hughes  Aircraft,  Culver  City,  CA;  Jet  Propulsion  Laboratory,  Pasadena,  CA;  Martin- 
Marietta  Corp.,  Denver,  CO;  Rockwell  International  -  Space  Systems  Group,  Downey,  CA;  and  TRW  Space  and  Missile  Systems 
Group,  Redondo  Beach,  CA. 

(J)  PROGRAM  ACCOMPLISIMNTS  AND  FUTURE  PROGRAM: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  Applicable. 

2.  (U)  FY  1922  Program:  Not  Applicable. 
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Program  Element:  #63410F 

[>JD  Mission  Area;  Envirormental  and  Life  Sciences 
(ATP);  #b52 


Title:  Space  Systems  Environmental  Interactions  Technology 
Budget  Activity:  Space  Advanced  Technology  Development.  #? 


3.  (U)  FY  1983  Program:  Requirements  for  computer  modeling  and  space  simulation  chamber  testing  of  Large  Space 

Systems  will  be  defined.  Design  requirerr.ints  for  a  large  Space  Structu^^es  MIL  STD  will  be  prepared.  These  elements 
are  critical  to  ensure  that  planned  large,  high  power  space  systems  are  designed  to  survive  and  operate  effectively 
in  the  space  environment.  Engineering  design  of  an  active  charge  control  system  will  begin.  This  effort  will  provide 
a  small  off-the-shelf  piece  of  hardware  which  will  control  the  charge  .^uildup  cn  a  space  structure.  The  potential  for 
significant  charging  of  large  spacecraft  in  polar  earth  orbits  has  been  identified.  Computer  engineering  models 
and  space  chamber  testing  of  the  shuttle  tile  electrical  properties  will  be  initiated  to  characterize  performance  on 
missions  in  the  high  latitude  auroral  environment.  An  interaction?^  Measurement  Payload  (IMP)  will  be  defined  for  a 
shuttle  flight  in  FY  1987.  The  payload  will  verify  environmental  conditions  on  polar  mission  orbits,  provide  validation 
of  the  computer  aided  engineering  design  tools  for  large,  high  power  space  systems,  and  pruvide  spaceflight  qualification 
for  the  d''tive  charge  control  system. 

»^]3nned  Program;  Complete  assessment  of  charging/discharging  impact  on  operations  in  polar  orbit. 
Produce  outline  of  MIL  STD  for  space  environmental  effects  on  Large  Space  Systems.  Complete  definition  study  of  Inter¬ 
actions  Measurement  Payload  for  flight  on  Shuttle.  Complete  engineering  design  phase  of  charge  contro’  system. 

Pr’ogram  to  Cwnpletion*  Evaluate  spacecraft-envirorment  interaction  computer  codes  as  engineering  design 
tools.  Conduct  shuttle  flight  test  of  IMP  and  charge  control  systgn.  Conduct  ground  chamber  tests  of  charge  cont'^ol 
system  flight  model.  Produce  draft  MIL  STD.  Validate  engineering  design  tools.  Publish  Mil  STD.  Deliver  spa^'ecraft 
charge  control  system.  Engineering  design  tools.  MIL  STD,  and  spaceflight  qualified  charge  control  system  will  be 
delive*'?d  at  the  end  of  FY  89,  the  program  completion  date. 

6.  (U)  Milestones :  Not  Applicable. 

7.  (U)  Resources:  Not  Applicable. 

8.  (U;  Comparison  with  FY  198?  Descriptive  Summary:  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63A52F  TITLE:  Very  High  Speed  Integrated  Circuits  (VHSIC) 

DOD  Mission  Area:  Electronics  &  Physical  Sciences  (ED)^  #551  Budget  Activity:  Advanced  Technology  Development,  42 

(U )  RESOURCES  (PROJECT  LISTING)  ($  In  thousands ) : 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

41,541* 

65,547** 

66,0C4 

61,479 

49,140 

312,148* 

*Funds  In  Program  Element  627()4F  In  FY  198G  and  1981. 

**Includes  Congresslonally-directed  reprogramming. 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  Is  a  Trl-Servlce  program  to  develop  two  generations  of  Inte¬ 
grated  circuits  with  very  high  data  processing  capacity  for  a  wide  range  of  military  systems.  Initial  applications 
will  be  in  digital  signal  processors  for  radar,  antisubmarine  warfare,  communications,  missile  gul-'ance,  electronic 
warfare,  and  optical  sensor  systems.  Payoff  In  these  systems  will  Include  enhanced  performance  and  reliability  and 
reduced  life-cycle  cost.  Many  systems  will  rot  be  achievable  at  ail  without  this  component  technology.  The  program 
structure  stresses  ready  access  to  the  technology  by  military  system  designers  and  rapid  Introduction  of  these 
coraponents  into  the  operational  Inventory.  By  Congressional  direction,  the  program  is  centrally  unagrtd  in  the  Office 
of  the  Undersecretary  of  Defense  for  Research  and  Engineering,  and  the  Air  Force  budgets  for  and  administers  the  total 
program  funding. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Provides  funus  for  the  next  stage  of  devei opmc'-t  and  testing  of  the  first  gen¬ 
eration  of  very  high  speed  Integrated  circuit  chips,  with  emphasis  on  establishment  of  pilot  production  lines  and 
conpnter-aldetl  design  ii.cllltles.  This  will  provide  the  industrial  base  to  deliver  components  to  custovars  In  the 
system  design  coicmunlty .  Provide^  funds  for  long  le^w  time  work  In  preparation  for  the  second  chip  generation  to 
meet  system  needs  In  the  late  I9h0s.  Provides  funds  for  supporting  trchnclogy  efforts  to  limit  tethrlcal  risk  In  the 
overall  program.  Tliese  high  speed  componeeis  are  required  to  be  avaMable  In  time  to  support  development  of  such 
systems  as  aircraft  and  seaborne  sensors  for  automatic  target  classification,  jam-resistant  coamunlcat lon»  network.*?, 
and  f  I  re-aiid-f  orgei  missiles.  Commercial  compriients  cannot  survive  li;  military  environments,  lack  the  necessary 
architectural  emphasis  on  processing  throughput,  nd  have  excessive  costs  and  delivery  times.  Cost  estimates  were 
developed  in  cunsiiliation  among  technical  and  cost  experts  In  the  three  Services  and  the  Office  of  the  ir-dcraccrctary 
ol  Defense  for  Research  and  Engineering  and  have  been  revised  on  the  basis  of  contract  awards  made  during  i9bl 
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Program  Element:  #63A52F  TITLE:  Very  High  Speed  Integrated  Circuits  (VHSIC) 

DOD  Misaion  Area:  Electronics  &  Physical  Sciences  (ED),  ^551  Budget  Activity:  Advanced  Technology  Development,  ^2 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 

FY  1982 
Estiwate 

?V  1983 
Estimate 

PY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

26,600 

41,500 

42,500 

78,600 

217,631 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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Program  Element:  ^63452F  TITLE:  Very  High  Speed  Integrated  Circuits  (VHSIC) _ 

DOD  Mission  Area:  Electronics  &  Physical  Sciences  (ED),  #551  Budget  Activity:  Advanced  Technology  Development,  ir2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Very  High  Speed  Integrated  Circuit  program  was  begun:  (1)  to  prevent 
erosion  of  our  lead  over  our  adversaries  in  the  keystone  area  of  Integrated  circuit  technology,  (2)  to  meet  military 
specific  requirements  for  integrated  circuits  not  being  met  by  commercial  integrated  circuit  market  pressures.  These 
requirements  include  high  speed  signal  processing  applications  for  radar,  electronic  warfare,  imagery  sensors,  communi¬ 
cations,  missile  navigation  and  guidance,  and  acoustic  sensors.  The  requirements  further  include  the  abilities  to 
survivf^  and  operate  over  the  military  temperature  range  (-55  degrees  Celsius  to  125  degrees  Celsius)  and  in  radiation 
environments.  In  addition  to  performance  enhancements,  the  components  being  developed  will  yield  10-  to  100-fold 
increases  in  system  reliability;  5-  to  10-fold  reduction  in  size,  weight,  and  power  consumption;  and  reduced  costs 
for  acquisitiont  spares,  maintenance,  and  system  modification.  The  overall  objective  is  to  develop  two  generations  of 
very  high  speed  integrated  circuits  through  pilot  production  line  capabili  and  to  achieve  the  earliest  possible  use 
in  military  systems.  The  program  is  structured  in  four  parts.  The  Definition  Phai:,;"  was  a  nine  month  effort  which 
\  considered  the  following  areas:  (1)  chip  set  architecture  (to  designate  functional  chips  usable  in  a  wide  variety  of 
applications),  (2)  computer  aided  design  system  definition,  (3)  device  design  and  modelling,  (A)  fabrication  process 
development,  (5)  requirements  for  circuit  patterning  equipment,  (6)  requirements  for  chip  testing  equipment,  (7) 
requirements  and  strategy  for  fault  tolerance  and  on-chip  test,  (8'  initial  design  of  first  generation  very  high  speed 
Integrated  circuit  drrao.vstration  subsystems.  Phase  I,  now  in  progress,  is  a  three  year  effort  to:  (1)  develop  the 
first  generation  very  high  speed  integrated  circuit  chips  (1.25  micrometer  minimum  feature  size)  to  the  pilot  p-o- 
ductlon  line  stage  tcgether  with  the  architecture,  design  and  fabrication  of  these  chips  and  the  demonstration  brass- 
boards  for  proof  of  very  high  speed  integrated  circuit  capabilities,  (2)  develop  second  generation  very  high  speed 
integrated  circuit  technology  for  chips  having  minimum  feature  sizes  of  0.5  to  0.8  micrometers  (about  one-thousandth 
the  dlaaeter  of  the  period  at  the  end  of  this  sentence)  to  demonstrate  second  generation  feasibility.  Long  lead  time 
major  Items  for  second  generation  very  high  soeed  integrated  circuit  are  computer-aided  design  software,  non-optlcal 
patterning  equipment,  and  fabrication  process  development.  Phase  II  will  be  a  two  year  effort  to  (1)  test  and 
evaluate  the  first  generation  very  high  speed  Integrated  circuit  demonstration  subsystemr,  aud  (2)  complete  second 
generation  very  high  speed  integrated  circuits  chip  sets  through  pilot  production  line  capability.  Phase  III  contains 
^  the  Technology  Support  work.  It  is  3  six  year  effort  which  runs  concurrently  with  and  supports  the  Definition  Phase, 
Phase  I,  and  Phase  II.  The  Technology  Support  work  consists  of  a  number  of  independent  3f forts  with  the  Intent  of 
(1)  providing  innovative  ideas  which  can  wake  ver^  high  speed  integrated  circuits  even  more  productive  and  (2)  filling 
g  ips  and  reducing  risk  In  Phase  I  and  II  efforts.  Innovative  architecture  and  computer  aided  design  approaches, 
critical  aspects  of  fabrication  processing,  and  tester  development  are  examples  of  areas  being  pursued. 

(U)  HKl^TKO  ACTIVITIES:  This  Is  a  Tri-Servlce  program  with  management  anJ  technical  oversight  executed  by  the  Office 
of  the  Undersecretary  of  Defense  for  Research  and  Engineering.  The  Program  Director  is  In  the  Office  of  the  Undersec¬ 
retary  of  Defense  for  Research  and  Engineering  end  coordinates  the  work  within  the  program  and  work  related  to  it.  The 
Services,  tl»e  Defense  Advanced  Research  Projects  Agency,  the  National  Aeronautics  and  Space  Administration  and  the 
National  Security  Agency  are  represented  on  the  Very  High  Speed  Integral ed  Circuits  Executive  Comnittee  chaired  by  the 
Utfice  of  the  Undersecretary  of  Defense  for  Research  and  Engineering  (Researcli  and  AdvanceC  Technology).  Related  acti¬ 
vities  include:  Aircraft  Avionics  (PE  #62202A);  Electronic  and  Electron  Devices  (PE  #62705A);  Electron  Device  Technology 
(PE  #()27t>2N);  Aerospace  Avionics,  (PE  #6220AF);  Aircraft  Avionics  Equipment,  (PE  #63207A);  /.vlonlcs,  (PE  #63202N); 
Advanced  Device  Development,  (PE  #b37Al'N);  Advanced  Avionics  for  Aircraft,  (PE  #63203F);  and  Electronic  Warfare 
Technology  (PE  #63718K). 

287 


Program  Element:  #63452F  TITLE:  Very  High  Speed  Integrated  Circuits  (VHSIC) 

DOD  Mission  Area:  Electronics  &  Physical  Sciences  (El))^  #551  Budget  Activity:  Advanced  Tech.-Oology  Development,  02 

(U)  WORK  PERFORMED  BY:  The  Office  of  the  Undersecretary  of  Defense  for  Research  and  Engineering  executes  program  man¬ 
agement  of  Very  High  Speed  Integrated  Circuits.  Air  Force  Wright  Aeronautical  Laboratories,  Wrlght-Patterson  Air  Force 
Base  OH,  provides  overall  financial  management.  The  work  is  monitored  in  the  following  organizations:  Electronic 
Technology  and  Device  Laboratories,  Electronic  Warfare  Laboratory,  and  Communications  Research  and  Development  Command, 
all  of  Fort  Monmouth  NJ;  Array  Missile  Command,  Huntsville  AL;  Army  Armament  Research  and  Development  Command,  Dover  DE; 
Army  Night  Vision  and  Electro-Optics  Laboratory,  Fort  Belvolr  VA;  Army  Research  Office,  Research  Triangle  Park  NC;  Nav£.l 
Electronic  Systems  Command,  Naval  Research  Laboratories,  both  in  Washington  DC;  Office  of  Naval  Research,  Arlington  7A; 
Naval  Ait  Development  Center,  Warminster  PA;  Naval  Surface  Weapons  Center,  Dahlgren  VA  and  incite  Oak  MD;  Naval  Weapons 
Center,  China  Lake  CA;  Naval  Ocean  Systems  Center,  San  Diego  VA;  Air  Force  Wright  Aeronautical  Laboratories,  Wrlght- 
Patterson  Air  Force  Base  OH;  and  Rome  Air  Development  Center,  Grlfflss  Air  Force  Base  NY  and  Hanscom  Air  Force  Base  MA. 
The  top  ten  contractors  were  Hughes  Aircraft  Corporation,  Malibu  and  Culver  City  CA;  Varian,  Beverly  MA;  Texas  Instru¬ 
ments,  Dallas  TX;  TRW,  Redondo  Beach  CA;  University  of  Illinois,  Urbana  IL;  Westinghouse,  Baltl-nore  MD;  Rockwell 
International,  Anaheim  CA;  Perkin  Elmer,  Norwalk  CT;  Honeywell  Inc.,  Minneapolis  hN;  and  Raytheon,  Bedford  MA.  Theie 
were  16  other  contractors  located  nationwide.  The  total  number  of  contracts  was  66. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  Definition  Phnse  was  completed  in  December  1980.  Results  of  the 
nine  parallel  contracts  Included  data  establishing  the  feasibility  of  the  first  very  high  speed  Integrated  circuit 
generation,  Initial  design  and  evaluation  of  brassboard  demonstration  subsystems,  and  assessment  of  technology  needs 
of  the  overall  program.  In  May  1981,  six  contracts  were  awarded  to  begin  Phase  I,  the  first  generation  chip  develop¬ 
ment.  This  is  a  three  year  effort  and  will  lead  to  establishment  of  pilot  production  lines  and  supporting  corapu^er- 
alded  design  centers.  Each  contract  calls  for  a  brassboard  demonstration  which  is  of  broad  military  system  applica¬ 
bility.  In  addition,  long  lead  tine  is  underway  to  establish  feasibility  of  the  planned  second  :hip  generation  (Phase 
II)  and  to  develop  needed  technology.  This  same  period  saw  initiation  of  59  smaller  Technology  Support  efforts  with 

a  variety  of  university,  industrial,  and  go/ernment  laboratories  in  areas  such  as  high  resolution  lithography,  design 
and  testing  methods,  and  advanced  wafer  processing  methods.  This  work  reduces  risk  in  the  Phase  1  and  II  efforts  by 
providing  a  source  of  new  and  Improved  technology  and  also  provides  a  mechanism  ro  edvance  the  fundamental  integrated 
circuit  art  for  the  benefit  of  the  entire  military  electronics  community.  An  additional  contract  was  awarded  under 
Paasie  I  to  develop  an  electron-beam  lithography  system  whl''.h  will  be  of  use  to  the  entire  program  under  Phase  II  by 
allowing  sub-micrometer  chip  fabrication  with  acceptable  throughput  and  cost.  A  supplemental  appropriation  of  $15.0M 
in  FY  19  i!  supported  expansion  of  the  original  program  plan  for  Phase  I  to  the  level  described;  this  will  ensure  cover¬ 
age  of  all  applicable  technologies  and  will  accelerate  introduction  in  additional  hlgh-payoff  system  .application  areas. 

2.  (U)  FY  1982  Program:  Under  Phase  detailed  design  of  first  generai.lon  chips  and  brassboard  will  be 
completed,  lliese  components  contain  20,000  to  50j,000  logic  gates,  typically  replacing  50  or  more  components  in 
jjresent  technology,  and  incorporating  built-in  test  and  reliability  features.  The  designs  stress  broad  system, 
appl Icabl 1 1 ty  along  with  techniques  to  customize  characteristics  inexpensively  for  specific  uses.  The  initial  group 
oi  Technology  Support  efforta  will  complete,  and  the  renults  will  be  fed  into  the  Phase  I  program.  A  limited  number 
of  new  Technology  Support  efftrts  may  be  started  if  needs  are  identified  in  Pliase  I.  The  funding  irxrease  of  $24. OM 
from  the  lY  1982  Descriptive  Sumnuiry  supports  the  Phase  I  expansion  described  in  the  piTC'^lous  paragraph. 


Program  Element;  #63a52F  TITLE;  Very  High  Speed  Integrated  Circuits  (VHSIC) _ 

DOD  Mission  Area;  Electronics  &  Physical  Sciences  (ED)^  #551  Kudget  Activity;  Advanced  Technology  Development,  #2 

Z.  (U)  FY  1983  Planned  Program;  In  the  second  half  of  the  three-year  Phase  I  program,  emphasis  will  he  on  com¬ 
pletion  and  qualification  of  pilot  producclon  and  supporting  facilities,  including  computer-aided  design  centers. 
Additional  first  generation  chip  sets  and  bra&^boards  will  enter  design  to  support  high  priority  system  applications 
in  such  areas  as  command,  contr *1,  and  communications,  and  space  systems.  Technology  Support  efforts  begun  in  response 
to  initial  Phase  I  requirements  will  complete,  and  the  results  will  support  finalization  of  the  first  generation  chip 
design  and  fabrication  facilities.  Initial  lots  of  fir«'.  generation  chips  will  be  intensively  evaluated  for  data 
processing  capacity,  roanuracturablllty ,  reliability,  and  testability.  Fabrication  of  brassboard  hardware  will  be  ele¬ 
vated  to  a  major  activity.  Advance  technology  work  for  Phase  II  will  enter  the  prototyping  and  trial  run  stage,  and 

Technology  Support  efforts  will  be  started  as  needed  to  address  deficiencies  found  in  preparing  for  these  higher 

complexity  components.  The  change  from  the  funding  level  of  the  FY  1981  Descriptive  Summary  reflects  transfer  of  $10, OM 
from  a  cancelled  project  In  another  defense  agency  plus  a  Department  of  Defense  budget  decision  to  increase  funding  by 

$13,6M.  This  will  continue  the  fully  scoped  program  to  obtain  the  earliest  and  widest  benefits  from  application  of  the 

teclinology  in  crucial  system  categories  for  all  three  Services. 

A.  (U)  FY  1984  Planned  Program;  Phase  I  will  complete  with  delivery  of  initial  chip  sets  and  brassboard  along 
with  established  capacity  to  design  and  build  chips  for  system  customers.  Phase  II  will  be  initiated  to  develop 
technology  and  pilot  production  capability  for  second  generation  very  high  speed  integrated  clrruitr  having  sub- 
inlcroineter  features  and  typically  100,000  gates  per  chip.  Technology  Support  efforts  will  continue  to  complete  In 
an  orderly  time  phasing,  and  results  will  support  Phase  II.  The  program  will  actively  seek  additional  opportunities 

to  employ  first  generation  chips  in  military  systems  in  order  to  realize  maximum  return  on  the  Phase  I  investment. 

Testi  ig  will  begin  on  the  Phase  I  bresaboards. 

5.  (IJ)  Program  uo  Completion;  Phase  II  will  be  a  two  year  effort  and  will  complete  in  FY  198o  with  establishment 

of  second  generation  chip  design  and  fabrication  facilities.  Technology  Support  efforts  will  continue  to  be  conducted 

to  meet  overall  program  needs  and  will  complete  in  FY  1985.  Testing  of  Phase  I  brassboards  will  also  complete  in  1985 
aiul  tlie  results  will  be  used  to  facilitate  use  of  the  new  components  in  operational  system  designs.  The  electron-beam 
lithography  system  begun  under  Phase  1  will  be  incorporated  Into  pilot  production  lines. 

b.  (U)  Hi le&tones;  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #63601? 

DOD  Mission  Area :  Engineering  Technology  (ATP),  #553 


Title:  Conventional  Weapons  Technology 

Budget  Activity:  Advanced  Technology  Development,  #2 


(J)  RESOURCES  (PROJECT  LISTING):  ($ 

In  thousands): 

Piolect 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estlmeted 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

21,152 

22,220 

20,017 

17,930 

Continuing 

Not  Applicable 

670A 

670B 

Ordnance  Technology 
Alr-to-Surface  Guided 

4,834 

4,033 

4,017 

2,830 

Contlnu ing 

Not  Applicable 

670E 

670F 

670G 

Weapons  Technology 
Air-to-Alr  Technology 
Aircraft  Gun  Technology 
Advanced  Explosives 

13,206 

1,599 

1,513 

13,297 

3,624 

1,166 

100 

8,500 

2.900 

1.900 
2,300 

8,800 

2,500 

1,200 

2,6C0 

Continuing 

Continuing 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 
Not  Applicable 
Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEEI^:  Includes  all  Air  Force  advanced  development  effort  for  technology 
base  demonstrations  of  advanced  non-nuclear  aircraft  armament  and  weapons  guidance  technology.  New  weapons  concepts  and 
technology  applications  are  developed  and  tested  to  demonstrate  feasibility,  effectiveness  .--nd  operational  potential. 
This  program  serves  as  the  basis  for  follow-on  system  development  and  advanced  prototyping  programs. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  Is  the  only  program  for  Conventional  Weapons  Technology  (6.3)  program 
within  the  Air  Force.  It  Is  a  many-faceted,  broad  scoped  program  which  will:  (1)  continue  conventional  weapons  develop¬ 
ment  Initiated  In  FY  1982  and  prior  years  such  as  Low  Altitude  Dispenser,  Infrared  and  Millimeter  Wave  guidance  demon¬ 
stration,  (2)  continue  promising  new  technology  demonstrations  such  as  the  Joint  Service  Adver:,e  Weather  Guidance  Demon¬ 
stration  and  Infrared  High  Value  Guidance  demonstrat Ion  which  appears  to  offer  a  guidance  option  for  Increased  capabil¬ 
ity  to  destroy  high  value  targets;  and  (3)  Tactical  Clobcl  Positioning  System  demonstration  which  will  provide  low 
cost  guidance  for  conventional  cruise  missiles.  Funding  requirements  are  derived  from  currently  contracted  commitments, 
historical  data,  and  Air  Force  cost  models. 

( ’ ' >  comparison  WITH  FY  1982  DESCRIPTIVE  SUMMARY : 

Total 

FY  1981  FY  1982  TY  1983  FV  1984  Additional  Estimated 

_  Estimate  Ertlmate  Estimate  to  Completion  Costs 


21,4b2  23,300 


20,900 


Continuing  Not  Applicable 


Difference  between  FY  82  submission  and  approved  funds  is  caused  by  Conf^  res  s  tonal  reduction  of  $2K. 
(U)  OTHER  /PPUOPRIATIO*:  FlIN-^S.  Not  Applicable 
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Program  Element:  #63601F  Title:  Conventional  Weapons  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity;  Advanced  Technology  Development.  #2 


detailed  background  and  DESCRIPTION:  The  objective  of  this  program  Is  to  apply  state-of-the-art  technology  to  the 
development  of  non-nuclear  weapons.  These  developments  are  driven  by  a  broad  range  of  tactical  and  strategic  require¬ 
ments  for  new  and  Improved  non-nuclear  weapons.  All  aspects  of  conventional  weapons  are  Included  In  the  program: 
borab/ralsslle  warheads,  fuzing  systems,  aircraft/stores  Interface  equipment,  adverse  weathor  alr-to-surface  and  air-to- 
air  seekers,  gun  mechanisms,  ammunition  and  propellants.  In  addition,  promising  foreign  technology  Is  evaluated  for 
possible  application  to  Air  Force  requirements.  This  program  element  Is  the  only  Air  Force  advanced  development 
effort  for  conventional  weapons  technology  which  forms  the  basis  for  follow-on  engineering  development  programs  to 
rfemonstrate  advancement  In  the  state-of-the-art. 

ACnvITIES;  This  program  demonstrates  non-nuclear  technology  advances  initially  Investigated  in  Air 
Force  exploratory  development  Conventional  Munitions  (PE  62602F),  Aerospace  Avionics  (PE  62204F)  and  Rocket  Propulsion 
(PE  62302F)  programs.  Coordination  Is  maintained  with  Advanced  Avionics  for  Aircraft  (PE  63203F),  Digital  Avionics 
Information  System  (PE  63243F)  and  NAVSTAR/Global  Positioning  System  (PE  64778F)  programs.  Outputs  from  this  program 
are  to:  The  Advanced  Missile  Subsystem  Demonstration  (PE  6331 3F),  Advanced  Short  Range  Alr-to-Alr  Missile  Technology 
(PE  633bOF),  Advanced  Medium  Range  Air-to-Air  Missile  (AMRAAM)  (PE  63370F/64416F) ,  Advanced  Attack  Weapons  (PE  63609F). 
Armament /Ordnance  Development  (PE  64602F).  Close  Air  Support  Weapons  System  (PE  644608F),  Air  Delivered  Land  Mines 
(PE  64610F),  and  Stitface  Defense  Suppression  (PE  64733F)  programs.  Trl-Servlce  coordination  Is  accomplished  through 
the  Joint  Technical  Coordinating  Croup  (JTCG)  for  Munitions  Development,  the  JTCG  for  Munitions  Effectiveness  and  the 
Joint  Service  Guidance  and  Control  Committee  for  guidance  and  control  activities.  Other  Joint  spetl'llzed  committees 
have  been  formed  for  specific  technology  sub-areas.  Jointly  funded/sponsored  tasks  In  this  program  Include  Standard 
Store  Interface  and  the  Ring  Laser  Tyro  programs  and  the  demonstration  of  Millimeter  Wave/Synthctlc  Aperture  Radar 
seeker  technology  on  Adverse  Weather  Seekers.  International  cooperation  and  coordination  la  effected  under  the 
auspices  of  The  Technical  Cooperation  Program  and  various  specific  country-to-couiitry  data  exchange  agreements, 
such  as  the  NATO  Infrared  and  millimeter  wave  target/background  signature  measurement  p'^ogram. 

PERFORMED  BY:  The  Air  Force  Armament  Laboratory,  Eglln  Air  Force  Base.  Florida  is  the  responsible  technical 
activity  for  this  program.  Test  facilities  at  the  Armament  Division,  Eglln  Air  Force  Base.  Florida;  the  Arnold 
Engineer  Development  Centei .  Arnold  Air  Force  Station.  TN;  and  the  Central  Inertial  Guidance  Test  Facility,  Holloman 
Air  Force  Base,  NM  support  this  program.  Major  contractors  on  this  program  are:  Brunswick.  Costa  Mesa;  Ca;  McDonnell 
Douglas,  Hunrlngtor.  Beach,  CA;  General  Dynamics  Corporation,  Pomona.  CA;  Texas  Instruments,  Dallas,  TX;  Honeywell 
Inc.  Minneapolis,  HN;  Hughes  Aircraft  Company,  Canoga  Park,  CA;  Martin  Marietta.  Orlando,  FL;  Teledyne  Syatemc  Company 
North^ldge  CA;  Lear  Selgler,  Grand  Rapids,  MI;  SRI  International,  Menlo  Park,  CA;  Motorola,  Scottadale,  AZ;  Perd  Aero¬ 
space,  Newport  Beach,  CA.  Elgiiieen  other  contractors  and  non-Alr  Force  Government  activities  hold  additional  contract* 


Program  Element :  #63601F 

DOD  Mission  Area;  Engineering  Technology  (ATP),  #553 


Title:  Conventional  Weapons  Technology 

Budget  Activity:  Advanced  Technology  Development,  #2 


(U)  PROGRAM  ACCOMPLI SHMEN^^fS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  Most  of  the  new  conventional  ordnance  In  the  Air  Force  inventory  or 

currently  in  acquisition  programs  was  Initially  demonstrated  under  this  program.  The  most  significant  FY  1981  accom¬ 
plishments  In  the  areas  of  ordnance,  alr-to-surface  guided  weapons,  alr-to-air  weapons  and  aircraft  gun  technologies 
are  as  follows: 


(U)  Ordnance  Technology •  The  first  two  Low  Altitude  Dispenser  vehicles  were  fit  checked  for  flight  testing  on  the 
F-15,  F-16,  and  F-4  In  Aug  81.  A  contract  was  signed  In  Jol  81  for  the  .Vntimat erlel  Incendiary  Submunition  program. 
Baseline  cluster  warhead  configurations.  Including  safe/arm/fuzlng  subsystems,  have  been  established  for  several  mis¬ 
siles  and  extensive  effectiveness  analyses  conducted  against  &  spectrum  of  targets.  Final  fabrication  and  testing  of 
the  Modular  Fuze  program  brassboards  were  completed. 

(U)  Alr-to-Surface  Guided  We*;)on  Technology;  Ml  1  limeter-Wave  contrast  guidance  seekers  for  autonomous  lock-on-af ter- 
launch  terminal  guidance  against  armor  were  successfully  demonstrated  over  a  wide  variety  of  targets  and  clutter 
background.  The  ml  1 llmeter-wave  seekers  achieved  a  technological  breakthrough  for  high  target  detection  probabilities 
lu  low  to  raoderai  e  clutter.  The  Z8000  inotructlon  set  was  accepted  for  use  In  defense  computer  systems  to  enable  the 
Air  Force  to  use  the  same  assembly  language  for  many  types  of  missile  computers.  The  Global  Positioning  System  (GPS)was 
successfully  deironstrated  as  a  technique  for  updating  tactical  missile  inertial  systems  In  a  Jamming  environment  and 
paves  the  way  f^.r  the  development  of  a  lightweight,  low-cost  GPS  receiver  for  integration  Into  the  Midcourse  Guidan:e 
Demonstration  (riGO)  program.  The  preliminary  design  for  the  MGD  has  beer,  approved  which  will  demonstrate,  through  cap¬ 
tive  and  free-Mlght  tests,  low-cost  midcourse  guidance  technologies,  which  have  potential  application  to  USAF  cruise 
missiles  and  tactical  missile  programs  such  ■•s  Medium  Range  Alr-to-Surface  Missile  (MRASM).  The  first  practical 
sub-wave  length  passive  Interferometer  capable  of  sorting  and  accurately  selecting  a  single  (JUF  v*mltter  from  a  field 
of  like  emittirs  broadcasting  co-frequency  Continuous  Wave  (CW)  wav^froms  was  flight  demonstrated.  The  accuracy  of 
the  Interfert-meter  and  system  compactness  promises  a  new  class  of  sicker  capable  of  operat<;.g  an  oro'er  of  magnitude 
lower  In  fre  juency  than  any  previous  seeker  against  multiple  CW  emitters.  This  capability  exposes  a  wh*.  Je  new  class 
of  targets,  represented  by  C3  and  Jammers,  to  lethal  countermeasures. 

(U)  Air-to-Air  Technology:  In  FY  19F.1  no  air-to-air  technology  was  developed  due  to  Congressional  reduction  of  funds 
for  this  Program  Element.  These  technologies  have  been  moved  back  to  explority  development. 

Aircraft  Cun  Technology:  Advanced  concepts  for  30*m  API  long  rod  penetrator  projectiles  needed  for  defeat  of 
luture  So’'Tet  aimer  by  the  A-IO  aircraft  have  been  identified,  development  initiate-*,  and  preliminary  design  corpletcd. 
C.xrpleted  ttse  development  of  a  30oim  linear  linkless  ammunition  feed  systes/  which  successfully  demonstrated  cycle  rates 
uu  to  A, COO  rounds  concept  for  20  and  30mm  ammunitions.  Completed  development,  of  a  30«m  projectile  for  alr-lo-alr 
appl  icat -or that  exhibits  increased  lethality  reduced  weight  and  A, 000  rt/sec  nuzzle  velocity. 


Program  Element:  #63601F  Title:  Conventional  Weapons  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #? 


2«  (U)  FY  1982  Planned  Program;  The  FY  82  program  emphasizes  the  technology  for  weapons  development  geared  to 

the  needs  defined  by  user  requirements  for  nonnuclear  conflicts  in  Europe  and  the  Middle  East.  Specific  major  efforts 
are  as  follows: 

(U)  Ordnance  Technology:  Investigation  of  standardized  aircraft/store  electrical  Interface  technology  to  enhance 
Interoperability  on  in-flight  fuze  setting  capability  will  be  continued.  Initiate  development  of  ar.  Advanced  Stores 
Management  System  which  develops  and  Implements  a  generic  stores  management  system  appllcabli  across  all  aircraft/ 
stores.  The  Low  Altitude  Dispenser  (LAD;  technology  development  will  bu  continued  which  will  provide  lifting,  stand¬ 
off,  and  off-axis  delivery  capability  as  well  as  a  German  Ministry  of  Defense  program  will  be  completed  to  demonstrate 
the  LAD  tube  dispensing  technique  proposed  forthe  German  MWX  dispenser  concept.  Continue  the  development  of  an  Anti- 
materials  Incendiary  Subraunitlo.i.  Continue  at  a  reduced  level  the  development  of  Standardized  Avionics  Integrated 
For.lng  which  uses  data  available  in  aircraft  avionics  to  provide  reel  time  optimum  fuze  setting.  Development  of  the 
Modular  Fuze  program  will  be  completed.  Demonstration  of  depleted  uranium  warhead  technology  concepts  for  defeat  of 
advanced  armor  will  be  completed. 

Air- to-Surface  Guided  Weapon  Technology;  Development  of  a  flight  weigh!  Tactical  Global  Posltlonlig  System  Class 
M  receiver  will  t)<^  continued.  Levelopraent  of  technology  for  all-weather  guidance,  standoff  delivery,  and  low  cost 
digital  subsystems  for  tactical  guided  weapons  will  continue.  Development  of  Tuned  Rotor  Gyro  technology  will  be 
Initiated  under  the  Midcourse  Guidance  Demonstration  (MGD)  program.  The  Joint  Navy/Alr  Force  Millimeter  Wt ve/Synthetic 
.Hperture  Radar  technology  development  will  be  continued  for  guidance  application  in  standoff  missiles  to  provide 
autonomous  search,  acquire,  and  track  capability  to  defeat  hlghvalue  targets.  Emitter  Homing  Technology  will  be 
Initiated  to  develop  a  new  seeker  design  for  the  Remote  Piloted  Vehicle  program  specifically  oriented  for  use  against 
early  warning/grout d  control  intercept  radars,  noise  modulated  continuous  wave  jammers,  and  ground  based  satellite 
Jammers.  Initiate  advanced  development  of  the  Infrared  High  ”alue  Target  Acquisition  program  to  design,  fabricate,  and 
captive  flight  test  brassboard  hardware  for  a  low  cost  autonomous  infrared  seeker  for  terminal  guidance  for  attacking 
high  value  fixed  targets  with  conventional  tactical  weapons.  Initiate  advanced  development  of  a  Carbon  Dioxide  (a>2) 
Laser  Technology  Guidance  Unit  which  will  demonstrate  the  capability  to  accomplish  midcourse  update,  feature  following, 
terrain  following/terrain  a’-oldance/obstacle  avoidance,  autonomous  real  time  3-D  target  detection/classif ication,  and 
suixaunitlon  di(.penser  cueing  with  a  C02  laser  radar  sensor. 

-lr~to-Alr  Technoiogy:  Initiate  the  Pa^slve/Actlve  All-Weather  Seeker  development  which  wIaI  demonstrate  passive/ 
active  RF  seeker  gulldance  for  alr-to-air  missile  application  and  advance  tne  state-of-the-art  of  multi-mode  seeker 

ttfchnology . 
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Program  Element :  #6360IF  Title:  Conventional  Weapons  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  Aircraft  Gun  Technology;  Initiate  studies  to  define  increased  payoffs  achievable  through  the  development  of  a  com¬ 
pact,  light-weight,  fixed  barrel  30mm  gun  in  comparison  with  existing  20  and  30mm  gun  systems.  Continue  development  of 
an  advanced  30mm  API  projectile  capable  of  defeating  Soviet  armor.  Complete  the  development  of  an  advanced  high 
explosive  projectile  with  augmented  lateral  effects  (ALE)  which  projects  discrete  fragments  of  a  predete^-mlned  size  and 
weight  at  velocities  exceeding  5000  ft/sec. 

(U)  Advanced  Explosive  Technology:  Initiate  advanced  development  of  a  low  cost  insensitive  explosive  (EA)  for  use  in 

shaped  charge  and  submunition  warheads,  and  hard  target  penetrating  warheads. 

3.  (U)  FY  1983  Planned  Program;  The  FY  1983  program  predicated  upon  adequate  funding  will  empb^slye  the  develop¬ 

ment  of  technology  to  support  the  development  of  weapons  for  adverse  weather/night  and  increase  the  survi’^abi llty  of 
the  delivery  aircraft  through  the  use  of  standoff  and  Indirect  attack  weapons.  The  majer  efforts  within  each  project 
are  as  follows: 

(U)  Ordnance  Technology;  Investigation  of  standardized  aircraft/store  electrical  interface  technology  to  enhance 
Interoperability  and  in-  light  fuze  setting  capability  will  be  continued  with  final  design  and  fabrication.  Develop- 
raej.t  of  an  Advanced  Stores  Management  System  which  develops  and  ImplcRenta  the  architecture  of  a  generic  stores  manage¬ 
ment  system  appllcaMe  across  all  aircraft/aircraft  stores  will  continue.  A  powered  how  Altitude  Dispenser  technology 
development  will  be  continued  which  will  provide  standoff  and  off-axis  delivery  capability  as  well  as  optimum  patterns 
for  the  subraunltlcns  deployed.  Complete  the  development  of  an  Antimaterial  Incendiary  Submunltion  which  combines  self¬ 
forging  fragmentation  technology  with  Integral  incendiary  technology  to  provide  an  effective  submunltion  for  defeat 
of  diesel  fueled  and  lightly  armored  targets.  Continue  the  developcuent  of  Standardized  Avionics  Integrated  Fuzing 
technology,  which  uses  data  available  in  aircraft  avionics  to  provide  real  time  optimum  fuce  settings  for  bomb  dls 
pensei's . 

Alr-to-Surface  Guided  Weapons  Technology;  The  development  of  light  weight  Tactical  Global  Posltlonlne  System 
Class  M  receiver  will  be  completed  and  flight  tested  to  evaluate  Its  utility  as  part  of  an  advanced  tactical  midcourse 
guidance  subsystem  in  the  Midcourse  Culdstice  Demonstration  (MGD)  program.  Development  of  Tuned  Rotor  Gyro  technology 
wlli  be  completed  as  part  of  the  MGD  program.  The  Joint  Navy/ Air  Force  Millimeter  Wave/Synthetic  Aperture  Radar 
technology  development  for  guidance  application  In  standoff  missiles  will  be  completed  to  provide  autonoaK>us  search, 
acquire,  and  track  capabilities  to  defeat  high  value  targets  such  c.3  ships,  airfields,  and  POL.  Emitter  Homing  Tech¬ 
nology  will  continue  In  support  of  developing  a  new  seeker  design  for  the  Remote  Piloted  Vehicle  prograc  for  use  against 
early  warning/ground  control  Intercept  radars,  noise  modulated  continuous  wave  Jammers,  and  ground  based  satellite 
jamovers.  The  Infrared  High  Value  Target  Acquisition  program  will  continue  with  brasaboard  fabrication  Integration,  and 
performance  of  captive  flight  testing  to  demonstrate  the  feasibility  of  attacking  high  value  fixed  targets  with  conven¬ 
tional  tactical  weapons  utilizing  a  relatively  low  cost  autonomous  infrared  seeker  for  terminal  guidance.  Oevelopiaent 
of  a  Carbon  Dioxide  (CO2)  Laser  Technology  Guidance  Unit  will  continue  which  demonatratea  the  capability  to  accomplish 
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midcourse  update,  feature  following,  terrain  fol lowing/ terrain  avoidance/obstacle  avoidance,  autonomous  real  time  3~D 
target  detection/classification  and  submunition  dispenser  cueing  with  a  C02  laser  radar  sensor  associated  signal 
processing  algorltms. 

(U)  Alr~to~Air  Technology:  The  Passlve/Act Ive  All-Weather  Seeker  development  program  will  continue  which  will  demon¬ 
strate  p'sslve'/active  guidance  for  air-to-air  missile  application  and  advanced  state-of-the-art  multi-mode  seeker 
technology. 

(U)  Aircraft  Gun  Technology:  Initiate  advanced  development  of  a  new  compact,  light-weight  fixed  barrel  30mm  gun  for 
the  Advanced  Tactical  Fighter  to  provide  increased  effectiveness  against  aerial  and  armored  targets  greater  standoff 
ranges  than  are  currently  available  with  existing  systems.  Complete  development  of  an  advanced  30mm  API  projectile 
capable  of  defeating  advanced  Soviet  armor.  Initiate  development  of  a  Sabot  Diverter  program  to  allow  the  advanced 
30mm  API  p.ojectile  to  be  fired  from  the  GPU-5  Gun  Pod  and  A-10  aircraft. 

(U)  Advanced  Explosives  Technology;  Continue  development  cf  lowest  cost  insensitive  explosive  (EA)  for  use  in  shared 
charge  and  submunition  warheads  and  hard  target  p^^netratlng  warheads. 

A.  (U)  FY  198A  Plannee  Program;  The  FY  198A  program  will  continue  the  development  of  technology  to  support  alr- 
to-surface  weapons  for  use  In  adverse  weather  ana  night  as  defined  by  European  and  Middle  East  non-nuclear  scenarios. 

(U)  Ordnance  Technology:  Investigation  ot  standardised  aircraft/store  electrical  interface  technology  to  enhance 
interoperability  and  In-flight  fuze  setting  capability  will  be  completed.  Development  of  an  Advanced  Stores  Manage¬ 
ment  System  which  develops  and  implements  the  architecture  of  a  generic  stores  management  system  applicable  across 
all  existing  aircraft/aircraft  stores  will  continue  with  application  to  the  Advanced  Tactical  Fighter  aircraft.  The 
powered  Low  Altitude  Dispenser  program,  which  will  provide  standoff  and  off-axla  delivery  capability  as  woll  as 
optimum  patterns  for  the  submunitions  deployed,  will  he  continued.  Initiate  advanced  develt'^M^ent  of  an  airfield  attack 
submunition  and  evaluate  dispenser  conceptu  for  the  submunition.  Complete  the  development  of  Standardized  Avionics 
Integrated  Fuzing  technology  which  uses  data  available  in  aircraft  avionic,  to  provide  real  time  optimum  fuze  settings 
for  bombs  and  dispensers. 

Ai r-to-Surf ace  Guided  Weapons  Technology;  Complete  development  of  technology  under  the  Hldcourse  Guidance  Demon¬ 
stration  program  for  an  all-weather,  standoff  delivery,  low  cost,  digital  guidance  subsystem  for  tactical  guided  wea¬ 
pons.  Complete  development  of  Emitter  Homing  Technology  for  a  new  seeker  for  the  Remote  Piloted  Vehicle  program  for  use 
against  e&rly  warning/ground  control  intercept  radars,  noise  modulated  continuous  wave  jammers,  and  ground  based  satel¬ 
lite  Jamtaers.  complete  development  of  the  Infrared  High  Value  Targat  Acquisition  program  with  brassboard  fabrication 
lntcgr.Klon,  and  performance  of  captive  flight  testing  to  demonstrate  the  feaslMllty  of  attacking  fixed  targets  with 
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conventional  tactical  weapons  utilizing  a  relatively  low  cost  autonomous  infrared  seeker  for  terminal  guidance.  Devel¬ 
opment  of  a  Carbon  Dioxide  Laser  Technology  Guidance  Unit  will  continue  which  demonstrates  the  capability  to  accomplish 
midcourse  update,  feature  following,  terrain  following/terrain  avoidance/obstacle  rvoidance,  autonomous  real  time  3-D 
target  detection/classification  and  submunltion  dispenser  cueing  with  a  CO2  laser  radar  seneor  and  associated  signal 
processing  algorltms.  Initiate  an  Emitter  Homing  Technology  seeker  advanced  development  program  for  application  to 
defense  suppression  missiles  and  advanced  dispenser  concepts.  Initiate  an  advanced  development  program  to  evaluate 
and  develop  seeker  proceesor  technology  to  reduce  the  risk  of  developing  the  Tactical  Defense  Suppression  missile. 
Initiate  development  of  the  Advanced  Optical  Rotation  Sensor  program,  a  gyro  advanced  development  program  utilizing 
laser  technology,  which  has  potential  use  Incurrent  or  follow-on  conventional  cruise  missiles. 

(U)  Alr-to-Alr  Technology:  Development  of  the  Passive-Active  radar  guidance  development  will  continue. 

(U)  ..ircraft  Gun  Technology:  Continue  development  of  a  new  compact,  light-weight,  fixed  barrel  30mm  gun  for  the 
Advanced  Tactical  Fighter  to  provide  increased  terminal  effectiveness  against  aetlal  and  armored  targets  at  greater 
standoff  rnnges  than  are  currently  available  with  existing  systems.  Complete  development  of  a  Sabot  Diverter  program, 
to  allow  the  advanced  30mm  API  projectile  to  be  fired  from  the  GPU-5  gun  pod  and  A-10  aircraft. 

(U)  Advanced  Exploslvcp  Technology:  Continue  development  of  low  cost  Insensitive  explosive  (EA)  for  use  In  shared 
charge  &nd  subfjunltlon  warheads,  and  hard  targ^^t  penetrating  warheads.  ailtiate  nrogram  to  begin  qualification  of 
EA  in  general  purpose  boebs  as  replacement  for  trltonal. 


5. 

(U) 

Program  to 

Coapletloc;  This  is  a  continuing  technology  base  program 

t). 

(U) 

Milestones 

Not  Applicable 

7. 

(il) 

Resources  : 

Not  Applicable 

H. 

(U) 

Comparison 

with  FY  1981  Budget  Data:  Not  applicable. 
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Project:  670B  Title:  Air-tc-Surface  Guided  Weapons  Technology 
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OOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development >  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION :  This  project  Is  a  continuing  effort  to  provide  the  technology  base  neces¬ 
sary  to  support  future  development  of  Improved  alr-to-surface  guided  weapons.  The  objectives  are  to  develop  and  demon¬ 
strate  technologies  to  improve  the  Air  Force'r  alr-to-surface  guided  weapons  capability.  Emphasis  is  on  technologies 
which  provide  for  affordable,  standoff,  adverse  weather  '*ulded  weapons.  This  project  is  divided  Into  two  tasks:  Mld- 
coi.rse  Guidance  Technology  and  Air- to-Surface  Terminal  Guidance  Technology.  Midcourse  Guidance  Technology  -  The 
primary  objective  of  this  task  Is  to  provide  a  signifies  it  Improvement  in  cost  for  tactical  weapon  avionics.  There 
are  basically  three  thrust  areas  within  this  task:  (1)  Low  Cost  Inertial  Guidance  Development;  (2)  Core  Avionics;  and 
(3)  update  systems  which  provide  Initialization  and  bound  the  errors  of  the  total  !.ystem.  Alr-to-Surface  Terminal 
Guidance  Technology  -  The  primary  objective  of  this  task  Is  to  develop  and  demonstrate  terminal  guidance  seekers  which 
can  achieve  hlt-to-klll  accuracies  against  armored  vehicles  and  high  value  fixed  targets.  Autonomous  ( lock-on-af ter- 
launch)  and  non-autonomous  (lock-on-before-launch)  modep>  of  operation  for  the  guidance  seekers  shall  be  considered. 
Autonomous  techniques  for  acquiring  and  tracking  Radio  Frequency  emitting  threats,  especially  enemy  communications 
facilities  and  Jammers,  are  stressed.  Efforts  under  this  task  are  structured  to  Investigate  technical  alternatives 
which  lower  risk  associated  with  ongoing  system  development  programs  and  develop  a  firm  technical  base  required  to 
support  proposed  system  development  programs. 

(U)  RELATED  ACTIVITIES:  This  project  demonstrates  tactical  alr-to-surface  guided  weapons  advanced  technology  Initially 
Invei’ttgated  In  Air  Force  exploratory  development  Conventional  Munitions  (PF  62602F)  or  .\erospace  Avionics  (PE  62204) 
programs.  Coordination  Is  maintained  with  Air  Force  advanced  development  program** :  Advanced  ..vlonlcs  for  Aircraft 
(PE  63202F),  NAVSTAR/GPS  (PE  64778F),  and  with  the  Ordnance  Technology  Project  670a  and  Alr-to-Alr  Technology  Project 
670E  of  this  program  element.  Outputs  from  this  project  are  primarily  Into  Advanced  Attack  Weapons  (PE  63609P);  part 
"graduates"  have  also  transitioned  Into  the  Close  Air  Support  Weapons  System  (PE  64603F)  and  Surface  Defense  Suppression 
(PE  64733F)  programs.  Trl-Servlce  coordination  Is  accomplished  through  the  Joint  Technical  Coordinating  Group  for 
Munitions  Development,  the  Joint  Service  Guidance  and  Control  Committee  established  by  DOD  Instruction  5154.26  end 
other  Joint  specialized  committees  forme J  In  specific  technology  sub-areas.  Task  areas/work  units  *«hlch  are  funded/ 
soonsored  Jointly  between  the  Air  Force  Armament  Laboratory  and  Air  Foioe  Avionics  Laboratory  include:  Millimeter 
Wave  Guidance  supporting  technology.  Global  Positioning  System  Midcourse  Guidance^  and  Low  Cost  Inertial  Mldcoursc 
Guidance.  Joint-Service  funded/sponsored  efforts  include  digital  guided  weapons  technology,  millimeter  wave  guidance 
technology  and  Synthetic  Aperture  Radar  seeker  techndngy.  International  cooperation  and  coordination  is  effected 
under  auspices  of  the  Technical  Louperatlon  Program  and  several  specific  country-to-countrv  data  exchange  agreements. 

PERFORMED  BY  :  The  Air  Force  ArB>am.*nt  Laboratory,  Eglln  AFB,  FL,  Is  the  re^ponslUle  *;fichnlcal  activity  for 
this  project.  Laboratory  facilities  of  the  .\ir  Force  Armament  Laboratory  and  the  Air  Forco  Avionics  Laboratory  are 
Involved  In  the  work.  Test  facilities  at  the  Armament  Division,  Eglln  AFB,  FL;  the  Arnold  Engineering  Develooment 
Center,  Arnold  Air  Force  Station,  TN;  and  the  Central  Inertial  Guidance  Test  facility,  Holloman  AFB,  KTI,  support  this 
project.  .’Jajot  contractors  on  work  u-.lts  Included  In  this  project  i?re.  Honeywell,  Inc,  Hopkins,  MI;  Hughe-  Aircraft 
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Corporation,  Canoga  Parle  and  Culver  City,  CA;  Texas  Instruments,  Dallas,  TX;  Teledyne  Systems  Co,  Northridge,  CA; 

Lear  Selgler,  Grand  Rapids,  MI;  Computer  Science  Corporation^  Huntsville,  aL;  Martin  Marietta,  Orlando,  FL;  McDonnell 
Douglas,  Huntington  Beach,  CA;  General  Dynamics,  Pomona,  CA;  and  Eperry,  Orlando,  FL.  Five  other  contractors  hold 
additional  contracts,  for  a  total  of  21  contracts  in  this  project. 

(U)  PROGRAM  ACCOMPLI SHMEtfTS  AND  FUTURE  PROGRAMS; 

1  .  (U)  FY  1981  and  Prior  Accoaplishtnents :  Millimeter-Wave  contrast  guidance  seekers  for  sutonoLious  lock-on- 

after-liunch  terminal  guidance  against  armor  were  successfully  demonstrated  over  a  wide  variety  of  targets  and  clutter 
background.  The  millimeter-wave  seekers  achieved  a  technological  breakthrough  for  high  target  detection  probabilities 
in  low  to  moderate  clutter.  The  Z8000  instruction  set  was  accepted  for  use  in  defense  computer  systems  to  enable  the 
Air  Force  to  use  the  same  assembly  language  for  many  types  for  missiles  computers.  The  Global  Positioning  Syste:si  (GPS) 
vas  successfally  laboratory  demonstrated  as  a  technique  for  updating  tactical  missile  Inertial  systems  in  a  Jamming 
environment  and  paves  the  wey  for  the  development  of  a  lightweight,  low-cost  GPS  receiver  for  Integration  into  the 
Midcourse  Guidance  Deraonstratlon  (MGD)  program.  The  preliminary  design  for  the  MGD  has  been  approved  which  will  demon¬ 
strate,  through  captive  and  f-ee-fllght  tests,  low-cost  midcourse  guidance  technologies  which  have  potential  application 
to  USAF  cruise  missiles  and  tactical  missile  programs  such  as  Medium  Range  Alr-to-Surface  Missile  (MRASM). 

FY  1982  Program;  Development  of  a  flight  weight  Tactical  Global  Positioning  System  Class  M  receiver  will 
iH*  continued  to  provide  an  advanced  tactical  mldcourse  guidance  subsyrtea  for  the  Midcourse  Guidance  Deponstrailon  (MGD) 
program.  Deveiopmrnt  of  technology  for  all-w.ather  guidance,  standoff  delivery,  and  low  cost  digital  .'^absystewG  for 
tactical  guided  weapons  will  continue  under  the  MGD  program,  including  the  Industiy  Lower  Coct  Inertial  Guidance  Sub¬ 
system,  the  Digital  Integration  Subsystem,  the  Unaided  Tactical  Guidance  software,  and  the  high  order  language  develop¬ 
ment  (Ada),  for  terrain  correlation  in  cruise  mls3lle8.  Development  of  Tuned  Rotor  Gyro  technology  will  be  initiated 
under  the  MGD  program.  The  Joint  Navy/Air  Fcice  Miilimeter  Wave/Synthetic  Aperture  Radnr  technology  development  will 
he  tontlnueJ  for  guidance  application  in  standoff  mlcslles  to  provide  autonomous  search,  acquire,  and  track  capability 
to  defeat  high  value  tarqetr  sach  as  ships,  airfields,  POL,  and  bridges.  Emitter  Homing  Technology  will  be  Initiated 
to  develop  a  i.su  seeker  design  for  the  kemoc**^  Pliofed  Vehicle  specifically  oriented  for  use  against  early  warning/ 
ground  control  intercept  radars,  noise  modulated  continuous  vsve  jaataer'i,  and  ground  based  satellite  jammers.  Initiate 
advanced  development  of  the  Infrared  High  Value  Target  Acquisition  program  to  design .  fabricate,  and  captive  fligut 
test  bra!isboa*-d  hardware  lor  a  low  coct  autonomous  infrared  seeke»'  for  terminal  guidance  in  attacking  high  value  fixed 
targets  with  convent lot.a J  tactical  weapons.  Initiate  advan.'cd  development  of  a  Carbon  Dioxide  (CO2)  Laser  Technology 
Guidance  Unit  which  will  demonstrate  the  capahiiity  to  accomplish  mldcourse  update,  feature  following,  terrain 
follouing/terraln  avolda.ice/obstac le  avoidance,  autonomous  real  ttwio  3-D  target  detection/classification,  and  submuni¬ 
tion  dlsp^rnscr  cueing  with  a  CO^  laser  radar  sensor  and  associated  signal  processing  algorithms. 
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3.  (U)  FY  1983  Planned  Program:  The  development  of  a  lightweight  Tactical  Global  Positioning  Syetem  Cla^s  M 
receiver  ^111  be  completed  and  flight  tested  co  evaluate  Its  utility  as  part  of  an  advanced  tactical  midcourse  guidance 
subsystem  In  the  Mldco'irse  Guidance  Demonstration  (MGD)  'Tograa.  Development  of  technology  foi  ell-weather  gulda.tce^ 
standoff  delivery,  and  low  cost  digital  subsystems  for  tactical  guided  weapons  will  continue  under  the  MGD  orogram. 
Development  of  Tuned  Rotor  Gyro  technology  will  be  completed  as  part  of  the  MGD  program.  The  Joint  Navy/Air  Fcr.e 
Millimeter  Wave/Synthetic  Aperture  Radar  technology  development  for  guidance  application  in  staviloff  missiles  will  be 
completed  to  provide  autonomous  search,  acquire,  and  track  capabilities  ro  defeat  high  value  targets  such  as  ships, 
airfields,  POL,  and  bridges.  Emlttei  Homing  Technology  will  continue  in  oupoort  of  developing  a  new  seeker  design  for 
the  Remote  Piloted  Vehicle  program  for  use  against  early  varnlng/ground  control  intercept  radars  noise  modulated  contin¬ 
uous  vave  jammers,  and  ground  based  satellite  jammers.  The  Infrared  High  Value  Target  Acquisition  program  will  continue 
::*lth  brassboard  fabrication  and  cap*  ive  flight  testing  to  demonatrate  the  feasibility  of  attacking  high  value  fixed 
targets  with  conventional  tactical  i.e#jpons  utilizing  a  relatively  low  coat  autonomous  Infrared  seeker  for  teralna' 
guidance.  Development  of  a  Carbon  Dioxide  (CO2)  Laser  Technology  Guidance  will  continue  which  demonstrates  the  capa¬ 
bility  to  accomplish  raldcourse  update,  f'lature  following,  terrain  following/terrain  avoidance/obstacle  svo*d8nce, 
autonomous  real  time  3-D  target  detect? o j/classtf icitlon  and  submunition  dispenser  cueing  with  a  C02  laser  radar  sensor 
and  associated  signal  processing  algorithms. 

FY  98^  Planned  Program:  Complete  development  of  technology  under  the  Midcourse  Guidance  Demonstration 
program  fnr  an  all-weather,  standoff  delivery,  low  cost,  digital  guidance  subsystem  for  tactical  guided  weapons. 

Continue  development  of  Kmiter  Homing  Technology  for  a  new  seeker  foi  the  Remote  Piloted  Vehicle  program  for  use  agalnsr 
early  wai nlng/grcur.d  control  Intercept  radar's,  noise  modulated  continuous  wave  jammers,  and  ground  based  satelltfn 
Jammers.  Complete  develonoent  of  the  Infrared  High  Value  Target  Acquisition  program  with  brassboard  fabrication 
integration,  nnd  performance  o.“  captive  flight  testing  to  dep*onstrate  the  feasibility  of  attacking  high  value  fixed 
targets  with  conventloral  tactical  weapons  utilizing  a  relatively  lov»  cost  auronomoes  Infrared  seeker  for  terminal 
guidance.  Developraert  of  a  Carbon  Dioxide  Laser  Technniogy  Guidance  Unit  will  continue  which  demonstrates  the  capa¬ 
bility  to  accomplish  «ldco«:rse  'ipdate,  feature  following,  terrain  following/terrain  avoidance/obstacle  avoidance, 
autonomous  real  cls.e  3-D  target  dctectlon/c lasclf IcaL Ion  and  submunlt^on  dispenser  with  a  CD2  laser  radar  sensor  and 
associated  advanced  development  progriia  for  appli'jatlon  to  defense  suppression  missiles  and  advanced  dispenser  concepts. 
Initiate  development  of  the  Advanced  Optical  Rotation  Sensor  program,  a  gyro  a:*vanced  dev'lopaent  program  utilizing 
laser  technology,  which  has  pote.tclal  <  se  In  current  or  follow-on  conventional  cruise  missiles. 


s. 

(U) 

Program  to 

Completion:  This 

is  a  continuing  tech.iolog>  base  projecl. 

6. 

(U) 

Ml lestones 

:  Not  Applicable 

(U) 

Kc"ourccs : 

(?  in  th«>usands): 

:  FY  1C81 

FY  1982 

FY  1983 

FY  1984 

K0r4E 

13.206 

12,297 

8,9< 

8,800 

Additional 
to  Completion 

Continuing 


To.'al 
Estimated 
Cost _ 

Nor  Applicable 
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(U)  E.  Comparison  with  FY  1982  Descriptive  Summary: 


FY  1981 


Total 

Additional  Estimated 

FY  1982  FY  1983  FY  1984  to  Completion  Cost 


13,206 


12,297  13,400 


11,900  Continuing  Not  Applicable 


Project  670B  funds  in  FY  1983  and  FY  1984  have  ceen  reduced  to  accomplish  higher  priority  developments  with 
the  program  element. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Progra.a  Klemeat:  #  63603F  Title:  Space  Laser  Procram 

DoD  Mission  Area:  Directed  Energy  Technology^  #554  Budget  Activity:  Advanced  Technology  Development »  #2 

(U)  RESOURCE  (PROJECT  LISTING) ($  in  thousands): 


Project 

Number  Title 

FY  1981 

Actual 

FY  1982 

Estimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

NONE 

20,000^ 

40,561 

37,104 

123,779 

221,444 

2848  System  Definition  and  System  Technologies 

2849  Laser  Technologies  and  Target 

NONE 

NONE 

9,700 

10,300 

19,636 

20,925 

17,818 

19,286 

76,255 

47,524 

123,409 

98,035 

Vulnerabilities 


*In  Pronram  Element  64406F#  Project  2135#  Advanced  Systems. 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AbiP  MISSION  NEED;  This  program  is  designed  to  determine  the  feasibility  of  space- 
based  laser  weapon  systems.  It  is  a  joint  DoD  (AF/DARPA)  program  which  will  utilize  existing  technology  programs 
where  possible#  especially  DARPA  TRIAD.  The  pro<"'ram  will  address  requirements  for  the  following  missions:  ballistic 
missile  defense,  CONUS  and  fleet  air  defense#  satellite  defense#  arti-satellite  operations#  interdiction  of  airborne 
targets,  and  precision  strikes  against  ground  targets. 


BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  combined  system  definition/technology  risk  redaction  program  is  oriented  toward 
a  multi-mission,  ^space  laser  weapon  system.  Work  begun  in  FY  82  will  be 
continued  in  the  foil  wing  areas:  (1)  system  definition,  (2)  damage  and  vulnerability#  (3)  maintenance  of  mission  effec¬ 
tiveness  in  the  presence  of  countermeasures#  (4)  utility  analysis,  (5)  supporting  laser  and  optics  technology#  and  (6) 
system  technology  and  growth  (short  v/avelength)  technologies. 

f^OMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  Not  appUcable.  Program  Element  is  a  new  line  in  FY  1983.  Program 
start  will  be  done  under  Program  Element  64406F  in  FY  1982#  with  the  $20M  specifically  provided  by  Congrefcs  in  the  FY  82 
apfiropriations  bill  in  the  Space  Defense  Systems  Program  for  this  effort, 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 
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Program  Element;  #  63603  Title:  bpace  Laser  Ptograra 

DOD  Mission  Area:  Directed  Energy  Technology^  <{^554  Budget  Activity:  Advanced  Technology  Development^  #2 

DETAILED  BACKGROUND  AND  DESCRIPTION:  The  BoD  has  invested  heavily  in  High  Energy  Laser  (HEL)  technology  over  the 
past  fifteen  years.  This  technology  base  is  reaching  sufficient  maturity  to  examine  the  feasibility  and  possible  applica¬ 
tions  of  a  laser  weapon  system.  Space-based  laser  weapon  systems  could  possibly  be  used  for  a  variety  of  missions  includ- 
ir.g  ballistic  missile  defense,  air  defense,  satellite  defense,  anti-satellite  operations,  interdiction  of  airborne  tar¬ 
gets,  and  piecision  strikes  against  selected  ground  targets.  There  are  a  nuitL  er  of  questions,  however,  which  remain 
unanswered.  How  effective  would  a  space-based  laser  be  for  each  of  these  missions?  Couid  it  perform  multiple  missions? 
^  How  effective  would  be  the  space-based  laser  compared  with  more  conventional  weapon  systems?  Can  we  develop  an  acquisi¬ 
tion,  tracking,  and  pointing  system  capable  of  extremely  accurate  pointing  coupled  with  very  high  slew  rates?  These  are 
only  some  of  the  critical  uncertainties,  both  in  system  design  and  supporting  technology,  which  must  be  resol/ed  before 
commitment  is  made  to  full  scale  development  and  deployment.  The  DARPA  TRIAD  Progreun  will  provide  the  nucleus  for  the 
technology  risk-reduction  program,  with  its  development  of  the  components  for  a  laser.  The 

\  technology  development  in  this  program  will  be  aimed  at  improving  key  components  of  the  TRIAD,  and  developing  othe^ 
components  which  have  not  been  considerad  to  date,  which  arc  necessary  to  build ^ 

the  baseline  for  a  mul t l-missioa  system.  If  successful,  this  program  will  provide  sufficient  infcrmation  by  FY  87  to 
allow  an  informed  decision  whether  tc  proceed  with  the  development  and  deployment  of  a  space-based  laser  weapon  system. 

The  program  ir  divided  into  two  projects:  Project  2848,  System  Definition  and  System  Technologies,  and  Project  2849, 
Laser  Technologies  and  Target  Vulnerabilities.  Under  Project  2848,  the  total  system  concept  definition  will  include  the 
space  laser  platform;  surveillance;  communications,  command,  and  control  (C^)l  and  launch  and  servicing  segments.  The 
definition  of  the  space  laser  platform  will  include  the  laser  weapon;  the  acquisitioii,  tracking,  and  pointing  subsystem; 
the  cryogenic  storage  system;  and  possibly  some  portions  of  the  surveillance  and  systems.  Consideration  inu 't  be  given 
to  the  proper  interaction  of  the  various  elements  of  the  system  to  insure  it  will  perform  a  specified  mission.  An  initial 
concept  of  operations  must  be  developed  which  addresses  the  required  degree  of  autonomy:  for  example,  there  i3»ay  be  no 
time,  once  a  missile  attack  has  been  verified,  for  human  intervention.  Utility  analyses  will  be  performed  for  a  variety 
of  missions  including  baJlistic  missile  defense,  anti-catellite  operations,  satellite  defense,  and  air  defense.  These 
^  analyses  will  include  assessment  of  the  cost  and  effectiveness  of  system  alternatives  for  each  mission  application. 
The  space-based  laser  weapon  system — including  supporting  elements  such  as  space-  and  ground-based  surveillance — must 
not  only  survive,  but  remain  mission  effective  in  the  presence  of  active  and  passive  counterr-easures .  The  Program  Office 
must  analyze  the  possible  operational  and  technical  responses  to  passive  rounterireasures,  directed  against  one  or  more 
segments  of  the  system,  which  couli  disrupt  or  destroy  completion  of  the  mission.  The  mix  of  operational  procedures 
and  hardware  providing  cost-effective  ourvivabili ty  enhancements  against  active  countermeasures  (directed  at  spacecraft, 
data/communicacions  links,  or  ground  elements)  should  be  identified.  The  Program  Office  will  conduct  risk/uncertainty 
reduction  efforts  on  surveillance  and  technologies  required  for  overall  battle  management.  Spacecraft  subsystem 
component  technologies  unique  tc  the  space-laser  platfon,.,  such  as  concepts  for  vibration  isolation,  thermal  managemenc 
and  long-term  reactant  storage,  will  be  developed.  In  Project  2C49,  the  Program  Office  will  develop  laser  and  optics 
technology  to  support  a^  T  lassr.  The  Program  Office  will  also  conduct 

vulnerability  analysis  and  testing  to  increase  the  confidence  in  assessment  of  vulnerability  and  hardening  potential 
for  targets  identified  in  the  system  mission  effectiveness  analyses. 

R»?lated  Activities:  The  nucleus  for  technology  development  of  a  space-baaed  laser  woap^^n  system  is  the  DAR«>A  JRIAD 
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Program  Element;  #  636G3  Title;  Space  Laser  Program 

DOD  Mission  Area;  Directed  Energy  Technology^  #554  Budget  Activity;  Advanced  Technology  Development ^  #2 

program  funded  in  Program  Element  627 11E,  Projects  EE-7,  EE-8,  and  EE- 12.  Program  Element  6271  IE,  Project  KE-7  contains 
the  development  for  the  Acquisiti^'n,  Tracking  and  Pointing  Experiment  -  TALON  GOLD.  The  objective  of  this  program  is  to 
dev3lop  and  test  in  space  the  long  range  acquisition,  target  tracking,  and  precision  pointing  T 

]]  Projec>:  EE-8,  Program  Element  6271  IE,  is  the  High  Power  Chemical  Las^r  Ground-Based 
Experiment  -  ALPHA.  The  objective  of  this  effort  is  to  demonstrate  a  multi-megawatt  high-efficiency  chemical  laser 

in  a  ground-based  facility  to  establish  the  feasibility  of  system  performanco  levels  required  for  space  weapon  applica- 
tion.  Program  Element  6271  IE,  Project  EE-12,  is  the  T,arge  Optics  Demonstration  Experiment  -  LODE.  This  project  will 
establish  and  demonstrate  the  performance  level  that  can  be  obtained  from  a  beam  C‘,>ntro3.  optics  system  designed  to  operate 
in  space  in  conjunction  with  a  large  aperture,  light-weight,-  laser  mirror.  Program  Element  62301E,  Progect  ST-3,  High 
Energy  Laser  Technology,  supports  the  DARPA  TRIAD  Program.  The  objective  of  this  project  is  to  develop  the  basic  technol¬ 
ogy  io  provide  improvements  in  laser  device  efficiency,  wavelength  and  waveform,  as  well  as  advances  in  required  optical 
\  components  and  ultra-precise  beam  pointing. 

(U)  WORK  PERFORMED  BY;  The  Air  Ferre  Systems  Command's  Space  Division,  Los  Angeles,  CA,  has  overall  management  responsi¬ 
bility  for  the  Air  Fores  part  of  this  program.  Space  Division  will  perform  directly  those  tasks  involving  system  defini¬ 
tion  and  utility  analysis  (including  consideration  of  active  and  passive  countermeasures),  studios  and  analyses  determin- 
ina  how  to  maintain  mission  effectiveness,  surveillance/  technology,  and  spacecraft  technology.  The  Air  Force  Systems 
Command's  Air  Force  Weapv">nr  Laboratory,  Albuquerque,  Nfi,  is  responsible  for  laser,  optics,  and  beam  control  technology 
development,  and  target  vulnerability  and  hardetiing  countermeasures. 

(IJ)  PROGRAM  ACCOMPLI SHUENTS  AND  I’CTDRE  PROGRAMS; 

1.  (U)  FY  1931  and  Prior  Accomplishments;  Not  applicable.  Program  Element  is  a  new  line  in  FY  1983.  Program  start 
will  be  done  under  Program  Exement  64406F  in  lY  1982,  with  the  ^20K  specifically  provided  by  Congresjs  in  the  FY  82  appro¬ 
priations  in  the  Space  Defense  Systems  Program  for  this  effort. 

i 

2.  FY  1982  Program;  During  the  third  quarter  of  FY  1982  a  Program  Management  Plan  will  oe  submitted  to  congress 
The  Air  Force  Weapons  I.afcoratory  will  expand  their  analys<.s  of  the  lethality  of  laser  weapons  against  various  classes  of 
targets.  In  conjunction  with  this,  they  will  assess  hardening  which  might  be  employee  against  a  laser  weap^'*r,  system 
and  what  effect  this  might  have  on  the  laser  weapon  design  and  operations.  The  Air  Force  Weapons  Laboratory  will  also 
begindevelopment  of  key^ 

J  Space  Division  will  begin  the  system  definition  which  will  include  the  space  laser  platform;  surveillance;  com¬ 
mand,  control  and  communications  (C^);  and  la'onch  and  servicing  segments.  Space  Division  will  assess  the  space  laser 
v/capon  alternatives  against  a  ran je  of  potential  missions  including  the  cost  effectiveness.  For  each  space-laser  weapon 
system  o?ternative.  Space  Division  will  perform  a  system-level  analysis  to  identify  potential  vulnerabilities  of  the 
wGa|)on  system  and  various  countermeasures  which  might  be  employed  against  enemy  attack.  They  will  begin  contractual 
ef‘'o'-';s  to  resolve  uncertainties  in  techt.ology  supporting  survivability;  surveillancs;  corununicatl ona ,  command  and 
control;  and  space  laser  platform  subsystems - 

< 

3.  fij)  FY  19B3  Planned  Program;  Work  begun  in  FY  1982  under  Program  element  64404F  will  be  continued  in  Program 
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Program  Element;  #  63603 


Title;  Space  Laser  Program 

DOD  Mission  Area;  Directed  Energy  Technology,  554  Budget  Activity;  Advanced  Technology  Development,  »2 

Element  63603F.  Space  Division,  working  with  HQ  USAF  and  the  major  commands,  will  finalize  systems  requirements,  and 
continue  development  of  the  most  promising  system  alternatives.  Space  Division  will  complete  a  system  architecture  for 
each  alternative  which  addresses  maintenance  of  mission  effectiveness  when  confronted  with  active  and  passive  counter- 
measures. 


4.  Planned  Program;  Space  Division  will  continue  all  projects  begun  in  FY  1982  and  complete  efforts  to 
define  the  most  promising  system  alternatives.  They  will  begin  an  extensive  iterative  process  combining  the  analyses  of 
utility  and  maintenance  of  mission  effectiveness  in  the  presence  of  countermeasures  of  these  systems.  Air  Force  Weapons 
Laboratory  will  perform  a  damage  and  vulnerability  test  j  H 
Space  Division  will  complete  oevelopraent  of  performance7cost  models  of  the  selected  alternatives.  The  most  promising 
growth  technology  (shorter  wavelength)  components  will  be  selected  for  further  development.  Air  Force  Weapons  Laboratory 
will  decide  which  specific  optical  aperture  design  to  pursue  at  tho  ei.d  of  FY  1984. 


Progratg.to  Completion;  All  projects  begun  under  this  Program  Element  will  be  completed  by  the  end  of  FY  1987. 
Air  Force  Weapons  Laboratory  will  conduct  damage _and  vulnerability  measureraento  P 

J  Space  Division  will  supervise  the  demonstration  of  space-qualified 
cryogenic  containers ,  used  to  store  the  laser  chemical  reactants,  in  FY  1987.  T  "la  decision 

will  be  made  whether  to  proceed  to  engineering  development  oJ  a  full  scale  space  -based  laser  weapon  system.  ^ 

6.  Milestones ; 


A.  Program  Management  Plan  to  Congress 

B.  Milestone  O 

C.  f  lle“*-on«  1  Decision 

7.  (U)  Resources ;  Not  applicable 

9.  Comparison  with  FY  1982  Budget  Data;  Not  applicable. 


3rd  Qtr  FY  1982 
IT  1984 


J>ioject:  ^  2848  Titles  System  Definition  and  System  Technologies 

Program  Element:  #  63603  Title:  Space  Laser  Program  “ 

DOD  Mission  Area:  Directed  Energy  Technolog:/,  #554  Budget  Activity:  Advanced  Technology  Development.  »? 

detailed  background  and  DESCRIPTION:  Space-based  laser  weapon  systems  may  offer  sigrtif leant  advantages  over  conven¬ 
tional  weapon  systems.  These  advantages  include  world-wide  delivery  of  large  amounts  of  destructive  energy  at  the  speed 
of  light  to  accomplish  ballistic  missile,  space,  and  air  defense  missions.  There  are,  however,  a  number  of  system  and 
technical  uncertainties  which  must  be  resolved  before  serious  consideration  can  be  given  to  the  development  and  deploy¬ 
ment  of  any  space-bared  laser  weapon  system.  We  must  (1)  determine  which  missions  are  most  appropriate  for  this  kind  of 
system,  (2)  define  in  detail  the  most  promising  laser  weapon  alternatives  (including  their  costs),  and  (3)  determine  how 
to  maintain  the  required  level  of  mission  effectiveness  in  the  presence  of  reasonably  expected  active  and  passive  counter- 
mtasures. 


This  project  will  seek  to  resolve  these  critical  issues.  Space  Division  will  develop  detailed  conceptual  designs 
which  include  the  laser  weapon,  .^ll  supporting  on-board  components,  and  the  spacecraft.  They  will  also  develop  total 
system  concepts  which  include  the  snace  laser  platform;  surveillance;  ccxnmunications,  command,  and  control;  and  launch/ 
servicing  vehicle  segments.  They  will  perform  utility  analyses  over  a  range  of  conflict  levels  up  to  and  including 
general  nuclear  war.  Associated  with  the  system  concept  definition  analyses.  Space  Division  will  prepare  a  development 
plan  for  a  potential  program  leading  to  operational  deployment  of  a  space-based  laser  weaoon  system.  The  maintenance 
of  mission  effectiveness  for  the  system  m-ast  be  considered  for  a  wide  range  of  threats  and  scenarios.  [ 


Extensive  studies 

and  analyses  must  be  successfully  accomplished  to  devise  methods  of  maintaining  mission  effectiveness  against  these 
and  other  active  and  passive  countermeasures.  The  Program  Office  must  also  develop  the  critical  supporting  technologies 
for  the  laser  weapon,  spacecraft,  curveil lance  system,  and  command,  control,  and  communications  systea.  Successful 
testing  of  these  technologies,  and  the  technology  supporting  the  laser  weapon,  will  demonstrate  the  feasibility  of  the 
space-based  laser  weapon  system  ar‘d  allow  proceeding  into  the  development  of  a  fully  integrated,  cpace-capable  demonstra¬ 
tion  model. 

( II )  RELATED  ACTIVITIES  :  NONE 

PERFORMED  BY:  The  Air  Force  Space  Division  manages  this  effort.  The  Aerospace  Corporation,  El  Segundo,  CA, 
provides  general  systems  engineering  and  technical  integration. 

(D)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

and  Prior  Accomplishments;  Not  applicable.  Program  Element  is  a  new  line  In  FY  1983.  Program  start 
will  be  done  under  Program  Element  64406F  in  FY  1982,  with  the  S20M  specifically  provided  by  the  Congress  in  the  FY  82 
appropriations  bill  in  the  Spare  Defense  Systems  Program  for  this  effort. 

”>  /ll»  I.»\/  «ao*>  n _  ^  —  ...  .... 


contractual  efforts  In  four  major  areas:  (1)  aystom 


Project;  #  2848  Title;  System  Definition  and  System  Technologies 

Program  Element;  #  63603  Title;  Space  Laser  Program 

DOD  Mission  Area:  Directed  Energy  Technology »  #554  Budget  Activity;  Advanced  Technology  Development »  #2 

definition  and  utility  analvsis,  (2)  maintenance  of  mission  effectiveness  when  confronting  countermeasures,  (3)  surveil- 
lance/coMmand,  control,  and  communications  technology,  and  (4)  spacecraft  technology.  Technology  efforts  will  address 
only  thoue  items  unique  to  a  space-based  laser  weapon  system  such  as  reactant  chemicals  storage  in  space  over  prolonged 
periods  of  tine. 

3.  (U)  py  1983  Planned  Program:  Space  Division,  in  conjunction  with  HQ  USAF  and  the  MAJCOMs,  will  review  the 

requirements  for  the  space-based  laser.  They  will  complete  development  of  an  architecture  defining  what  is  required  to 

maintain  mission  effectiveness  in  the  presence  of  countermeasures.  Work  will  continue  on  utility  analysis,  and  technology' 

efforts  which  support  the  surveillance,  command,  control  and  communications,  and  spacecraft  segments. 

4.  (U)  FY  1984  Plan»ied  Program;  The  Space  Division  Prcgraun  Office  will  complete  initial  definition  of  the  most 

promising  space-'b.ised  laser  weapon  system  concept  definitions  begun  in  FY  1982  and  refinea  in  FY  1983  after  systems 
reijuiretfieuts  are  finalized.  The  Program  Office  will  make  an  assessment  of  the  utility  analyses  begun  in  FY  1982,  and  will 

provide  guidance  to  in-house  and  contractual  personnel  on  what  additional  studies  are  necessary.  The  Program  Office  will 

continue  supporting  technology  efforts  peculiar  to  a  space-based  laser  weapon  system. 

5.  Program  to  Completion;  The  Space  Division  Program  Office  will  select  a  sing’e  system  alternative  for  the 

space-based  laser  f  J  The  system  definition  of  this  alternative  will  provide  the  basis  for  full  scale  engine<“r- 

Ing  (Jevelopment  if  a  decision  is  made  to  develop  and  deploy  an  operational  space-based  laser  system.  The  Program  Office 
will  continue  to  modify  and  reassess  the  analyses  addressing  system  utility  and  maintenance  of  mission  ef fectivenesaf 

^  I'.ey  technology  development  components  to  support  the  C^,  surveillance,  and  spacecraft  segments  will  be  com- 
pleteci*^  J 

6.  Milestones ;  Date 

A.  Program  Management  Plan  to  Qingress 
n.  Milestone  0 
C.  Milestone  1  Decision 

7.  (u)  Resources; 


Total 


FY  1981 

KY  1982 

FY  1933 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDTSK 

NONE 

9,700* 

19,636 

17,818 

76,255 

123,409 

*In  Program  Element  64404F. 


3rd  Qtr  Fy  1982 
FY  1984 


C  1 


8.  (U)  Comparison  with  FY  1982  Budget  Data:  Not  applicable. 


Project:  #  2849  Title:  Laser  Technologies  and  Target  Vulnerabxlltles 
Program  Element:  #63603  Title:  Space  Laser  Program 

DOD  Mission  Area:  Directed  Energy  Technology »  #554  Budget  Activity:  Advanced  Technology  Development^  #2 

DETAILED  BACKGROUND  AND  DESCRIPTION;  A  space-based  laser  weapon  system  will  require  ievelopmenc  of  certain  key  tech¬ 
nologies  before  it  is  feasible  for  system  development  and  deployment.  For  the  lasar  weapon  itself,  significant  improve¬ 
ments  must  be  made  in  acquisition,  tracking,  and  pointing  systems.  The  power  output  of  the  laser  must  be  _ 

^  Be^lm-forming  optics  system:*  must  be  developed  which  can 
handle  the  thermal  stresses  associated  with  multi-megawatt  power  output.  Methods  for  storing  highly  reactant,  cryogen- 
ically-cooled  chemicals  in  space  over  long  periods  of  time  must  be  found. 

(U)  Prior  to  its  selection  for  system  development,  any  proposed  space-based  lasor  must  be  thoroughly  evaluated  for  its 
expected  lethality  against  the  projected  turret  types.  Experiments  and  analyses  must  also  be  conducted  to  determine 
feasible  target  hardening  techniques,  and  methods  to  counter  these. 

t^ELATED  ACTIVITIES.  DARPA  is  developing  the  TRIAD  under  Program  Element  6271  IE.  Project  EE-7  (Acquisition,  Tracking 
and  Pointing  Experiment  -  TPl,ON  GOLD)  includes  development  and  space  testing  of  the  first-generation  device  for  long-range 
acquisition,  target  tracking,  and  precision  pointlngj  f  Pro¬ 
ject  EE-8  (High  Power  Chemical  Laser  Ground-Based  Experiment  -  ALPHA)  includes  demou'^t  rat  ion  of  a  multi-megawatt,  high- 
efficiency  chemical  laser  in  a  ground-based  facility  to  establish  feasibility  at  aystem  performance.  Project  EE-12 
(Large  Optics  Demonstration  Sx^Nsrlment  -  LODE)  will  demonst/rate  beam  control  optics  designed  to  operate  in  space  in  con¬ 
junction  wth  a  large  aperture  light-weight  laser  mirror.  DARPA  Program  Element  62301E  ,  Project  ST-3,  High  Energy  Laser 
Technology,  includes  development  of  basic  tech.'iology  to  provide  imprcveiiwnts  in  laser  device  efficiency,  wavelength  and 
waveform,  optical  components,  and  ultra-precise  beam  pointing. 

(U)  WORK  PERFORMED  BY;  The  Air  Force  Weapons  Laboratory  manages  this  effort  under  the  direction  of  Space  ^Iv^lsion. 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE,  PROGRAMS; 

1-  (w)  FY  1981  and  Prior  Accomplishments.  Not  applicable.  Program  Element  is  a  new  line  in  FY  1983.  Program  start 
will  he  done  ':,>der  Program  Element  64406F  in  FY  1982,  with  the  $20M  specifically  provided  by  Congress  in  the  FY  82  appro¬ 
priations  bill  in  the  Space  Defense  System  Program  for  this  effort. 

2.  FY  1902  Program.  The  Air  J'orce  Weapons  Laboratory  will  begin  in-house  and  contractual  efforts  to  resolve 
uncertainties  in  key  technology  areas  ^  They  will  initiate 
plans  for  damage  and  vulnerability/hardening  demonstrations  against  projected  targetp»  for  exauple,  aircraft  and  launch 
boosters.  The  Program  Office  will  begin  examination  of  potential  growth  technologies  for  shorter  wavelength  devices. 

3.  (U)  FY  1983  Program.  Air  Force  Weapons  Laboratroy  will  continue  technology  development  supporting  a  multl- 
mogawatt  chemical  laser.  They  will  alter  development,  if  necessiary,  to  accommodate  finalized  system  requirements. 

4.  FY  1984  Planned  Program.  Air  Force  Weapons  Laboratory  will  continue  technology  developrsent .  They  will 
demonstrate  the  damage  and  vulnerability  of  a  laserf  ,  i  The  most  promising  growth 
technologies  will  be  identified  by  end  of  year. 
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Project:  #  2849  Title;  Laser  Technoloqiea  and  Target  VulnerabilftieK 

Program  Element:  #63603  Title;  Space  Laser  Program 

Dod  Mission  Area;  Directed  Energy  Technology,  #554  Budget  Activity;  Advanced  Technology  Development,  #2 

5.  Program  to  Completion.  All  technology  development  will  be  completed 

measurements  will  be  completed  J  mirror  coating  tests  accomplished^ 


J 


Nozzle  efficiency 


6.  Milestones; 

A.  Program  Management  Plan  to  Congress 

B.  Milestone  O 

C.  Milestone  1  Decision 

7.  (U)  Resources; 


Date 

3rd  Qtr  FY  1982 
FY  1984 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Total 

Additional  Estimated 
to  Completion  Costs 


RUT&E  None  10,300*  20,925  19,286 

*In  Program  Clement  64406F. 

8.  (U)  Comparison  with  FY  1982  Budget  Data.  Not  applicable. 


47,524 


98,035 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element;  #63605F  Title:  Advanced  Radiation  Technology 

DOD  Mission  Area:  Directed  Energy  Technology  (ATP),  554  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Total 


Project 

^Number 

Title 

FY  1981 
Actual 

KY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAl.  FOR  PROGRAM  ELEMENT 

58,237 

75,516 

95,120 

92,400 

Continuing 

Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  is  the  Air  Force  program  for  demonstrating  the  technical  and 
^engineering  feasSibllity  of  using  high  energy  lasers  as  directed  energy  weaf>ons  in  USAF  weapon  systems.  In  general,  the 
program  Includes  broad  based  te^ihnoiogy  development  in  all  aspects  of  laser  weaponry  plus  airborne  demonstrations  of 
laser  weapon  technology.  In  particular,  the[^ 

capability  addressed  by  the  Air  Force  Mission  Element  Need  Statement  for 

Space  Defense. 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  Compared  to  the  FY  32  program,  the  FY  R3  program  Involves  Increases  in  the 
support  of  High  Energy  Laser  technology  development  ^applications.  Fc_ i high  energy  later 

systems,  the  Mid  Range  Applied  Technology  program  Ir^volves  significant  investments  in  the  completion  of  subsystem  up¬ 
grades  the  start  of  laser  system  integration, 

The  FY  93  program  also  involves  the  completion  of  the  Airborne  Laser  Laboratory  upgrades^ 

the  cylindrical  chemical  laser  integration/test  prograra,  and  the  expansion  of 
the  technology  base  for  airborne  laser  weapons.  The  lacrcape  in  funding  from  J'Y  81  to  FY  82  and  from  Ff  82  to  FY  83 
reflects  a  commitment  top  J technology  demonstration  and  provides  for  thef 


^U)  COMPARISON  WITH  F*Y  1982  DESCRIPTIVE  SUMMARY: 


Project 

KY  1981 

FY  1982 

¥\  1983 

FY  1984 

Additional 

Total  1 

Estimated  1 

Number  Title 

Estimate 

Estimate 

Esticile 

to  Completion 

Costs  1 

KDT&E 

58,481 

82,729 

101  ,746 

Continuing 

\ 

Not  Applicable  \ 

(U)  OTHER  ATPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  #63605F  Title:  Advanced  Radiation  Technology 

DOD  Mlsslor.  Area:  Directed  Energy  Technology  (ATP),  554  Budget  Activity:  Advanced  Technology  Development,  #2 

DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Air  Force  projects  a  continuing  requirement  to  defend  aerospace  systems 
rKgalnt:t  attack.  The  demonstration  of  the  gas  dynamic  laser  concept  In  1966  and  the  subsequent  development  of  flowing 
gas  laser  systems  provided  the  first  laser  devices  with  sufficient  energy  to  be  effective  as  directed  energy  weapons. 
Extensive  studies  Indicated  that  a  high  energy  laser  can  be  effective  against  targets  such  ac  aJr-to-alr  and  surface-to- 
air  missiles,  ballistic  missiles,  aircraft,  and  spacecraft.  Some  characteristics  which  make  this  effectiveness  possible 
are  (1)  epeed  of  light  delivery  with  minimum  lead  correction  and  virtually  no  opportunity  for  evasive  maneuver  by  the 
^  target;  (?)  rapid  engagement  of  multiple  high  speed  targets;  (3)  wide  field  of  fire;  (4)  energy  delivery  to  specific 
target  areas  with  little  collateral  damage;  (5)  large  magazine;  (6)  reusability  which  pemUo  hands-on  training. 
Successful  operational  laser  weapon  systems  will  have  a  major  impact  on  the  overall  offensive  and  defensive  strategies 
of  US  military  forces.  This  is  a  bruad-baeed  technology  program  to  demonstrate  the  technical  and  engineering  feasi¬ 
bility  ot  using  high  energy  lasers  as  directed  energy  weapons  in  Air  Force  tactical  and  strategic  combst  environments. 

[  The  first  demonstration  of  laser  weapon _ln  an  airborne  ^vlronment  will  be  accomplished  by  the  Airborne  Laser 
Laboratory.  The  Airborne  Laser  Laboratory  Includes  a'^  gas  dynamic  laser  at  10.6  micrometers  wavelength 

installed  aboard  a  modified  NKC-13b  aircraft.  The  Airborne  Laser  Xaboratory  will  demonstrate  effectiveness  at  short 
rangef  against  aircraft  or  missile  targets.  Prompted  by  the  Increasing  maturity  of  this  technology,  the 

High  Energy  Laser  Technology  Applications  dtudy,  completed  Ir  July  1978,  has  evaluated  near-term  technology  and  a 
range  of  potential  laser  weapon  applications.  Specific  high- payoff  missions  Identified  by  this  analysis  Include 

J  The  Airborne  Laser  Technology  program 

addresses  the  feasibility  of  near-term  high  energy  laser  technology  for  aircraft  defense  applications.  This  includes 
evaluation  of  repetitlvely-pulced  laser  system  concepts  which  offer  enhanced  propagation  and  target  interaction  capa¬ 
bilities.  At  Intermediate  ranges  (up  to^  I  laser  systems  operating  at  shorter  wavelengths  become  more 

a.lvanldgeous  and  greater  pointing  and  tracking  precision  Is  required.  The  cylindrical  deuterium  fluoride  chemical 
laser  at  i^out  4  micrometers  wavelength  shows  promise  of  achieving  efficient  operation  at  the  higher  power  (up  to 
^required  for  intermediate  range  missions,  and  the  subsystems  technology  fer  more  precise  pointing  and 
^  tracking  systems  is  being  pursued  to  laeet  the  requirements  for  intermediate  range  beam  control  systems.  The  develop- 
fficnt  of  the  Airbornt  Laser  Laboratory-11  will  be  based  on  this  technology  to  demonstrate  the  feasibility 
of  airborne  laser  weapons  in  intermediate  range  aircraft  defense  missions!^ 

]  The  technology  required  for  long  range  'applications 

Is  being  pursued  on  a  conceptu.^1  basis,  including  laser  devices  wlth{  ^and  associated  beam 

control  sy  items.  In  particular,  this  includes  increasing  emphasis  on  the  technology  for  applicstlons  from  space  plat¬ 
forms.  Klnally,  iu  order  to  define  and  evaluate  Air  Force  applications,  a  program  in  system  modelling  and  mission 
application  studies,  propagation,  and  effects  and  vulnerability  of  targets  is  being  pursued. 
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Program  Elemant:  #63605F 

DOD  Mission  Area:  Directed  Energy  Technology  (ATP),  554 


Title:  Advanced  Radiation  Technology 

Budget  Activity:  Advanced  Tec^noloi^/  Develo;>ment ,  #2 


(U)  RELATED  ACTIVITIES:  This  program  element  (PE)  Is  part  of  a  Department  of  Defense  program  which  Is  coordinated  hy 
the  Under  Secretary  of  Defease  for  Research  and  Engineering,  and  which  Includes  work  In:  Defense  Advanced  Research 
Project  Agency  PE  62301E,  Strategic  Technology,  and  PE  62711E,  Experimental  Evaluation  of  Major  Innovative  Technology; 
Army  PE  62307A,  Laser  Weapon  Technology,  PE  63314A,  High  Energy  Loser  Components,  and  PE  65806A,  DOD  High  Energy 
Laser  Systems  Test  Facility;  Navy  PE  62735N,  High  Energy  Laser  Technology,  and  PE  62768N,  Directed  Energy  Technology; 
and  Air  Force  PE  62601F,  Project  3326,  Laser  Applications,  and  PE  63603F,  Space  Laser  Program.  Coordination  occurs 
through  annual  apportionment  reviews  and  quarterly  High  Energy  Laser  Review  Group  meetings  attended  by  the  Army, 

Navy,  Air  Force,  and  DARPA  laser  program  managers  and  representatives  of  the  Department  of  Energy  and  the  Katlcnal 
Aeronautical  and  Space  Administration,  Coordination  with  Department  of  Energy  Is  also  effected  by  attendance  at 
the  Department  of  Energy  laboratory  technical  program  reviews,  exchange  of  technical  reports,  and  cooperative  efforts 
at  the  working  level. 

(U)  WORK  PERFORMED  bY:  The  Air  Force  Weapons  Laboratory,  Klrtland  Air  Force  Base  NM  Is  responsible  for  managing  this 
program.  The  ten  major  contractors  In  FY  1^81  were;  Rockwell/Rocketdyne ,  Canoga  Park  CA;  Hughes  Aircraft,  Culver  City 
CA;  General  Dynamics,  Fort  Worth  TX;  BDM,  McLean  VA;  University  of  Dayton  Research  Institute,  Dayton  OH;  R&D  Associates, 
Marina  Del  Rcy  CA;  Dynalcctrcn,  Albuquerque  NM;  Ford  Aerospace,  Newport  Beach  CA;  Westlnghouse ,  Baltimore  MD;  Inter¬ 
national  Laser  SysCeas,  Orlcndo  FL.  The  contracts  totaled  $39.2  million;  in  addition  to  the  above,  there  were  25 
additional  contractors  with  contracts  totaling  $5.5  million,  in-house  test  faclllCl^**  Involved  In  this  work  Include 
the  Advanced  Radiation  Technology  Facility  at  Klrtland  Air  Force  Base  NM. 

(U)  PROGRAM  ACCOMPLI SHHEUfS  AND  FUTURE  PROGRAMS; 

1.  FY  1981  and  Prior  Accomplishments:  The  research  and  development  of  high  energy  laser  technology  can  be 

broadly  characterized  as  the  development  of  the  technology  base,  the  demonsttacion  of  the  feasibility  of  using  laser 
systems  as  weapons,  and  the  study  of  potential  applications  for  laser  weapons.  In  laser  device  technology  high  power 
operation  has  been  demonstrated  In  the  carbon  dioxide  gas  dynamic  laser,  Che  repetitively-pulsed  carbon  dioxide  electric 
discharge  laser,  the  carbon  monoxide  electric  discharge  laser,  and  the  hydrogen  f luorlde/deuterlum  fluoride  chemical 
laser;  the  oxygen-iodine  chemical  xaser  has  been  Identified  for  scaling  to  high  power;  and  other  concepts  for  short 
wavelength  l&ser  devices  have  been  investigated.  In  beam  control  technology,  highly  accurate  beam  control  systems  have 
b<*en  developed  and  demonstrated  at  low  power  aboard  the  Airborne  Laser  Laboratory  in  realistic  airborne  e  >vlronment8; 
the  reaslbllity  ofp  .point ing  and  tracking  systems  has  been  demonstrated  In  laboratory  experiments  and 

in  ground-based  field  tests  against Q  ^^targets;  first-generation  adaptive  optics 

correction  systems  have  been  developed  and  successfully  tested;  and  work  has  begun  on  advanced  adaptive  concepts  to 
significantly  improve  overall  laser  system  performance  on  target.  Fire  control  technology  has  been  investigated  and 
a  radar  fire  control  system  was  developed  and  successfully  ground  te8ted[  { 

The  demonstration  of  weapons  feasibility  Jit  an  objective  of  the  Airborne 

Laser  Laboratory  program;  the  Airborne  Laser  Laboratory  high  energy  laser  system  has  been  Integrated  and  successfully 
tested  on  board_  the  Airborne  Laser  Laboratory  aircraft,  an  NKC-135,  and  initial  flight  testing  against  an  A1M-9B 
missile  target^  Jhas  been  completed. 


J  The 


310 


Program  Element:  #63^05F  Title:  Advanced  Radlatlou  Technology 

DOD  Mission  Area:  Directed  Energy  Technology  (ATP),  554  Budget  Activity;  Advanced  Technology  Development,  #2 


Mid  Range  Applied  Technology  program  has  been  established  to  demonstrate  the  technology  for  _ 

Jhigh  energy  laser  system.  System  studies  and  application  analyses  nave  been  undertakGn';__ 

j  to  provide  dir&ction  to  the 

technology  base  development  and  demonstration,  and  to  establish  potential  laser  weapon  effectiveness. 

2  FY  1982  Program:  In  the  Airborne  Laser  Laboratory  program:  f 

J  In  the  Airborne  Laser  Technology  program:  __'the 

evaluation  of  repetitively-pulsed  laser  systems  for  aircraft  defense  appl i cations; f 

_  Jthe  deuterium  fluoride  cylindrical  checi^/;o:^;  laser  and 

j  annular  resonator  optics  and  alignment  system;  ,kf  l.ae  critical  Issues  and  do*  e lop  the  con¬ 
ceptual  definition  of  snorter  wavelength  laser  systems  for  both  short  and  Intermediate  range  (up  top  j 

aircraft  defense.  In  the  Mid  Range  Applied  Technology  program:  \ 

In  Advanced  Development/Support  activities:  Continue  the 
development  and  expansion  ot  the  technology  for  high  energy  lasers,  including  the  investigation  of  concepts  for 

laser  iystems  and  complete  aystem  studies  and  application  analyses  to  Idiintlfy  critical  technology 
for  space-based  lasers. 

3.  FY  1983  Planned  Program:  In  the  Airborne  Laser  Laborctoiy  program: 

In  the  Airborne  Laser  Technology  program:  _ the  annular  resonator  and  alignment 

system  with  the  gain  generator'^  deuterium  fluoride  cylindrical  chemical  laser;  evaluate  the 

potential  of  the  oxygen-iodine  chemical  lasei*  device  for  airborne  applications  and  begin  the  developmen:  of  a[ 

n  continua  investigations  of  critical  beam  ctntrol  technology; 
continue  technology  development  and  effects/vulnerability  investigations  to  evaluate  repetitively-pulsed  laser 
systems  for  aircreft  defense  applications.  In  the  Mid  Range  Applied  Technology  program;  | _ 


In  Advanced  De*»elopt3ent/Support  activities:  Continue  «.he  developiaent  and  expansion  of  the 
technology  tor  hfgh  energy  lasers,  including  the  Investigation  and  development  of  concepts  for 
las»_-r  systems. 

The  current  FY  83  resource  estimate  reflects  a  decrease  of  $3.8  million  from  the  previous  estimate.  In  the 
Airborne  Laser  Laboratory  program. 


in  addition,  «  revision  to  this 

test  series  Is  being  considered  to  incorporate  additional  technology  and  test  scenarios.  This  revision  would  use 
the  Airborne  Laser  Laboratory  In  a  more  extensive  role  to  >»valuate  technology  and  provide  engineering  dataT 


Program  Element:  ii^63b05F  Title:  Advanced  Radiation  Technology 

DOD  Mission  Area:  Directed  Energy  Technology  (ATP),  554  Budget  Activity:  Advanced  Technology  Development,  #2 

J  In  the  Mid  Range 

Applied  Technology  program,  an  extensive  investigptloti  of  demonstration  options  led  t  •>  the  re-direction  of  the 
program  to|  .  JJuill 

use  available  lasci  device  and  beam  director  liardware  which  will  be  upgraded  and  integiated[ 


FY  1984  Planned  Pregram:  In  the  Airlvirue  Laser  Laboratory  program:  jT 

^  In  the  Airborne  Laser 


Technology  program: 


] evaluation  of  pulsed  and  continuous  wave  laser 

system  technoiogles  for[^  ^aircraft  defense  applications;  contt..ue  laser  device  aid  beam  control  technology 

inve-Kigntlons  for  Intermediate  range  applicatlops.  In  the  Mid  Range  Applied  Technology  program: 

In  Advanced  Develop¬ 
ment  /Support  activ'tU  s:  Cvuitinue  the  development^  and  exparsion  of  the  techv.ology  for  high  energy  lasers,  including 


component  developlQe.lt/^^calo-up  or 


laser  system  concepts. 


3.  (U)  Program  to  Cemplerlon:  This  is  a  continuing  piogram. 

6.  (U)  Milestones:  Not  Applicable. 

7.  (II)  Resourres :  Not  Appli'^able. 

8.  (U)  Comparison  with  FY  1982  Budget  Dat^:  No'  Applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Fieraent:  #63723F 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553 


Title:  Civil  and  Environmental  Engineering  Technology 
Budget  Activity:  Advanced  Technology  Development «  #2 


(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

3,839 

3,885 

4,502 

5,163 

Contlnui^.g 

Not  Applicable 

2103 

Environmental  Quality /Facilities 

En.^rgy  Technology 

770 

700 

800 

913 

2104 

Civil  Engineering  Technology 

2,869 

2,900 

3,302 

3,800 

2672 

Special  Terrestrial  Power 

200 

235 

400 

450 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Provides  technology  base  to  ensure  air  base  survlvabr ity  and 
enhance  force  readiness.  Includes  efforts  to:  develop  an  improved  Post  Attack  Launch  and  Recovery  capability; 
optimize  airfield  surfaces  maintenance,  repair,  and  new  construction  techniques;  provide  technology  for  more  effective 
tactical  deployment,  air  mobility,  and  base  survivability;  ensure  compatibility  with  Federal,  Department  of  Defense 
(DOD),  and  local  enyiroiimental  policies  and  regulations  during  peace  time  and  adapt  Department  of  Energy  (DOE)  tech¬ 
nology  to  reduce  Air  Force  energy  consumption  and  petroleum-fuel  dependence. 


(II)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  In  support  of  Tactical  Air  Forces’  need  for  Post  Attack  Launch  and  Recovery,  a 
civil  engineering  effort  will  continue  to  develop  rapid  runway  repair  materials  and  techniques,  develop  aircraft  surface 
roughnees  criteria  and  finalize  alternate  surface  designs.  Recycling  techniques  will  be  developed  for  airfield  pave¬ 
ments  to  meet  Air  Force  requli  eraents  and  requireirents  of  the  Resource  Conservation  and  Recovery  Act  of  1974.  In 
environraenral  quality  technology,  cleanup  and  treatment  techniques  will  be  developer  to  handle  AF  hazardous  wastes, 
luel  cell  power  systems  will  be  developed  using  DOE  technology  for  AF  remote  site,  emergency,  and  mobile  applications. 
Tlie  cost  estimates  were  derived  using  analogous  contract  manhour,  material,  and  overhead  charges  adjusted  for  program 
complexity,  risk  and  Inflation. 


(U)  COMPARISON  WITH  FY  1981  DESCRIPTIVE  SUMMARY  ($  in  thousands): 


FY  1981 


FY  1982  FY  1983  FY  1984 

Estimate  Estimate  Estimate 


Aadltlonal 
to  Completion 


Total 

Estimated 

Costs 


KDTiK 

Military  Con:it ruction 


3,860  4,100  4,700 

3,700 


Continuing  Not  Applicable 


other  APPROPRIATION  FUNDS  ($  in  thousands):  Not  Applicable. 
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Program  Element:  #63723F  Title:  Civil  and  Environmental  Engineering  Technology 

DOD  Mission  Area:  Engineer^.ng  Technology  (ATP),  //353  Budget  Activity:  Advanced  Technology  Development,  //2 

(U)  DETAILED  BACKGRCUND  AND  DESCRIPTION:  One  o£  the  most  important  problems  affecting  the  Air  Force  in  the  areas  of 
civil  engineering  is  'he  launch  avid  recovery  of  aircraft  after  an  enemy  attack.  The  Tactical  Air  Forces  Statement 
of  Operational  Need  (SjN)  319-79,  Post  Attack  Launch  and  Recovery,  states  that  to  support  the  Tactical  Air  Forces’ 
mission  to  conduct  sustained  combat  operations,  the  Air  Force  requires  an  improved  capability  to  launch  and  recover 
aircraft  from  its  own  and  allied  air  bases  following  a  conventional  air  attack.  Although  the  Tactical  Air  Force  is 
primarily  concerned  vith  its  main  operating  bases  because  they  support  the  primary  in-place  forces,  a  similar  capability 
is  required  for  thos^  bases  which  will  be  supporting  the  augmenting  forces  and  resupply  airlift.  Efforts  in  this 
program  element  address  the  technology  for  rapid  assessment  and  repair  of  bomb  damage,  the  identification  of  alternate 
surfaces  to  support  launch  and  recovery,  and  the  establishment  of  roughness  criteria  for  aircraft  operations  over 
repaired  or  alternate  surfaces.  A  second  problem  is  stated  in  Air  Force  Engineering  and  Services  Center  Statement 
of  Operational  Need  Bl-80y  Recycling  Air  Force  Pav-ments:  The  Air  Force  Civil  Engineer  is  responsible  for  maintaining 
over  250  million  square  yards  of  airfield  pavement  throughout  the  world.  This  represents  over  $9.5  billion  in  capital 
replacement  costs,  of  which  90%  has  exceeded  its  20  year  design  life.  Increasing  construction  cost  and  continued 
deterioration  of  those  pavements  are  limiting  the  quality  of  runways,  taxiways,  and  aprons  the  Air  Fov.ee  has  to 
support  strategic  defense  and  offense,  airlift  and  counter-air  mission  areas.  If  current  methods  are  used  to  maintain 
and  repair  pavements  in  the  future,  they  will  continue  to  deteriorate  because  of  Operations  ann  Maintenance,  dollar 
constraints.  Only  by  developing  and  employing  recycling  technology  can  the  Air  Force  maintain  servicable  airfield 
pavements  under  current  funding  policies.  Efforts  within  this  program  element  are  aggressively  attacking  this  problem. 
Other  problem  areas  supported  in  this  program  element  include  environmental  pollution  and  energy  conservation. 

(11)  RELATED  ACTIVITIES:  The  efforts  within  this  program  are  of  significant  interest  to  the  other  services  and  are 
specifically  coordinated  through  the  Joint  Services  Civil  Engineering  Research  and  Development  Coordinating  Group, 
which  is  responsive  to  the  Department  of  Defense.  This  group  ensures  efforts  are  not  duplicated  across  the  services 
and  that  maximum  technology  transfer  is  obtained.  In  addition,  the  group  has  an  airbase  survivability  panel  which 
reviews  Post  Attack  Launch  and  Recovery  efforts.  Efforts  of  civilian  or  national  i’^terest  are  coordinated  as  appro¬ 
priate  "’1th  the  Federal  Aviation  Agency,  National  Aeronautics  and  Space  Administration,  Environmental  Protection  Agency, 
and  Department  of  Energy;  and  joint  programs  have  been  established  with  those  agencies.  Other  agency  research  programs 
in  energy  and  environment  are  periodically  assessed  by  the  Air  Force  to  take  advantage  of  those  technologies  at 
little  or  no  cost.  This  program  directly  funds  related  engineering  development  projects  that  £r:*n»ltion  Into  Program 
Element  64708F,  Other  Operational  Equipment.  Additionally,  Program  Element  62601F,  Advanced  Weapons,  directly  funds 
exploratory  development  in  Environmental  Quality  and  Civil  Engineering  technology. 

(D)  WORK  PERFORMED  BY:  This  program  is  managed  by  the  Director  of  Laboratories,  Air  Force  Systems  Command  and  is 
executed  by  the  Engineering  and  Services  Laboratory,  Air  Force  Engineering  and  Services  Center,  Tyndall  Air  Force 
Base,  KL,  Ten  percent  of  this  program's  work  effort  is  accomplished  in-house  while  the  remainder  is  accomplished  under 
contract.  In-house  laboratory  facilities  include  the  capability  for:  subscale  and  limited  full  scale  protective 
construct  ion  and  pavement  weapons  effects  testing,  design  and  testing  of  airfield  pavement  materials  and  construction 
techniques,  computer  facility  and  utility  design  analysis,  and  environmental  chemistry  research..  In  1981,  the  top 
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Program  Element:  ^63723F  Title:  Civil  and  Environmental  Engineering  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  ^2 

contractors  were:  BDM  Corporation,  McLean,  VA;  University  of  California,  Berkeley,  CA;  University  of  New  Mexico, 
Albuquerque,  Science  Applications  Incorporated,  La  Jolla,  CA;  CENTEC,  Reston,  VA;  Unversity  of  Texas,  Austin, 

TX;  College  of  William  and  Mary,  Williamsburg,  VA;  Fairchild,  Farmingdale,  NY;  Fire  Research  Corporation,  Nesconset, 

NY;  FEECON  Corporation,  Westborough,  MA. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAM: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  In  support  of  Post  Attack  Launch  and  Recovery,  completed  i-A  surface 
roughness  criteria  and  using  this  criteria  finalized  procedure  for  manual  selection  uf  a  minimum  operating  strip.  Also 
transltloneu  the  aerial  damage  assessment  iystem  to  ASD.  Completed  a  comprehensive  recycling  test  plan  to  address 
airfield  pavement  recycling  SON.  Completed  design  of  an  advanced  panel  for  mobile  shelters.  In  environmental  engineer¬ 
ing,  the  spill  assessment  model  is  now  a  callable  for  use  as  a  management  tool  to  assess  spilly  of  hydrazine  fuels 

and  other  hazardous  materials  into  water  bodies.  Techniques  for  biological  treatment  of  phenolic  wastes  and  solvent 
removal  from  groundwater  were  developed.  Developed  a  range  planning  hazard  analysis  model  which  applies  state-of-the- 
art  risk  analysis  techniques  to  weapons  delivery  in  weapons  tests  and  aircrew  training.  Initiated  specicl  terrestrial 
power  project  by  beginning  adaption  of  DOE  fuel  cell  technology  to  AF  applications. 

2.  (U)  FY  1982  Planned  Progr.m:  Continue  support  of  TAF  SON  319-79,  Post  Attack  Launch  and  Recovery  with  follow¬ 
ing  efforts:  In  bomb  damage  repalv,  continue  development  of  advanced  crater  repair  materials  ai.id  techniques  and  develop 
near  term  repair  methods  using  fiber  reinforced  polyester  mats.  Complete  development  of  validated  surface  roughness 
criteria  for  the  C-130  and  C-i4l  and  continue  development  of  F-15,  F-16,  A-10,  C-5,  DC-10  and  747  surface  roughness 
criteria.  Complete  evaluation  of  alternate  surface  conceptual  designs  and  select  a  specific  design  for  field  testing. 
Complete  developmen:.  of  a  manual  damage  assessment  system.  Establish  criteria  for  heavy  load,  high  tire  pressure 
recycled  airfield  asphaltic  pa'eraents.  In  environmental  engineering,  continue  efforts  to  define  the  toxic  corridor 
associated  with  either  a  planned  or  accidental  release  of  toxic  fuels.  Evaluate  the  performance  of  an  aerated  trickling 
filter  bioreactlon  in  treating  paint  stripping  wastewater.  Also,  continue  development  and  testing  of  hardware  to 
control  trace  level  contamlnitlon  of  trichloroethylene  in  groundwater.  Continue  adaption  of  DDE  fuel  cell  -.echnology 

to  AF  applications  by  design  and  fabrication  of  hardware. 

3.  (U)  FY  1983  Planned  Program:  Continue  support  of  Post  Attack  Launch  and  Recovery  throu^jh  specific  efforts: 
Continue  development  of  repair  techniques  using  advanced  materials  end  develop  equipment  for  handling  of  these 
materials.  Complete  F-15,  C-5A,  DC-10,  and  747  rou'>kne88  criteria.  Complete  aircraft/soil  interaction  study  and 
finalize  alternate  surface  and  damage  resistant  runway  designs.  Complete  minimum  operating  strip  selection  criteria 
for  multiple  aircraft.  Address  SON  on  airfield  pavement  recycling  by  initiating  study  to  recycle  portland  cement 
concrete  for  heavy  load  airfield  pavements.  Continue  hardened  structure  overlay  development  and  initiate  airbase 
survivability  assessment  for  1990’ s  threat.  In  the  area  of  environmental  engineering,  develop  methods  for  cost 
effective,  investigation  and  cleanup  of  AF  contaminated  groundwater.  Provide  recovery,  reduction  and  treatment 
technology  to  han^lle  AF  hazardous  wastes.  Continue  adaption  of  DOE  technology  for  a  5  and  40  kilowatt  fuel  cell 
power  system  able  to  use  AF  fuels  at  remote  site  applications. 
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Program  Element;  #63723F  Title:  Civil  and  Environmental  Engineering  Technology 

DOD  Mission  Area:  Engineering  Technology  (ATP),  #553  Budget  Activity:  Advanced  Technology  Development,  #2 

4,  (U)  FY  1984  Planned  Program;  The  planned  program  will  continue  to  emphasize  technology  development  of 

advanced  materials,  techniques,  and  procedures  which  enhance  the  Post  Attack  Launch  and  Recovery  Capability,  ability  to 
recycle  airfield  pavements,  airfield  pavement  performance  and  facilities  operation  and  maintenance.  Complete  F-16 
and  A-10  roughness  criteria  and  continue  efforts  on  foreign  object  damage  protection  to  aircraft  passing  over  repaired 
creters.  Initiate  pilot  testing  of  in-place  destruction  of  hazardous  spills.  Continue  development  of  advance  tech¬ 
nologies  for  understanding  and  reducing  smoke  visibility  in  aircraft  engine  exhaust  plumes  and  for  reducing  smoke 
from  aircraft  test  facilities.  Continue  testing  of  remote  sensing  equipment  for  aircraft  pollutants,  toxic  vapor 
cloud’s  and  chemical  warfare  agents.  Evaluate  5  and  40  kilowatt,  40Z  efficient  fuel  cell  power  systems  under  operational 
conditions.  Begin  development  of  a  multi-fuel  combustor  for  a  Stirling  cycle  heat  engine  to  be  used  in  AF  remote 
site  and  tactical  mobile  applications. 


5. 

(U) 

Program  to 

Completion:  This  is  a  continuing  program. 

6. 

(U) 

Milestones; 

:  Not  Applicable. 

7. 

(U) 

Resources: 

Not  Applicable. 

8. 

(U) 

Comparison 

with  FY  1982  Descriptive  Summary:  Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  {?63728F 

DOD  Miesion  Area:  Electronic  and  Physical  Sciences 
(ATP),  #551 


Title:  Advanced  Computer  Technology 

Budget  Activity:  Advanced  Technology  Development ,  #2 


(U)  RFISOURCES  (PROJECT  LISTING)  ($  in  thousands): 

Project  F\  1981 

Number  Title  Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
,o  Completion 

Total  Estimated 
Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

4,438 

4,782 

4,957 

5,816 

Continuing 

Not  Applicable 

2527 

Software  Life  Cycle  Tools 

0 

0 

700 

700 

Continuing 

Not  Applicable 

2528 

Software  Data  Collection 
and  Analysis 

622 

520 

0 

0 

0 

1,998 

2529 

Computer  Architecture 

Applications 

453 

600 

500 

800 

Continuing 

Not  Applicab?::. 

2530 

Distributed  System  Technology 

621 

2,022 

2,200 

2,816 

Continuing 

Not  Applicable 

2531 

Software  Engineering  Tools 
and  Methods 

1,186 

630 

0 

0 

0 

3,816 

2532 

High  Order  Language  Discipline 

1,556 

1,010 

1,557 

1,500 

Continuing 

Not  Applicable 

(0)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  develops  and  demonstrates  technologies  to  reduce  the 
mushrooming  costs  of  developing  and  modifying  military  computer  software.  Thrusts  Include  autooiatlng  the  software 
development  process.  Introducing  a  prudent  amount  of  stardardlzatlon  Into  the  process,  and  providing  management  tools 
to  control  the  process.  This  program  Is  also  responsive  to  the  fact  that  weapons  system  complexity  and  Li-.e  availability 
of  low  cost  microprocessors  are  driving  military  embedded  computer  systems  toward  the  concept  of  distributed  data  process¬ 
ing,  Our  objective  Is  to  exploit  advances  in  distributed  processing  technology  and  develop  techniques  to  satisfy 
critical  military  requirements  such  as  fault  tolerance,  reliability,  and  survivability  In  the  battlefield  environment. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  major  thrust  is  to  continue  development  of  techniques  to  decentralize  the 
control  of  military  distributed  processing  systems  in  order  to  eliminate  the  central  control  processor  as  a  potential 
single  point  failure  element.  Methods  of  fault  sensing,  data  sharing  and  automatic  reconfiguration,  critical  to  Increased 
system  reliability  and  survivability  in  the  distributed  environment,  will  be  developed  and  evaluated  against  Coamand 
Control  system  requirements.  In  cooperation  with  the  Army,  we  will  continue  the  emulation  and  evaluation  of  the  Nebula 
instruction  set  architecture  based  on  Air  Force  requirements  for  a  standard  32  bit  processor.  We  will  also  continue 
development  of  compilers  and  a  programming  support  environment  to  support  Implementation  of  Ada  as  the  new  DOD  standard 
computer  programming  language  In  FY  1984.  The  cost  estimates  were  derived  using  analogous  contract  manhour,  material,  and 
overhead  charges  adjusted  for  program  complexity,  risk  and  Inflation. 


Program  Element:  ^63728F 

DOD  Mission  Area:  Electronic  and  Physical  Sciences 
TATD;,  #551 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


Title:  Advanced  Computer  Technology 

Budget  Activity:  Advanced  Technology  Development,  #2 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total  Estimated 

Estimate 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDT&E 

4,650 

4,900 

5,900 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 
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Program  Element;  <^63728F  Title;  Advanced  Computer  Technology 

DOD  Mission  Area;  Electronic  and  Physical  Sciences  Budget  Activity;  Advanced  Technology  Development,  #2 

(ATP),  #551  - - - 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  All  major  weapons  systemt?  contain  embedded  computers  performirg  critical 
functions  such  as  guidance,  navigation  and  the  processing  of  data  gathered  from  a  variety  of  sensors  and  sources. 

This  technology  base  program  was  established  to  develop  and  demonstrate  the  broad  spectrum  of  design  techniques,  pr^gramm- 
Ing  tools  and  modexS  requli'id  to  Improve  the  performance  and  reduce  the  life  cycle  cost  of  computer  hardware  and  software 
embedded  in  Air  Force  weapons  systems.  Scarcity  of  skilled  software  manpower  and  rapidly  increasing  softwaie  costs  within 
DOD  h(  ve  caused  special  program  emphasis  to  be  placed  on  improving  the  software  development  process  for  embedded  computer 
systems.  A  DOD-wlde  computer  resource  technology  program  was  established  as  outlined  In  the  Defense  Computer  Resources 
Technology  Plan.  This  plan  ties  the  programs  of  all  services  together  to  achieve  maximum  benefits  from  invested  funds 
by  eliminating  duplicative  efforts  and  by  Identifying  areas  where  additional  emphasis  is  needed.  Program  Element  63728F, 
along  with  related  exploratory  and  engineering  development  programs,  implements  the  Air  Force  portion  of  the  DOD  program 
and  has  thrusts  in  several  areas;  (1)  Software  Life  Cycle  Tools  “■  to  develop  automated  aids  for  generating  software 
specifications  from  user  requirements  and  to  develop  tools,  along  with  a  structured  methodology,  to  aid  in  software 
design,  vcocing  arm  sjodlf icaticn j  (2)  Computer  Architecture  Applicatlous  -  to  evaluate  state-ot-the—art  computer 
architectures  against  potential  military  applications  and  to  provide  the  technology  base  to  support  standardization 
efforts  in  computer  hardware j  (3)  Distributed  System  Technology  ”•  to  develop  tools,  techniques  and  the  necessary 
simulation  capability  to  analyze,  specify  and  evaluate  distributed  computer  systems  and  to  provide  solutions  to  the 
military  unique  problems  of  high  reliability,  survivability,  and  rapid  reconfigurability;  (4)  High  Order  Unguaoie 
Discipline  -  to  support  implementation  of  Ada,  the  DOD  standard  language,  including  development  of  compilers  io  be  hosted 
on  and  targeted  for  Air  Force  computer  systems  and  development  of  other  programming  support  tools  for  Ada. 


(U)  RELATED  ACTIVITIES;  This  program  supports  and  is  responsive  to  the  DOD  Defense  Computer  Resources  Technology  Plan 
and  the  DOD  sponsored  Software  Technology  Initiative.  It  is  related  to  other  programs  which  constitute  the  DOD  Software 
Science  and  Technology  Program;  62725A,  Computer  and  Information  Sciences;  63723A,  Tactical  Automation;  62721N, 

Command  and  Control  Technology;  63526N,  /advanced  Computer  Technology,  64574N  Tactical  Embedded  Computer  Program;  62708E, 
Distributed  Information  Systems;  62702F,  Command,  Contiol  and  Communications;  62204F,  Aerospace  Avionics;  63226F,  DOD 
Common  Programming  Language;  and  64/40F,  Computer  Resources  Management  Technology.  Air  Force  thrusts  generally 
transition  Into  this  program  from  62702F  and  are  coordinated  through  technical  reviews  at  the  staff  and  engineering 
levels.  Coordination  with  other  services  is  achieved  through  the  Research  and  Development  Technology  Panel  of  the 
Management  Steering  Committee  for  Embedded  Computer  Resources,  annual  DOD  apportionment  reviews  and  the  Ada  Joint 
Progrtiffl  Office. 


^QRR  PERFORMED  BY ;  Rome  Air  Development  Center,  Griff Iss  AF3  NY  has  management  responsibility  for  this  prograTi. 
Contractors  include:  Massachusetts  Computer  Associates,  Wakefield  MA;  General  Systems  Group,  Salem  NH;  Bolt,  Baranek 
and  Newman,  Cambridge  MA;  Softech,  Waltham  MA;  Illinois  Institute  of  Technology  Research  Institute,  Chicago,  IL;  Pattern 
Analysis  and  Recognition,  Rome  NY;  TRW,  Redondo  Beach  CA;  and  Intermetrics,  Cambridge  MA. 
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Program  Element:  #63728F  Title:  Advanced  Computer  Technology 

DOD  Mission  Area:  Electronic  and  Physical  Sciences  Budget  Actlvltv:  Advanced  Technology  Development,  #2 

(ATP),  #551  ' - -  - 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1*  (U)  FY  1981  and  Prior  Accomplishments;  Developed  a  compiler  for  the  Air  Force  JOVIAL  J73  computer  language 

which  is  hosted  on  the  IBM  360/270  machine*  Completed  development  of  additional  programming  support  and  verification 
tools  for  Air  Force  Implementation  of  the  J73  language*  Completed  National  Software  Works  enhancements  required  to 
fully  exploit  a  joint  demonstration  involving  Air  Force  Systems  Command  and  Air  Force  Logistics  Command*  Provided 
600,000  dollars  direct  support  to  the  DOD  managed  Adft  implementation  effort* 

2*  (*0  FY  1982  Program;  Begin  development  aid  evaluation  of  techniques  to  improve  fault  sensing,  resource 

sharing  and  automatic  reconfiguration  In  tactical  distributed  data  processing  systems*  Complete  National  Software 
Works  program  by  demonstrating  the  networRing  of  gewgraHuicolly  sepsrafed  programming  tool?  «fthin  rhp«  lahorstory 
and  logistics  communities  (Concludes  Project  2531) *  Transition  the  Data  Analysis  Center  for  Software  to  the 
Defense  Technical  Information  Center  (Concludes  Project  2528)*  Continue  development  of  Ada  compilers  and  the 
Ada  Programming  Support  Environment  (APSE). 

/'Y  1983  Planned  Program;  Complete  demonstration  of  the  distributed  processing  simulation  capability*  Use 
this  capability  to  continue  development  of  resource  sharing  and  reconfiguration  techniques  for  military  distributed 
processing  systems*  Complete  development  o*:  initial  Ada  compiler  for  the  IBM  370  series  computer  and  begin  development 
of  follow-on  Ada  compilers  for  other  Air  Force  computer  systems.  Continue  development  of  the  total  integrated  APSE 
necessary  to  effectively  use  the  Ada  language  In  Air  Force  systems*  Continue  evaluation  of  the  Mehula  32  bit  Instruction 
set  architecture  as  an  Air  Force  standard*  The  300,000  dollar  reduction  in  the  FY  1983  planned  prog:  am  will  delay  the 
development  of  a  J73-to-Ada  language  translator  and  the  demonstration  of  a  reconf Iguralle  dl8trlbu*-ed  computing  system 
by  one  year. 


(IJ)  Py  193A  Planned  Program:  Complete  demonstration  of  distributed  processing  configurations  to  dllow  resource 
sharing  and  automatic  system  reconfiguration*  Complete  APSE  development  and  validate  Ada  compilers  for  use  In  software 
development  programs*  Begin  demonstration  of  Nebula  on  selected  Command  Control  applications*  Begin  demonstration  of 
an  automated  software  requirements  analysis  tool* 


5.  (U)  Program  to  Completion:  This  is  a  continuing  program* 

6.  (U)  Milestones ;  Not  Applicable* 

7*  (U)  Resources ;  Not  Applicable* 

(U)  Comparison  with  FY  1982  Descriptive  Sumgiary:  Not  Applicable* 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  ]y63743F  Title:  Electro-Optical  Wartare 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  <>ATD),  #551  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

431G 

2222 

TOTAL  FOR  PROGRAM  ELEMENT 
Electro-Optical  Warfare 
Advanced  Electro-Optical 

10,657 

8,957 

1,700 

10,261 

8,261 

2,000 

15,927 

11,027 

4,900 

22,636 

15,970 

6,666 

Continuing 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 
Not  Applicable 

Countermeasures 


(U)  £PIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  provides  advanced  development »  risk  reduction  and 
f eas ib 1 li ty/ral 11 r ary  worth  demonstration  of  countermeasures  against  vlsuallyj  electro-optlcally ,  or  infrared  aimed  or 
guided  «urfare-to-air  and  air-to-air  weapons.  Cnrront  srti aircraft  artillery  (AA.*.)  and  radar  directed  surfa«.c 

to~alr  missile  (SAM)  systems  ise  some  form  of  optics  as  a  backup  to  the  radar.  In  addition,  shoulder  fired  SAMs  and 
air  launched  missiles  have  bec*i  developed  to  home  on  engine  radiation.  Both  strategic  and  tactical  aircraft  that 
operate  over  or  near  hostile  territory  may  be  exposed  to  these  weapons. 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  Efforts  in  FY  1983  will  accelerate  advanced  development  work  addressing  existing  and 
predicted  critical  technology  voids  for  countering  Soviet  air  defenses.  These  efforts  Include  a^  flare 

concept  to  decoy  Infrared  (IR)  missile  threats  with  flare  rejection  circuity,  flare  techniques  to  counter  missile 
tlireats  using  1  signal  tracking,  all  aspect  missile  warning  fo^ strategic  aircraft  and  an  electro-optical 

countermeasures  system  to  provide  self  protection  for  tactical  aircraft.  J flare  designs  for  the  A-IO  and 

F-15  will  be  completed  and  transitioned  to  full  scale  development.  The  cost  estimate  is  based  upon  the  number  of 
different  development  areas,  technological  risk  associated  with  these  areas  and  previous  experience. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

Total 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additlcnal 

Estimated 

Estimate 

Estimate 

Estimate 

to  Comp i.et  ion 

Cost 

RDT&E  11,290 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 

10.500 

18,700 

Continuing 

Not  Applicable 
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Program  Element:  #63743F  TltJe:  Electrcr-Optlcal  Warfare 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATP),  »55l  Budget  Activity:  Advanced  Technology  Development.  #2 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  enemy  air  defense  network  is  made  up  of  electronic  and  electro-optical 
devices  that  locate,  monitor,  guide,  and  control  the  offensive  and  defensive  elements.  Denial  of  enemy  use  of  these 
elements  is  directly  related  to  the  survivability  of  our  aircrews  and  the  number  of  weapons  delivered  to  the  target. 
Initially,  enemy  air  defense  systems  operated  only  in  the  communications  and  radnr  frequencies  (approximately  20  mega 
hertz  to  18  gigahertz).  However,  as  weapon  systems  became  mote  sophisticated,  enemy  threat  systems  began  to  use  optical 
and  Infrared  (IR)  types  of  devices  as  a  backup  or  as  a  primary  means  to  enhance  their  capability.  Recognizing  this 
Increased  emphasis  in  electro-optics.  Program  Element  63743F  was  established  in  1972  co  develop  and  demonstrate  counter¬ 
measures  to  these  enemy  systems. 

The  program  consists  of  two  projects.  Project  2222  funds  development  of  active  countermeasures  and  warning/location 
systems  against  optical  tracking  devices  used  to  guide  antiaircraft  fire  and  surface-to-air  missiles.  Project  431G  funds 
development  of  both  active  and  passive  countermeasures  against  the  entire  electro-opticrl  threat.  Active  countermeasures 
Include  IR_  'guided  weapons  Jammers  as  well  as  counterj  tof  1  weapons.  Passive  counters  Include 

aircraft  camouflage,  IR  signature  suppression,  flares  to  decoy  IR  missiles,  and  receiver  systems  to  warn  aircrews  and 
activate  countermeasures  to  approaching  missiles. 

ACTIVITIES :  The  efforts  in  this  program  are  closely  coordinated  with  other  Air  Force  electro-optical,  elec¬ 
tronic  warfare,  and  reconnaissance  and  target  acquisition  programs,  as  well  as  the  advanced  development  work  in  similar 
areas  by  the  Army  and  the  Navy  through  joint  reviews  conducted  by  the  Joint  Technical  Coordinating  Group.  Maximum  utili¬ 
zation  of  common  optical  hardware  and  techniques  Is  stressed;  equipment  developed  under  other  programs  is  modified  only 
enough  to  perform  those  functions  peculiar  to  ihe  countermeasures  problem.  New  developments  are  undertaken  only  when 
the  technology  base  does  not  exist  to  satisfy  the  specific  function  required.  Exploratory  development  efforts  are  phased 
Into  this  program  ^rom  Program  Element  62204F,  Aerospace  Avionics.  Completed  electro-optical  efforts  are  transitioned 
into  engineering  development  under  IE  64710F,  Reconnaissance  Equipment;  PE  64738F,  Protective  Systems;  and  PE  64737F, 
Tactical  Protective  Systems.  Joint  Air  Force/Navy  efforts  include  the  Advanced  Electro-Opt leal  Countermeasure  Pod, 
COMPASS  HAMMER;  a  lew  cost  tail  warning  receiver  development;  and  aircraft  infrared  signature  reduction.  Joint  Air 
hojce/Army  efforts  include^  J  visual  countermeasures  effects  and  an  infrared! 

_1  The  F-'3  contrast  redm  ? ion  effort  is  jointly  sponsored  with  DARFA. 


lUl •  Testing  is  performed  at  the  Air  Force  ArraaneiU  Division,  Egirn  AFB,  FL  and  China  Lake,  CA. 

The  Air  Fc .ce  Avionics  Laboratory,  Wr Ight-Pat terson  AFB,  OH,  manages  the  program.  The  major  contractors  are:  Raytheon 
Corporation,  Bedford,  MA  -  analysis  and  slmulatiot.;  AVCO  Corporation,  Wilmington,  MA  -  flare  material  and  dispensers; 
HYCOR  Cor|)(,r.u  ion,  Woburn,  MA  -  flares;  MB  Associates,  San  Pamon,  CA  -  flare  research  and  testing;  Quest  Research, 

Wasli,  DC  -  electro-optical  countermeasure  technique  analysis;  Perkin-Elmer  Corporation,  Wilton,  CT  -  optical 
receivers;  MugJjes  Aircraft  Corporation,  Culver  City,  CA  -  infrared  jammers  and  optical  sensors;  Honeywell  Inc., 
Lexington,  MA  -  missile  warning  system;  Martin-Marietta  Corporat'on,  Orlando,  FL  -  optical  countermeasures;  West- 
inghouse  Corporation,  Baltimore,  MD  -  optical  countermeasures  and  lasers;  and  SAI ,  Albuquerque,  NM  -  optical  counter- 
measures  el f ect Iveness  evaluation. 


Program  Element;  <‘63743F  Title;  Electro-Optical  Warfare 

DOI)  Mission  \rea;  Electronic  &  Physical  Sciences  (ATP).  #S5!  Budget  Activity;  Advanced  Technology  Development,  #2 

(U;  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

FY  1981  and  Prior  Accomplishments;  Accomplishments  include  demonstration  and  transition  of  an  iraprov'jd  per- 
performance,  lower  cost,  and  higher  availability f  “flare  decoy  to  protect  the  B-52  against  advanced  threat 

missiles*  Camouflage  paint  schemes  were  developed  and  are  now  used  on  the  F-16,  A-10  and  E-3A.  A  missile  tall 
warning  system  was  developed  end  Is  now  in  production  for  strategic  and  tactical  aircraft  (ALQ-153).  Improved  flares 
for  the  B-52  and  F-111  are  now  in  production.  Both  COMPASS  HAMMER  optical  countermeasare  pods  complete-!  fabrication 
and  began  testing.  Concepts  for  couateringQ  Jwere  analyzed  for  follow-on  hardware  development. 


2.  FY  1982  Program;  New  starts  in  FY  1982  Include  a  reliability  Improvement  demonstration  for 
dispensers,  a  technique  to  passively  discriminate  between  optical  threap  and  decoys,  an  advanced 
receiver  sensor  to  warn  ^rcrews  and  activate  expeiidable  decoys  against!  i  guided  threats,  and' 
duce  the  visual  contrast  “  'j  Continued  efforrs  include  L 

A-10  and  F-15  to  improve  survivability  and  reduce  flare  procurement  ccsts,  threat  “ 

system  to  suppress  enemy  air  defenses^  and  efforts  to  reduce  the  size,  weight,  ancTcost  of  optical 
sures  used  to  provide  a  self  p'*otection  capability  against  optically  guided  threats.  Scheduled  fo 
pyrophoric  flare  design  for  the  F-4  and  F-16,  flight  testing  jf  a  dual  mode  (infrared/pulse  dopple 
system  for  close  air  support  aircraft  (required  because  of  the  very  short  response  time  at  low  alt 
testing  of  ti,e  COMPASS  HAMMER  electro-optical  countermeasure  (EOCM)  system  designed  to  provide  pro 
guided  weapons. 


flare  decoy 
_  warning 
a  system  to  re¬ 
flares  for  the 
and  ^weapon  cuing 
(  counterraea- 

r  completion  are  a 
r)  tail  warning 
Itude),  and  flight 
tectlon  against  EO 


FY  19H3  Planned  Program;  The  FY  1983  program  ^presents  a  significant  increase  in  funding  in  order  to  ac¬ 
celerate  critical  technologies.  New  starts  include  a  flare  concept  to  decoy  i-'frared  missile  threats 

with  flare  rejection  circuitry;  flares  techniques  to  counter  a^anced  missile  threats  using f  "'signal 

tracking;  rav< It ispectral  coatings  and  paints  to  reduce  optical,  ^  and  Infrared  aircraft  'signature,  thereby 

reducing  detection  range;  Ueveloppient  of  an  infrared*”  jamming  source  to 

counters  to  weapons;  all-aspect  missile  warning  system  for  strategic  aircraft;  and 

efforts  to  improve  the  performance,  reliabllity/malntalnabllity,  and  power  efficiency  of  EOCM  systems  to  provide 
nore  acceptable  self  protection  systems  fer  tactical  aircraft.  Continued  efforts  include  expendable  [  decoys, 

inf ran'd  countermeasures  effects  on  missile  seekers,  ana  [_  1  warning  sensors.  Scheduled  for  completion  are  A-10 

jfla'-os,  optical  threat  detection  and  cuing  designs,  optical  decoy  discrimination  and  an  improved 
']  jamming  transmitter  to  redv.ee  the  size  and  cost  of  EOCM  systems.  Funds  in  FY  1983  were  reduced  to  fund  higher 
priority  Air  Force  requirements. 


Program  Element;  #63743F  Title:  Electro-Optical  Warfare 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATP),  #551  Budget  Activity:  Advanced  Technology  Development,  »2 

FY  198A  Planned  Program:  The  FY  1984  program  includes  a  major  new  start  to  develop  a  next  generation  in¬ 
frared  countermeasure  system  for  strategic  aircraft.  Continued  areas  of  emphasis  include  flares  to  counter  advanced 
missile  seekers,  optical  and  electro-optical  signature  reduction,  counters  toj^  _Jweapons, 

\_  "Iwarning  systems  and  all-aspect  missile  warning  for  both  strategic  and  tactical  aircraft. 

5.  (U)  Pregram  to  Completion:  This  is  a  continuing  program. 


6.  (U)  Milestones:  Not  Applicable. 

7,  (U)  Resources :  Not  Applicable. 


Project:  ^31G  Title:  ^ectro-Ootical  Warfare 

Program  Element:  ^637A3F  Title;  Electro-Optical  Warfare 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATP),  #551  Budget  Activity:  Advanced  Techr.cloc 


pment,  02 


^  BACKGROUND  AND  DESCRIPTION:  Project  431G  was  established  to  demonstrate  advanced  development  countermea¬ 

sures  to  enemy  air  defense  guidance  systems  which  operate  in  the  optical  spectrum* 

Examples  of  such  systems  are  IR  heat  seeking  mipsiles  which  home  in  on  aircraft  jet  engines  and  television 
cameras  which  can  track  airborne  targets  anti  provide  guidance  to  enemy  anti-aircraft  guns  or  surface-to-air  missiles. 
Improvements  in  these  systems  and  development  of  new  weapons  usingf  Jparts  of  the  optical  spectrum  -..quire 

continuing  development  to  gain  and  maintain  an  advantage  over  the  threat. 

(U)  Efforts  in  Project  A31G  include  the  following:  (1)  a  supporting  analysis  and  simulation  effort  that  guiden  the  al¬ 
location  of  funding  through  the  evaluation  of  new  concepts  and  techniques;  (2)  camouflage  to  prevent  or  delay  detection 
of  US  Air  Force  aircraft;  (3)  receiver  systems  on  aircraft  to  warn  crew  members  and  activate  countermeasures;  (A)  decoys 
and  jammers  to  counter  enemy  air  defense  weapons;  and  (5)  optical  intelligence  collection  devices  to  gain  information 
about  enemy  weapons. 

RELATED  ACTIVITIES;  The  efforts  In  this  program  are  closely  coordinated  with  other  Air  Fo.'ce  electro-optical,  elec¬ 
tronic  warfare,  and  reconnaissance  and  Latget  acquisition  programs,  as  well  as  the  advauCcu  uevclupiucut  wuuk  in  slwllar 
areas  by  the  Army  and  the  Navy  through  joint  reviews  conducted  by  the  Joint  Technical  Coordinating  Group.  Maximum  utili¬ 
zation  of  common  optical  hardware  and  techniques  is  stressed;  equipment  developed  under  other  programs  is  modified  only 
enough  to  perform  those  functions  peculiar  to  the  countermeasures  problem.  New  developments  are  undertaken  only  when 
the  technology  base  does  not  exist  to  satisfy  the  specific  function  required.  Exploratory  development  efiorts  ate  phased 
into  this  program  from  Program  Element  6220AF,  Aerospace  Avionics.  Completed  electrooptlcal  efforts  are  tra'"  :loned 
Into  engineering  development  under  PE  6A710F,  Recc .ru.issance  Equipment;  PE  6A733F,  Protective  Systems;  and  PE  6A739F, 
Tactical  Protect i-e  Systems.  Joint  Air  Force/Navy  efforts  Include  the  low  cost  tail  warning  receiver  development  and 
aircralt  I'^frared  signature  reduction.  Joint  Air  Force/Army  efforts  Include  optical  target  discrimination  and  visual 
ccoiuermeasure  effects  and  lnfrared[^  J  The  F-15  contrast  reduction  effort  is  jointly  sponsored  with  DARPA. 

(U)  WORK  PERFORMED  BY;  Testing  Is  performed  at  the  Air  Force  Armament  Division,  Eglin  AFB,  FL  and  China  Lake,  CA.  The 
Air  Force  Avionics  Laboratory,  Wr igiit-Pat terson  AFB,  OU,  manages  the  program.  The  major  contractors  are:  Raytheon 
Corporation,  Bedford,  MA  -  analysis  and  simulation;  AVCO  Corporation,  Wilmington,  MA  -  flare  material  and  dispensers; 
IIYCOR  Corporation,  Woburn,  MA  -  flares;  MB  Associates,  San  Ramon,  CA  -  flare  research  and  teotlng;  Quest  Research,  Wash, 
DC  -  electro-optical  count ci measure  technique  analysis;  Perkin-Flmer  Corporation,  Wilton,  CT  -  optical  receivers;  Hughes 
AIrcratl  Corporation,  Culver  City,  CA  -  infrared  jarataers  and  optical  sensors;  Honeywell  Inc.,  Lexington,  MA  -  mlssl’:, 
warning  system;  Mart In-Mari-tta  Corporation,  Orlando,  FL  -  optical  countermeasures;  Westinghouse  Co»-porat ion,  Baltimore, 
MD  -  optical  coimiTmeaciires  and  lasers;  and  SAI,  Albuquerque,  NM  -  optical  countermeasures  effectiveness  evaluation. 


Proj.^ct:  43tG  Title:  Electrc-Optlcal  War^nre 

''"ogram  Element:  tf63743F  Title:  Eleo  ro-OptlcaT  Warfare 

*.0D  Mission  Area:  Electronic  &  Physical  Sciences  (ATP),  Budget  Activity:  Advanced  Technology  Development ^  #2 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1,  FY  198!  and  Pi  lor  Accomplishments:  Accomplishments  include  demonstration  and  tr  ansition  of  an  improved  per¬ 
formance,  lower  cost,  and  higher  availability  _] flare  decoy  to  protect  the  B-52  against  advanced  thrust 

missiles.  Camouflage  paint  schemes  v;ere  developed  and  are  now  used  on  the  F-16,  A-10  and  E-Ta.  A  missile  tail 
warning  system  wa*’.  developed  and  it  now  in  production  for  strategic  and  tactical  aircraft  (ALQ-1‘)3)4  Improved  flares 
toe  the  B-52  and  F-Jll  are  now  in  production.  Concepts  for  countering^  _  .J  were  analyzed  for  fo’low 

on  hardw.re  development. 

FY  1982  Progiam;  New  starts  in  FY  1982  intrude  a  reliability  irrprovement  demonstration  for  flare  decoy 
dispensers,  a  technique  to  passively  discriminate  between  optical  thr^ts  and  decoys,  an  advanced  laser  warning  re¬ 
ceiver  dCNSor  to  worn  aircrev’s  and  activate  expendable  decoys  against  [guided  threats,  and  a  system  to  reduce 

the  visual  cont“ast  j”  |  Continued  effort  include  f  _Jfor  the  A-10  and 

F-15  to  Improve  survivability  and  reduce  flare  procurement  costs,  and  threat  optical  detection  and  weapon  cuing 
system  to  suppress  enemy  aii  Jcfciis.'s.  Scheduled  fur  completion  are  a(_  j  flare  ieaign  for  the  F-4  aiiJ  F-16 

and  flight  testing  of  a  dual  mode  ( inf rared/pulss  doppler)  tail  warning  system  for  close  a:r  stipport  aircraft  (require 
because  of  the  v«ny  short  response  time  at  low  altitude). 

3.  FY  198J  ^^lant.ed  Program;  The  FY  1983  program  ^presents  a  si, .^nlf leant  increase  in  funding  in  order  to  ac¬ 
celerate  cr  tfcal  technologies.  New  starts  Include  a[  1  flare  concept  to  decoy  inf rare!  missile  threats 

with  flare  rejection  circuitry;  flares  techniques  to  counter  advanced  missile  threat.'  using  ["'  \  signal 

tracking;  inultlspe 'trrl  coatings  and  paints  to  reduce  optical,"  ^  and  infrared  aircraft  signature,  thereby  re¬ 
ducing  detection  range;  development  of  an  infrared  |__  ]  missile  seekers 

cc-iirters  to'  [weapons;  all-aspect  missile  warning  .syntem  for  strategic  aircraft;  and 

efforts  to  improve  the  performance,  rellabillty/maintalnabillty,  and  power  efflviency  of  Electro-optical  countermea¬ 
sures  (EOCM)  systems  toprovide  more  acceptable  self  -‘rotectlon  systems  for  tactical  aircraft.  Continued  efforts 
include  expendable  'decoys,  infrared  countermeasure  effects  on  missile  seekers,  and,  warning  sensors. 

Scheduled  for  completion  are  A-10  and^r-15r  _  flareo,  optical  threat  detection  and  cuing  designs,  optical 

decoy  discrimination  and  an  impro/od  ""  |  Jamming  transs.»ltcar  tc  reduce  the  size  and  cost  of  ECCM  systems. 

FY  198^  Planned  Program;  The  FY  1984  program  includes  a  major  new  start  to  develop  a  next  generation  Infrared 
coniU'Tiaeasure  system  for  strategic  aircraft.  Continue«i  areas  of  emphasis  include  flares  to  rcuntet  advanced  missile^ 
seekers,  optical  and  elec tro-opt kcel  signature  reduction,  counters  to'  J'aeanons 

varniiiK  systems  and  all-aspect  missile  warning  for  both  strategic  and  tactical  alccraft. 
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Projvict;  431G  Title;  Electro~0ptic5tl  Warfare 

Program  Element:  #63743?  Title;  Electro-Optical  Warfare 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATP),  #551  Budget  Activity:  .idvanced  Technology  Development,  #2 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones :  Not  Applicable. 


7.  (U)  Resources:  Total 


FY  1981  FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual  wSt.lmate 

Estimate 

Estimate 

to  completion 

Costs 

RDT&E 

8,957  8.261 

11,027 

15,970 

Continuing 

Applicable 

8.  (U)  Comparison  with  FY 

1982  Descriptive  Summary: 

RDT&E 

9,590  8,300 

13,300 

Continuing 

Not  Applicable 

(U)  FY  1983;  Funding  in  FY  1983  represents  a  $2,273  thousand  decrease.  Overall  program  element  funding  was  reduced 
In  order  to  fund  hlglier  priority  Air  Force  readiness  issues.  The  impact  of  this  decrease  will  delay  efforts  in  inte¬ 
gration  electro -optical  and  radar  countermeasures  and  warning  systems  for  new  aircraft. 
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FY  1983  DESCRIPTIVE  SUMMARY 


Program  Element:  #63750F 

DOD  Mission  Area:  Electronic  &  Pliysical  Sciences  (ATD), 

mi - 


Title:  Counter-Countermeasures  (CCM)  Advanced  Development 
Budget  Activity:  Advanced  Technology  Development,  #2 


(U)  RESOURCES  (PROJECT  LISTING)($  in  thousands): 


Project 

FY  1981 

Number 

Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT 

5,948 

2333 

Ground  Radar  Electronic  Counter- 
Countermeasures 

1,000 

2334 

Airborne  Radar  Electronic  Counter- 
Countermeasures 

2,498 

2335 

Comaun i cat ion  &  Navigation 

Electronic  Counter-Countermeasures 

1,250 

2347 

Optical  Counter-Countermeasures 

1,200 

Total 


FY  1982 
Estimate 
1,893 

FY  1983 
Estimate 
7,041 

FY  1984 
Estimate 

11,425 

Additional 
to  Completion 
Continuing 

Estimated 

Costs 

Not  Applicable 

700 

1,700 

2,900 

Continuing 

Not  Applicable 

400 

2,200 

2,800 

Continuing 

Not  Applicable 

700 

2,000 

2,615 

Continuing 

Not  Applicable 

093 

1,141 

3,110 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  technology  base  program  element  is  the  only  Air  Force 
advanced  development  program  elemerkt  developing  generic  counter-countermeasures  for  ground  radar,  very  high  frequency 
and  high  frequency  communications,  airborne  radar  and  electro-optical  weapons  and  sensors.  Individual  Air  Force  programs 
are  responsible  for  developing  counter -counteiimeasures  into  their  systems,  however,  this  technology  base  program  element 
is  vitally  needed  to  assist  these  programs  in  providing  generic  counter-countermeasures  that  can  be  incorporated  into 
both  developmental  and  fielded  svsteras.  Technologies  developed  under  this  program  feeds  directly  to  fielded  systems  and 
also  establishes  a  d^ta  base  for  future  systems- 


BASIS  FOR  FY  1983  RDT&E  REQUEST:  Ground  radar  passl/e  correlation  techniques  for  improved  electronic  counter-counter- 
measures  will  be  continued.  Development  of  a  radar  main  _bea(n  noise  cancelxer  will  continue.  The  low  cost  anti-radiation 
inxsslle  decoy  forf^  Jjvrlll  be  delivered  to  the  *^SPO  for  Full  Scale  Engineering  development.  The  counter- 

measures  resistant  very  low  frequency  and  high  frequency  communications  adaptive  antenna  will  be  transferred  to  engineer¬ 
ing  development.  Th-i  trcposcatter  communications  system  with  a  full  duplex  capability  will  be  transferred  to  engineering 
development.  Adaptive  low  cost  data  link  development  will  continue. 


(U)  COMPARISOM  IVITH  FY  1982  DESCRIPIIVE  SUMMARY: 

FY  1581 
Actual 

6,700 


FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

2,000 

8,800 

22,482 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  #63750F 

DOD  Mission  Area:  Electronic  &  Physical  (ATP),  #551 


Title:  Counter-Ccuntermeasores  (CCM)  Advanced  Development 
Budget  Activity:  Advanced  Technology  Developments  #2 


(U)  DETAILEr^  BACKGROUND  AND  DESCRIPTION:  This  program  element  (P£)  was  established  to  counter  an  increasing  counter¬ 
measure  (CM)  threat  as  documented  by  requirements  arising  from  Southeast  Asia,  the  Middle  East,  and  threat  projections 
for  Central  Europe.  Some  current  US  electronic  equipment  requires  dlscreie  counter-countermeasures  (CCM)  modifications 
to  keep  pace,  with  the  threat  and  to  extend  their  useful  operational  life  in  jamming,  deception,  chaff,  clutter  or 
suppression  environments;  thereby  avoiding  more  expensive  system  replacement  programs.  Future  radar,  radic,  and 
optical  equipment  will  benefit  from  early,  systematic,  and  economical  Incorporation  of  state-of-the-art  CCM  capabil¬ 
ities  during  chelr  design  stage.  Programmable  processing  that  will  allow  changes  via  software  will  allow  future  systems 
to  more  readily  keep  pace  with  the  threat.  However,  a  continuing  program  to  develop  new  software  and  in  some  cases, 
hardware,  will  be  required  if  the  Air  Force  is  to  operate  effectively  in  a  hostile  electromagnetic  combat  environment. 

(U)  Program  Element  #63750F  contains  four  projects:  #2333,  Ground  Radar  Electronic  Counter-Countermeasures;  #2334,  Air¬ 
borne  Radar  Electronic  Counter-Countermeasures;  #2335,  Communications  &  Navigation  Electronic  Counter-Countermeasures; 
and  #2347,  Optical  Counter-Countermeasures.  Tasks  scheduled  under  these  projects  will  cross-apply  appropriate,  demon¬ 
strated  technologies  to  develop  wide  application  of  CCM  techniques  for  existing  and  developmental  systems.  The  following 
general  task  areas  will  be  used:  simulation  and  analysis,  waveform  generation,  signal  radiation  and  reception,  signal 
discrimination  and  enhancement,  survivability  enhancement  technology,  electro-optical  (E-0),  laser,  and  infrared 
vulnerability  assessments. 

(U)  RELATED  ACTIVITIES :  This  program  will  affect  strategic  offense  and  defense  and  general  purpose  force  activities,  and 
responds  to  a  wide  range  of  requirements.  Technical  coordination  will  be  effected  with  laboratories  and  commands  of  the 
other  services,  as  well  as  in-house  Air  Force  technical  agencies  and  facilities  and  the  operational  commands.  PE  64201F, 
Aircraft  Avionics  Equipment  Development,  is  developing  advanced  software  for  aircraft  radars  with  programmable  signal 
processors  (e.g.,  F-15).  PE  63750F,  Project  2334  will  feed  that  effort. 

(U)  WORKED/PERFORMED  BY:  Rome  Air  Development  Center,  Rome  NY  has  program  management  responsibility  and  project  respon¬ 
sibility  fer  ground  radar  and  communication/navigation  CCM;  the  Air  Force  Avionics  Laboratory,  Wright-Fatterson  AFB. 

OH  has  project  responsibility  for  airborne  ^^adar  CCM  and  optical  CCM.  Specific  tasks  will  be  performed  by  Air  Force 
computer  simulation  facilities  or  other  agencies  possessing  necessary  expertise  or  resources.  Some  tasks  will  be 
performed  under  contract.  The  low  cost  decoy  effort  is  on  contract  to  Brunswick  Corp.,  Costa  Mesa,  CA;  the  Tropo 
Communication  Antenna  and  Processor  Is  on  contract  to  CNR  Incorporated,  Needham,  MA.  The  very  low  frequency  antenna 
receive  system  is  on  contract  to  AIL  division  of  Eaton  Corp.;  and  the  Alr-to-Air  Radtr  Baseline  Technclogy  contract  is 
with  Hughes  Aircraft  Corp.,  Los  Angeles,  CA.  Optical  C(M  contracts  are  to  Mead  Technology  Laboratories  Dayton,  OH; 

Science  Applications  Corp.,  La  Jolla,  CA;  Hughes  Aircraft,  Culver  City,  CA;  Honeywell  Corp.,  Boston,  MA;  and  Systems 
Research  Laboratory,  Dayton,  OH- 


32S 


i 


Program  Element :  #63750F  Title:  Ccmnter-Countermeasures  (CCM)  Advanced  Development 

DOD  lilaslon  Area:  Electronic  &  Physical  Sciences  (ATP),  Budget  Activity:  Advanced  Technology  Development,  #2 


PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

!•  (U)  FY  1981  and  Prior  Accomplishments: 

(U)  Project  #2333:  A  signal  processor  using  spread  spectrum  technology  for  a  Digitally  Coded  Radar  was  developed  In 
conjunction  with  Program  Element  PE  63789F,  command,  control,  and  communications  advanced  development.  Developiient 
of  The  Ultra  Low  Sldelcbe  Antenna  and  Antl-Radlatlon  Missile  Alarm  Sensor  has  been  transferred  to  PF.  27412F,  Tactical 
Air  Control  System  Improvements  for  Engineering  Development. 


(U)  Project  #23s34:  Development  began  on  the  alr-to-air  counter-measures  (CM)  technology  baseline  to  determine  electronic 
CCM  techniques  applicable  to  modern  pulse  doppler  digital  radars  and  to  establish  quantitative  engineering  baseline 

Enemy  electronic  countermeasures  threat  scenarios  have  been  developed. 


data.  Radar  test  units  were  Instrumented. 


Project  #2335;  Design  of  a  Phased  Array  Receive  Antenna  and  Adaptive  Slg^^al  Processor  for  Troposcatter  Communication 
was  completed  and  testing  was  Initiated.  The  system  is  to  provide 

]  Design  of 

a  very  low  frequency/high  frequency  adaptive  antenna  receiver  system  for  ^was  complet^  and  test¬ 

ing  was  Initiated.  The  design  of  Troposcatter  Communications  Adaptive^  Antenna  and  co  ,  ’'^raentary  Adaptive  Signal  Processor 
was  completed.  Development  of  a  sldelobe  canceller  as  near  term  flx'_  ^’was  begun.  Fabrication  of  an  Adaptive 

Antenna  ^ rocessor  ^  ^Tactical  Troposcatter  Communications  was  Initiated. 

Project  #2347:  Tasks  were  Initiated  to  reduce  the  vulnerability  of  Imaging  electro-optical  (E-0)  receivers  to  flares 
and  spoolers;  develop  a  math^emetir.al  model  ofjthe  acquisition/tracking  system  for  laser  guided  weapons  and  develop  new 

techniques  _ modulation  and  ’coding,  use  of  Ireductlon; 

conduct  a  tnilnerablllty  asseTsraent  of  E-0  recelvers"”and  Illuminators";  compare  optical  target  and  decoy  signatures; 

^to  de^at  laser  countermeasures;  and  develop  second  generation  coding  scnemco  for  laser 
signal  discrimination  and  rejection  of^  ^jammers.  A  wide  dynamic 

range  receiver  processor  development  and  target  discriminating  receiver  demonstration  were  Initiated. 

2.  (U)  FY  1982  Planned  Program: 

(U)  Project  #2333:  Continue  development  of  the  low  cost  Antl-Radlatlon  Missile  Decoy.  Continue  testing  of  main  beam 
noise  cancellation  capability. 

(U)  Project  #2334:  Complete  roofhouse  testing  of  Instrumented  F-15  radar  In  electronic  countermeasures  environment. 
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Program  Element :  #63750F  Title:  Counter-Ccuntermeasures  (COM)  Advanced  Development 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (AID),  Budget  Activity:  Advanced  Technology  Development,  #2 
#551 

Project  #2335:  Complete  test  and  evaluation  of  the  troposcatter  communication  antenna  and  signal  processor  and 
transition  to  Full  Scale  Engineering  Development  (FSED).  Complete  development  of  sldelobe  canceller  and  Initiate 

field  testing.  Continue  development  oJ  very  low  frequency/high  frequency  adaptive  antenna.  Start  development  of  a 
new  Troposcatter  Communications  Syslem  with  a  full  duplex  capability.  Initiate  the  development  of  a  family  of  low  cost 
data  links  for  weapon  applications. 

(U)  Project  #2347:  Complete  laser  guided  weapon  counter-countermeasures  alternatives  development.  Continue  target 
discriminating  receiver  demonstration  and  development.  Initiate  Imaging  receiver  susceptibility  reduction. 

3.  (U)  FY  1983  Planned  Program: 

(U)  Project  #2333;  Complete  testing  of  the  low  cost  Anti-Radi at Ion  Missile  decoy.  Continue  development  of  the  main  beam 
noise  canceller.  Initiate  development  of  pas.»ire  correlation  techniques  for  Improved  electronic  counter-countermeasures. 

(U)  Project  #2334:  Complete  roef-top  and  flight  testing  of  the  instrumented  Ari/APG-63  radar  against  various  ECM. 

(U)  Project  #2335:  Complete  testing  of  VLF/HF  terminal  and  antenna,  transition  to  full  scale  engineering  development. 
Complete  Troposcatter  Communication  System  development  and  transition  to  FSED.  Initiate  development  of  millimeter  wave 
low  probability  of  Intercept  air  communication. 

(U)  Project  #2347:  Continue  development  of  counter-countermeasures  for  a ire raft /weapons .  Continue  the  analysis  of 
COSTARS. 

(U)  FY  83  request  was  reduced  from  FY  82  request  due  to  higher  priority  efforts. 

4.  (U)  FY  1984  Planned  Program; 

^u)  #2333; 

(U)  Project  #2334: 

(IJ)  Project  #2335  : 

(U)  Project  #2347: 
reduction  task. 


Complete  development  of  the  taain  beam  noise  canceller  and  passive  correlation  techniques. 
Initiate  the  new  innovative  FCC!!  teobnlaue  -  Adaptive  Agile  Radar  ECCM  concept. 

Complete  design  of  low  probability  of  Intercept  communications. 

Complete  target  descrlralnatlng  receiver  development.  Complete  Imaging  receiver  susceptibility 


5.  Program  to  Comp.'  >tlon;  This  is  a  continuing  program.  Project  #2333  will  complete  development  of  main  beam 

noise  cancellers  for  ground  rauars  and  Initiate  development  of  a  programmable  multiple  threat  generator  to  simulate  a 
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Program  Element :  #637 50F  Title:  Counter-Countermeasures  (CCM)  Advanced  Development 

IX)D  Mission  Area:  Electronic  &  Physical  Sciences  (ATD),  Budget  Activity i  Advanced  Technology  Development,  #2 
^551 

variety  of  threat  systems.  Project  #2334  will  lden*-lfy  electronic  countermeasures  (ECCM)  vulnerabilities  and  techniques 
for  airborne  surveillance,  fire  control,  ard  alr-to-air  missile  radars  and  will  apply  spread-spectrum  waveform  processing 
and  radar  beam  qualltj*  enhancements  to  coherent  (Pulse  Doppler)  airborne  radars.  Alr-to-Surf ace  radar  ECCM  will  be 
developed.  Project  #2335  will  complete  development  of  a  Very  Low  Frequency  (VLF)  Adaptive  Antenna  Processor  by  fabrica¬ 
ting  end  testing ^  _Jsystem  for  demonstrating  the  feasibility  of  high  pawer  and  jplgh  speed 

frequency  switching  across  the  [band.  The  goal  Is  to  achieve  switching  times  on  the  order  of 

^  between  two  frequencies  at  extreme  ends  of  the  band.  Also,  work  will  be  Initiated  to  develop  "e CCM 
capabilities  for  high  frequency  f ommunlcatlons ,  Tactical  Air  Navigation.,  and  the  MARK  XII  Identlf Icatlon-Frlend  or  Foe 
djstem.  Project  #2347  will  complete  vulnerabilities  testing  of  optical  systems  to  all  countermeasure  threats  and  Initiate 
developmeu-  of  counter-countermeasure  technology  in  17  trisk  areas  currently  Identified. 


6.  (U) 

7.  (U) 

8.  (II) 


Ml lestones :  Not  Applicable 
Resources ;  Not  Applicable 

Comparison  with  FY  82  Descriptive  Summary:  Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

^'rogram  Element:  #637 5lF  Title:  Innovations  In  Education  and  Training 

QOD  Mission  Area:  Environmental  and  Life  Sciences  (ATD)>  #552  Budget  Activity:  Advanced  Technology  Development,  #2 

(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousr  ids): 

Total 


Project 

FY  .1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

V  Number 

Title 

Accual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

L676 

2.491 

3.073 

6,309 

Continuing 

Not  Applicable 

1959 

Advanced  Systems  for  Human 
Resources  Support  of  Weapon 
System  Development 

119 

200 

0 

2,000 

2359 

Pilot  Performance  Measurement 

300 

400 

500 

900 

500 

2,700 

2361 

Maintenance  Training 

Simulation 

780 

700 

500 

500 

0 

5,500 

2362 

Computer-Based  Maintenance  Aids 

277 

391 

700 

700 

1,200 

3,900 

2557 

Integrated  Training  Manavgement 
System  (ITS) 

200 

800 

1.373 

1.662 

9,650 

13,750 

27^4 

Unified  Data  Base  Applica¬ 
tion  (formerly  Human 

Factors  Data  Bank  for  System 
Design  and  Use) 

1,223 

8,700 

10,000 

2/45 

Logistics  for  Combat  Readi¬ 
ness  Maintenance  (formerly 

Computer  Based  File  of  Tech 
Information  on  Human  Resources) 

1,524 

10,600 

12,000 

(U)  BRIEF 

DESCRIPTION  OF  ELEMENT  AND  MISSION 

NEED:  The 

Air  Force  must  develop 

innovative  wa^'s  of  lowering  training  costs 

while  actually  improving  training  and  the  skill  level  of  Air  Force  personnel.  This  program  is  designed  to  develop  tech¬ 
nology  and  procedures  needed  to  improve  the  value  of  flight  simulators  in  pilot  training  through  application  of  automated 
measurement  of  aircrew  performance;  increase  technical  training  productivity  through  the  use  of  training  simulators  rather 
than  operational  equipment;  improve  ori-tfie-job  training  methods  and  improve  the  quality  of  technical  school  graduates; 
increase  the  productivity  of  maintenance  technicians  throogli  the  development  of  a  computer-based  technical  data  system; 
decrease  life  cycle  costs  and  improve  logistics  plancirjg  by  incliding  human  factors  considerations  early  in  the  design  of 
weapon  systems. 
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Program  Element:  #63751F  Title:  Innovation  In  Education  and  Training 

DOD  Mission  Area:  Environmental  and  Life  Sciencis  (ATP),  #552  Bisdget  Activity:  Advanced  Technology  Development,  #2 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  A  significant  effort  will  be  initiated  to  develc;'  a  new  integrated  management  and 
evaluation  system  for  Air  Force  on-the-job  training  programs.  It  will  provide  improved  scheduling  of  personnel  and  facili¬ 
ties,  decrease  administrative  workload,  tailor  the  training  to  individual  needs  and  improve  quality  control  of  training. 
Actual  development,  originally  scheduled  to  start  in  FY  82,  was  rescheduled  for  FY  83  to  allow  for  a  more  detailed 
cost-benefit  analysis.  The  hardware  and  software  for  a  computerized  maintenance  data  system  will  be  developed.  This 
program  will  convert  aircraft  maintenance  data  from  a  paper-bound  system  to  a  computerized  format  that  can  be  used  by 
technicians  on  the  flight  line.  The  development  of  an  airborne  automated  aircrew  performance  measurement  (APM)  system  for 
the  C-5  aircraft  will  be  continued.  When  this  is  used  in  conjunction  with  the  C-5  flight  simulator  APM  system  already 
developed,  it  will  provide  important  data  on  the  transfer  of  training  from  simulators  to  aircraft.  The  development  of 
several  avionics  maintenance  simulators  varying  in  fidelity  (fidelity  refers  to  the  degree  to  which  the  simulation  device 
resembles  the  actual  operational  equipment)  to  the  operational  equipment  will  be  completed.  Studies  will  then  be  conducted 
to  determine  how  much  fidelity  is  required  for  effective  training.  Since  fidelity  and  cost  are  closely  related  this  will 
have  a  significant  impact  on  the  cost  of  future  maintenance  simulators. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FV  1984 
Es'.imate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

RDT&E 

1,680 

2,600 

2,900 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  appl. cable. 
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Program  Element:  #63751F 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ATP),  #552 


Title:  Innovations  in  Education  and  Training  | 

Budget  Activity:  Advanced  Technology  Development,  #2  * 

( 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  current  program  contains  three  basic  categories  of  research  and  development; 
|Tj  HUMAN  FACTORS  (LOGISTICS)  -  Project  1959  demonstrates  techniques  for  predicting  and  controlling  manpower  and  training 
costs  of  weapon  system  ownership  as  a  function  of  weapon  system  design  characteristics.  Project  2744  integrates  ihe  many 
separate  data  bases  currently  used  to  track  the  logistics  support  requirements  of  major  systems.  Project  2745  will 
develops  computer  simulation  models  and  other  analytical  tools  for  managers  to  use  in  assessing  the  combat  capabilities  of 
their  maintenance  organizations.  Project  2362  provides  a  prototype  computer-based  maintenance  aid  which  includes  an 
interactive  computer  terminal  that  interfaces  with  a  computer-based  technical  data  system.  The  system  substantially 
reduces  technical  data  search  and  retrieval  time  by  the  technicians,  and  improves  aircraft  systems'  repair  quality  and  time 
to  completion.  (2)  EDUCATION  AND  TRAINING  -  Project  2557  develops  a  computer-based  system  for  administration,  management, 
and  delivery  of  instruction  in  technical  training  applications.  Emphasis  is  on  the  identification  of  low  cost  approaches 
for  the  delivery  and  management  of  individualized  instruction  in  On-the-Job  Training  and  Field  Training  Detachments;  and 
(3)  TRAINING  DEVICES  AND  SIMULATORS  -  Project  2359  develops  automated  pilot/dircrew  performance  measurement  techniques  to 
optimize  the  effectiveness  of  flight  simulators.  This  aids  training  managers  to  assess  the  effectiveness  of  their  flight 
simulation  training  program.  Project  2361  demonstrates  applications  of  computer-based  simulation  technology  for  training 
Air  Force  maintenance  personnel.  Demonstration  of  the  F-111  avionics  test  station  simulator  is  demonstrated  and  alternate 
devices  are  evaluated  to  provide  a  comprehensive  assessment  of  simulator  fidelity  requirements.  User  handbooks  (guides) 
and  model  specifications  for  applications  in  acquisition  of  new  simulators  are  developed.  A  flight  simulator 
troubleshooting  trainer  is  developed,  which  will  be  capable  of  teaching  troublesl^ooting  stategies  to  all  flight  simulator 
techf!i  clans. 

(U)  RELATED  ACTIVITIES:  Related  Air  Force  program  elements  are  61102F,  Defense  Research  Sciences;  b2205F,  Trai,iing  and 
Simulation  Technology;  and  63227F,  Advanced  Simulator  Technology.  Navy  and  Army  Program  Eleinents  are  62757N,  Human  Factors 
and  Simulation  Technology,  63701N,  Human  Factors  Engineering  OevelopnenL;  63720N,  Education  and  Training;  63727N,  Navy 
Technical  Information  Presentation  System;  62722A  Manpower,  Personnel  and  Training;  63743A,  Education  and  Training.  There 
is  a  Memorandum  of  Agreement  with  the  Military  Airlift  Command  (MAC)  that  outlines  responsibilities  for  development  of  the 
Pilot/Aircrew  Performance  Measurement  System.  The  Air  Force  Human  Resources  Laboratory  is  working  directly  with  Air 
Training  Cofnmand  in  the  demonstration  and  evaluation  of  the  simulators  for  maintenance  training.  A  triservice  working 
group  is  assessing  the  total  Department  of  Defense  effort  in  technology  development  of  simulation  for  maintenance 
training.  The  Navy  Personnel  Research  and  Development  Center  is  conducting  a  Research  and  Development  effort  to  support 
HARDMAN  which  considers  human  resources  in  weapon  system  design.  The  Air  Force  Hunan  Resources  Laboratory  manager  for 
Project  1959  has  coordinated  efforts  with  the  Navy's  HARDMAN  Research  and  Developinent  manager  as  well  as  the  Army  Research 
Institute,  which  is  planning  a  related  effort.  The  Air  Force  Hunan  Resources  Laboratory  has  a  Memorandum  of  Agreement  with 
tlie  Depu*^y  for  Avionics  Control  Board,  Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base  OH,  for  evaluation  of 
Project  1959.  Naval  Training  and  Equipment  Center,  Orlando  FL,  is  conducting  an  effort  to  develop  computerized  technical 
data  as  a  job  aid  for  maintenance  technicians.  Several  joint  studies  with  the  Navy  will  be  performed  in  FY  82  to  solve 
conmon  hunan  factors  problems. 
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Program  Element:  #63751F 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ATP).  #552 


Title:  Innovations  in  Education  and  Training 
Budget  Activity:  Advanced  Technology  Development.  #2 


(U)  WORK  PERFORMED  BY:  The  program  is  managed  by  the  Air  Force  Human  Resources  Laboratory,  Brooks  Air  Force  Base  TX, 
tnrough  the  Logistics  and  Technical  Training  Division,  Wright-Patterson  Air  Force  Base  OH;  and  Operations  Training 
Division,  Willaims  Air  Force  Base  AZ.  These  divisions  are  collocated  with  their  primary  Air  Force  customer  so  as  to  pro¬ 
vide  maxiumum  technology  transfer.  The  major  contractors  in  FY  1981  were:  Logicon,  Incorporated,  San  Diego  CA;  Honeywell 
Minneapolis  MN;  Denver  Research  Institute,  Denver  CO;  Westinghouse,  Baltimore  MD;  SAI  Comsystems,  Memphis  TN;  Burtek 
Incorporated,  Tulsa  OK;  Boeing,  Seattle  WA;  and  McDonnell -Douglas,  St  Louis  MO. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(U)  FY  1981  and  Prior  Accomplishments:  An  automated  aircrew  performance  measurement  system  for  use  in  flight 
simulators  was  developed.  A  system  of  models  and  other  techniques  for  predicting  and  controlling  manpower,  personnel,  and 
training  costs  of  weapon  systems  as  a  function  of  weapon  system  design  characteristics  has  been  completed.  Formats  were 
developed  for  computerized  maintenance  data,  and  keyboards  were  designed  for  data  input.  Two  prototype  maintenance  simula¬ 
tors,  differing  in  level  of  fidelity  and  cost,  were  developed  and  are  undergoing  training  effectiveness  evaluations.  The 
decign  for  a  flight  simulator  troubleshooting  trainer  was  completed  and  fabrication  initiated.  Several  new  approaches  to 
providing  on-the-job  training  were  defined,  and  one  of  these  approaches  was  selected  for  a  detailed  cost/benefit  analysis. 

2.  (U)  FY  1982  Program:  Development  of  a  computerized  technical  data  system  will  continue  with  human  factors  studies 
to  determine  the  resolutinn  required  of  the  cathode  ray  tube  (CRT)  display  and  the  level  of  detail  needed  in  the  graphics. 
The  development  of  an  automated  aircrew  performance  measurement  system  w»ll  be  completed,  and  it  will  be  installed  on  a  C-5 
simulator  to  determine  its  value  to  Military  Airlift  Command  (MAC)  for  aircrew  training  and  evaluation.  Training 
effectiveness  evaluations  of  a  medium  fidelity  avionics  maintenance  trainer  will  be  co«npleted.  The  development  of  a  flight 
simulator  troubleshooting  trainer  will  be  finished,  and  it  will  be  installed  in  a  technical  school  for  evaluation.  A 
technology  transfer  package  will  be  developed  to  assist  system  procurement  offices  in  reducing  the  life  cycle  cost  of  new 
equii^nent  by  including  human  Pdcl jrs  considerations  early  in  the  design  of  weapon  systems.  The  transfer  package  will 
consist  of  user  guides  to  aid  in  the  use  of  the  techniques  developed  and  a  training  course  for  system  procurement 
managers.  A  cost/benefit  analysis  for  a  new  On-the-Oob  Training  (OJT)  management  and  evaluation  system  will  be  completed. 

3.  (U)  FY  1983  Planned  Program:  The  hardware  and  software  for  an  automated  technical  data  syst«n  will  be  developed. 
The  conversicn  of  maintenance  data  to  a  computerized  format  for  use  in  the  system  will  be  initiated.  This  system  will 
improve  aircraft  maintenance  technician  performance  and  mission  readiness  by  providing  updated  technical  data  that  can  be 
retrieved  rapidly.  The  development  of  an  airborne  automated  pilot/aircrew  performance  measurement  system  for  use  on  the 
C-5  aircraft  will  be  Initiated.  Evaluation  studies  of  the  utility  to  MAC  of  a  sirrilar  system  developed  for  the  C-5  flight 
simulator  will  continue.  This  project  provides  objective  data  to  determine  our  simulator  training  effectiveness.  The  ^ 
development  of  a  low  fidelity  avionics  maintenance  simulator  using  computer  graphics  will  be  completed.  The  development  of 
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Program  Element:  #63751F  Title:  Innovations  in  Education  and  Training 

DOD  Mission  Area:  Environmental  and  Life  Sciences  (ATO),  #552  Budget  Activity:  Advanced  Technology  Development,  #2 

the  flight  simulator  troubleshooting  trainer  will  also  be  cojsipleted.  The  Air  Force  has  no  data  to  determine  the  type  and 

degree  of  simulation  needed  for  avionic  maintenance  training  devices.  This  program  will  give  the  Air  Force  specifications 
and  guides  to  su^'cess fully  procu  a  the  appropriate  tj^e  of  trainers.  The  development  of  a  new  management  ano  evaluation 
system  for  on-the-job  training  pi'ograms  will  be  initiated.  Over  70t  of  Air  Force  training  occurs  on-the-job  (OJT);  this 
system  will  alleviate  the  administrative  workload  of  our  On-the-Job  Training  managers  and  trainers  and  leave  more  time  for 
actual  training. 

4.  (U)  FY  1984  Planned  Program:  An  evaluation  of  how  closely  maintenance  simulators  must  resemble  operational 
equipment  to  provide  effective  training  will  be  completed.  This  evaluation  will  have  a  significant  impact  on  the  ruture 
cost  of  maintenance  simulators  procured  by  the  Air  Force.  The  development  of  an  airborne  automated  pilot/aircrew 
performance  measurement  system  for  the  C-5  aircraft  wil5  be  coinpleted.  The  conversion  of  maintenance  data  into  a 

compu ter i zed 

format  for  use  in  an  automated  technical  data  system  will  be  completed.  The  development  of  a  new  management  and 
evaluation  system  for  on-the-job  training  will  continue.  Work  will  be  initiated  on  modeling  the  critical  requirements 
for  successful  accomplishment  of  the  war  zone  maintenance  mission.  Work  will  also  begin  on  developing  a  unified 

maintenance  data  base  for  each  major  weapon  system.  This  would  integrate  the  many  separate  data  bases  currently 

maintained  and  increase  the  efficiency  of  maintenance  support  functions. 

5.  (U)  Progratn  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  i*62789F  Title:  Comiuand,  Control  &  Communications  Advanced 

DOD  Mission  Area:  Electronic  &  Physical  Sciences  (ATP),  #551  Development 

Budget  Activity:  Advanced  Technology  Development,  #2 


(U)  RESOURCES  (PROJECT  LISTi-NG)  ($  in  thousands): 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

11,100 

10,162 

18,295 

21,286 

Continuing 

Not  Applicable 

2314 

Tactical  Air  Surveillance 

3,292 

3,000 

9,000 

9,900 

2315 

Automated  Tactical  Intelligence 

4,097 

3,462 

4,595 

6,086 

2317 

Tactical  Info  Proc  &  Distribution  2,756 

2,800 

3,600 

4,000 

2321 

Advanced  Systems  Concepts 

958 

100 

300 

300 

2478 

Tactical  C^I  Architecture 

997 

800 

800 

1,000 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  advanced  developoient  program  provides  solutions  to  selected 
command,  control,  communications  and  intelligence  operational  needs  and  validated  operational  requirements.  This 
involves  the  evaluation  of  technology,  conceptual  system  design,  system  engineering,  and  fabrication  of  advanced  devel¬ 
opment  models  for  test  and  demonstration.  In  addition,  this  program  provideti  for  the  transition  from  exploratory 
development  to  engineering  development  for  those  emergent  projects  that  have  demonstrated  the  potential  to  satisfy  Air 
Force  requirements. 

(U)  BASIS  FOR  FY  1983  RDT&E  REljUEST:  This  request  includes  funds  to  continue  the  advanced  development  of  a  jam-resis¬ 
tant  tactical  air  surveillance  radar  for  the  Tactical  Air  Forces,  project  2314;  demonstration  of  a  near-real-time  ground 
target  location  display  and  the  automation  and  Integration  of  multi-source  Intelligence  data,  project  2315;  advanced 
developnent  and  demonstration  of  a  hlgh-capac Ity ,  processor-controlled  coruminicat ions  subsystem  to  distribute  Information 
wlciiln  tactical  coratniuid  and  control  centers,  project  2317;  the  demonstration  of  new  technology,  techniques,  procedures 
and  equipments  which  have  the  potential  to  satisfy  Air  Force  requirement,  project  2321;  and  time-phased  implementation 
planning  and  architecture  for  future  tactical  command,  control,  communications  and  intelligence  systems,  project  2478. 
Budget  estimates  are  based  on  ongoing  contracts  and  previous  costs  for  similar  efforts. 

(U)  CviMPARlSON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


Total 

FY  1981 

FY  I9t)- 
Estimate 

FY  1983 
Estimate 

FY  1934 
Estimate 

Addltionitl 
to  Completion 

Estimated 

Costs 

KDTf.E 

Prucurcinent 

10,868  10,200 

Not  Applicable 

22,200 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable  338 
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Program  Element:  ^63789^  Title:  Command ^  Control  &  Communications  Advanced 

DOD  Mission  Area:  Electronic  &  Ph:)»^3lcal  Sciences  (ATD),  531  Development 

Budget  Activity:  Advanced  Technology  Devej.opment ,  it2 

flj)  DE'rAILED  BACKCrOUND  AND  DESCRIPTION:  The  objective  of  this  advanced  development  piogram  is  to  demonstrate  solutions 
to  tactical  command,  control »  communications »  and  intelligence  operational  needs  and  validated  requirements*  This  objec¬ 
tive  is  accomplished  by  the  evaluation  of  technology,  conceptual  system  design,  system  engineering,  demonstrations,  and 
test  of  procedures  and  equipment  needed  to  correct  operational  deficiencies  and  satisfy  requirements.  This  program 
includes  five  projects.  Three  of  these  projects  apply  new  technology  in  the  tactical  air  surveillance,  intelligence, 
and  information  processing  and  distribution  areas.  These  projects  provide  for  the  development  of  a  tactical  air  sur¬ 
veillance  ground  radar  including  activities  v’.iich  support  the  incorporation  of  positive  aircraft  identification  tech¬ 
niques;  the  automation  and  Integration  of  multi-source  intelligence  information  for  the  combat  operations  intelligence 
centers  and  near  real  time  ground  target  display;  ana  the  development  of  tactical  iuiormation  orocessing  and  distribution 
equipment  for  the  Tactical  Air  Control  System.  The  Advanced  Systems  Concepts  Project  determines  whether  new  technology, 
techniques,  procedures,  and  equipments  have  a  high  potential  for  increasing  Air  Force  capabilities.  A  tactical  archi¬ 
tectural  project  provides  the  time-phased  implementation  planning  required  for  future  tactical  coamwind,  control,  commur- 
ications  and  intelligence  systems. 

(U)  RELATED  ACTIVITIES:  Related  Program  Elements  include:  62702F,  Command  Control  and  Communications,  and  637**2F, 
Combat  Identification  Systems,  for  emergent  technology;;  27^12F,  Tactical  Air  Control  System,  and  27^22F,  Tactical  Air 
Control  System  Communications,  27^31F,  Tactical  Air  Intelligence  Syst&ms  and  61<321F,  Joint  Tactical  Fusion  Progra"i,  for 
engineering  development  of  demonstrated  solutions  to  operational  requirements.  Applicable  technology  developed  by 
other  sources  is  utilized  to  satisfy  requirements  fo”  future  engineering  development  and  acquisition  activities. 

Projects  within  this  program  element  are  coordinateu  with  the  Army,  Navy  and  Marine  Corps. 

(U)  WORKKO  PERFORMED  BY :  The  program  is  managed  by  Air  Force  Systems  Command,  Andrews  Air  Force  Base,  MD,  with  project 
eifoi-t  being  conducted  by  the  Electronic  Systems  Division,  Hanscom  Air  Force  Base,  MA,  and  Rome  Air  Development  Center, 
Crifliss  Air  Force  Base,  NY.  Current  contracts  are  with  the  MITRE  Corporation,  Bedford,  MA;  RCA,  Burlington,  MA; 

TRW,  iicdorido  Beach,  CA;  RCA,  Moorestown,  NJ ;  Sperry  Gyroscope  Corporation,  Great  Neck,  NY;  Pattern  Analysis  and  Recog¬ 
nition  Corporation,  Home,  NY;  Bunker  Ramo  Corporation,  Westlak<»  Village,  CA;  Synectics  Corporation,  Rome,  NY;  .'iartin 
Marietta  Aerospfice,  Denver,  CO;  and  General  Dynamics  Corporation,  Fort  Worth,  TX. 

( 1 J )  PKXRAM  ACCOMPLISHMENTS  AND  nrrURE  PROGRAMS: 

1.  (U)  EY  1981  and  Prior  Accompl Isiiments :  A  demonstration  of  high  frequency  swept  spectrum  conum-inications  to  determine 

the  cajuibility  for  providing  survlvable  communications  during  trans/post  attack  was  accomplishc'^ .  Development  of  an 
o.tjHiriBental  model  of  a  tactical  air  surveillance  radar  was  initiated  in  FY  1977  and  Initial  tests  were  successfully 
conducted  In  EY  1^30,  project  231^«.  Technology  development  to  support  incorporation  and  demonstration  of  t«^hniquea 
viiich  provide  radars  the  capability  to  perform  near-real-time  positive  identification  of  lioctiie,  friendly  and  neutral 
aircraft  wis  initiated  in  FY  1978,  project  231^.  Automated  integration  of  tactical  intelligence  information  was  initia¬ 
ted  in  KY  1977,  projict  2315*  Development  and  demonstration  of  an  experimental  penetration  analysis  support  system  to 
assist  fighter  aircraft  mission  planning  was  completed  in  FY  I98I,  project  2315*  Development  and  deiaonstration  of  a 
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Program  Element:  #63789F  Title:  Command^  Control  &  Communications  Advanced 

DGD  Mission  Area:  Electronic  Pliysical  Science!  (ATD)^  <^^31  Development 

Budget  Activity:  Advanced  Technology  Development,  ^2 
near-real-time  ground  target  location  display  was  initiated  in  FY  .1979,  project  2315*  Initial  engineering  designs  for  a 
tactical  information  processing  and  distribution  system  vere  completed  in  FY  1979,  project  2317.  An  architectural  effor?. 
x'or  future  tactical  command,  control,  communications  and  intelligence  systems  was  initiated  in  FY  1978,  proJe'.,t  2478. 

2.  (U)  FY  1982  Planned  Program:  The  development  of  a  tactical  air  surveillance  rad'ir  will  continue  with  the  award  of  a 
contract  to  design  and  fabricate  an  advanced  tactical  surveillance  radar,  project  2314.  The  automation  and  integration 
of  multi-source  data  for  tactical  intelligence  operations  will  be  continued,  project  2315*  Development  of  the  capability 
to  provide  a  near-real-time  ground  target  location  display  will  be  continued,  project  231S  High-capacity  information 
distribution  e^iuipment  will  be  fabricated  for  teat  and  demonstration,  project  231?.  The  demonstration  of  high  speed 
communications  between  Tactical  Air  Control  Party  and  the  Axr  Support  Operations  Center  for  the  close  air  support  mission 
will  be  completed,  project  2j21.  Time-phased  implementation  planning  and  architecture  for  future  tactical  command, 
control,  communications  and  intelligence  systems  will  be  continued,  project  2478. 

3*  (H)  FY  1983  Planned  Progiam:  Continued  design  and  initf'^tion  rf  the  fabrication  of  the  tactical  air  surveillance 

radar  will  take  place,  project  2314.  Efforts  to  demonstrate  accurate  and  timely  classification  and  identification  of 
aircraft  will  be  continued,  project  2314.  These  efforts  are  closely  coordinated  with  the  broader  based  activities 
under  the  Tri-Gcrvice  Combat  ld*»nti fication  System  Program.  The  automation  ana  integration  of  multi-source  intelligence 
aata  for  tactical  intelligence  operations  will  continue,  project  2315*  The  capability  to  identify,  track  and  display 
mobile  ground  targets  based  on  the  simulated  operation  of  advanced  sensor  systems  will  be  demonstrated,  project  2315, 

The  design,  fabrication  ard  initial  test  of  a  nigh-capacity,  processor-controlled  communications  subsystem  for  the 
Tactical  Air  Control  System  will  be  completed,  project  2317»  The  demonstration  of  new  technology,  techniques,  procedures 
and  equipments  which  lisve  the  potential  to  satisfy  Air  Force  requirements  will  be  continued,  project  2321.  The  time- 
phase  implementation  planning  and  architecture  for  tactical  command,  control,  communications  and  intelligence  systems 
will  be  continued,  project  2478.  The  FY  I983  planned  program  has  been  reduced  to  provide  funds  for  higher  priority 
needs  within  the  Air  Force. 

4.  (u)  KY  1984  Planned  Program:  Continue  development  of  the  advanced  tactical  radar  and  initiate  demonstration  of 
iidvanced  concepts  I'cr  integration  of  multi  sensor  data  for  aircrait  identification  employing  value  driven  ulgoritluas, 
project  2314.  Design  sp>ecificatlons  for  the  automation  and  integration  0“  rarlti-source  data  for  tactical  intelligence 
operations  wi ] 1  be  completed,  project  2315-  The  demonstration  of  new  techntiogy,  procedures,  and  equipment  which  b ive 
tbe  potential  to  satisfy  Air  Force  requirements  is  being  continued,  project  2321.  T€u:tical  commfind ,  control,  communi¬ 
cations  and  intelligence  architecture  will  continue,  project  2478. 

(b)  i-'togram  to  t’ompletion:  This  is  a  continuing  program  to  provide  for  the  transition  ui  selected  command ,  control, 
couimun lent  ions  and  intelligence  technolcgy  projects  to  engineering  development. 

b.  (U)  Milestezies :  Not  Ajipiicable. 


(U)  Hesources: 


wot  Applicable. 
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Project:  ^231^  Title:  Tactical  Air  Surveillance 

Program  Element:  f63T89F  Title:  Command,  Control  &  Communications  Advanced 

rOD  Mission  Area:  Electronics  S'  Physical  Sciences  (ATD),  ^331  ^development 

Budget  Activity:  Advanced  Tecnnology  Development,  H2 

(u)  DETAIL  BACKGROUND  AND  DESCRIPriON:  This  project  will  develop  and  demonstrate  the  technology  required  to  upgrade 
the  axr  survellance  and  control  portion  of  the  tactical  air  control  system.  Required  improvements  include  greatly 
increase  mobility,  survivability,  endurance,  increased  surveillance  and  track  capacity,  automated  operation,  and 
efficient  operator  interface.  The  technologies  under  development  include  a  phased  array  radar,  wide-band  imaging  radar, 
modular  surveillance  sensor  data  processing,  and  improved  operator  interface  and  display. 

(U)  RELATED  ACTIVITIES:  PE  62T02F,  Command,  Cc-itrol,  and  Communications  provides  the  technology  base  for  this  advauiced 
development  project.  This  project  provides  advance  development  models  which  have  applications  in  PE  2Tl4l2F,  Tactical 
Air  Control  System,  and  PE  63T^2F,  Tactical  Identification  Sytems. 

(U)  WORKED  FEP.FORMEP  BY;  The  project  effort  is  being  conducted  by  the  Rome  Air  Development  Center,  Griffiss  Air  Fjrce 
Pase,  N^.  Current  contracts  are  with:  Syracuse  University  Research  Corp,  RCA,  Sperr/  Gyroscope  Co.,  Westingnouse  Corp. , 
and  Litton  Systems  Inc.  Bidders  for  the  Advanced  Tactical  Radar  include:  General  Electric  Co.,  Raytheon  Co.,  RCA, 

Sperry  Gyroscope  Co.,  Hughes  Aircraft  Co.,  ITT  Gilfillan,  and  Westinghouse  C'orp. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  Prior  Accomplishments:  The  completion  of  the  Digitally  Coded  Radar  and  its  successful  tests.  Demon¬ 

stration  of  two  limited  perfon.-ance  agile  beam  antennas.  Development  of  advance  signal  processing  techniques  and 
completion  of  the  specifications  for  an  advanced  surveillance  tactical  radar. 

r'V  19^2  Program;  The  award  of  a  contract  to  fabricate  the  advanced  tactical  radar  will  take  place  in  the  latter 
{art  of  the  fiscal  year.  Plans  also  include  the  comp]  ition  of  faorication  of  the  advanced  tracker  module  and  its  inter¬ 
face  to  the  AN/TPS-1»3  radar. 

i.  (U)  FY  r?fi3  Planned  Progra:.::  Plans  are  lo  continue  development  of  the  advanced  ra^-’r.  Completion  of  laboratory 
demonstrations  of  a  basic  surveillance  network  using  the  advanced  tracking  module  with  </TPS-i43  radtrs.  Development 
and  e\  filiation  ol  a  {.riority  system  for  the  management  of  communications  data  flow  in  a  netted  surveillance  system. 

(U)  FY  Planned  Program:  Continue  development  of  the  advanced  radar  scheduled  for  testing  in  FY  1935/86. 

Initiate  dernonst ration  of  tidvariced  concepts  for  integration  of  multi  sensor  data  into  the  surveillance  network.  Evaluate 
an  interface  of  the  E3A  anu  the  Arn\y  Air  Defense  System  into  the  experimental  surveillance  network. 

5.  (U)  I'rugram  To  Completion:  This  is  a  continuing  program. 

b.  (U)  Milestones :  Not  Applicable. 
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Proj  ect :  #231^ 


Title:  Tactical  Air  Surveillance 


Program  Element:  #63789P  Title:  Command,  Control  &  Communications  Advanced 

OOD  Mission  Area:  Electronics  &  Physical  Sciences  (ATP),  ^331  Development 

Budget  Activity:  Advanced  Technology  Development,  #2 


7*  (U)  Resources: 


RDT&E 

Procurement 


Total 


fT  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

2,292 

3,000 

9.000 

9,900 

Continuing 

Not  Applicable 

Not  Applicable 


8 .  ( U )  Comparison  With  KY  1982  Descriptive  Summary 


RDTf^E 

P  roc  lir  erne  nt 


3,. ■'.on  2,300 

Not  Ap/>licahle 


8,600 


Continuing  Not  Applicable 


r 
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FY  1983  RDl&E  DESCRIPTIVE  SUMMARY 

Program  Element;  #63258F 

DOD  Mission  Area:  Airborne  Strike,  113 

(U)  R^:SQURCES  (PROJECT  LISTING)  ($  in  thousands): 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 
‘  Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

22,400 

64,078 

63,176 

Continuing 

Not  applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Common  Strategic  Rotary  Launcher  (CSRL)  is  being  developed  for 
k  potential  use  on  the  B-52H,  B-IB  and  the  Advanced  Technology  Bomber  (ATB).  Previously  the  B-52  program  was  developing  an 
additional  launcher  for  ALCKj;  the  B-IB  was  developing  three  individual  launchers  for  SRAMs,  bombs,  and  ALCMs ;  and  ATB 
concepts  envisioned  a  multipurpose  launcher.  In  addition  to  these  five  launcher  developments,  possibly  a  sixth  launcher 
would  have  to  be  developed  for  Conventional  Standoff  Capability  missiles  for  those  aircraft  that  will  perform  the  CSC  role. 
The  CSRL  will  be  ca^Jdble  cf  carrying  all  the  current  certified  weapons  for  all  three  bombers  as  well  as  those  that  are 
planned  to  be  certified.  The  potential  exists  to  reduce  the  development  programs  to  two  or  three.  The  B-IB  bomb  and/or 
SRAM  launcher  development  efforts  may  have  to  be  retained  for  use  in  the  aft  bay.  In  that  event,  procurement  could  be 
reduced  by  roughly  two  thirds  of  that  originally  planned. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  request  would  continue  activity  for  both  the  B-52H  and  B-IB  and  it  would  iui*’i?re 
very  low  level  activity  to  maintaxn  commonality  with  ATB  concepts. 

(U)  comparison  with  FY  1982  DESCRIPTIVE  SUMMARY;  Not  applicable. 

,  (U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 


Title:  Common  Strategic  Rotary  Launcher 
Budget  Activity:  Strategic  Programs,  ^3 
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Program  Element:  ii^63258F  Title:  Common  Strategic  Rotary  Launcner 

DOD  Mission  Area:  Airborne  Strike,  113  Budget  Activity:  Strategic  Programs, ~j^3 

(U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  program  was  initiated  as  a  result  ol  the  Air  Launched  Cruise  Missile 
Roadmap  Study  completed  by  the  Air  Force  in  the  fall  of  1981.  The  study  shc^^ed  that  the  Air  Force  could  pursue  as  meny  as 
five  or  more  launcher  development  and  modification  programs.  By  adopting  a  multipurpose,  modular  concept  launcher,  the 
potential  existed  for  reducing  the  launcher  developments  to  two  or  three  programs.  The  CSRL  offers  a  modular  concept 
design  compatible  with  the  B-b2H,  B-IB,  and  ATB  concepts.  Additionally,  the  support  equipment  for  the  CSRL  will  be  essen¬ 
tially  commo':*  for  all  three  bombers  with  unique  adaptors  required  in  some  cases  (e.g.,  the  lift  height  for  the  B-IB  requires 
an  adaptor  for  the  Munitions  Load  Trailer  (MI^T),  but  the  basic  MLT  will  be  common  to  ell  three  bombers).  The  CSRL  will 
Include  the  capability  to  incorporate  growth  versions  of  the  ALCH-B  as  well  as  advanced  cruise  missile  designs  of  up  to 
316  inches  in  length  and  aoproxiraately  25-30  inches  in  diameter. 

(U)  RELATED  ACT>'1TIES:  Procurement  funds  are  contained  in  B-52  Squadrons  PE  11113F  and  B-IB  PE  lii26F. 


(U)  WORK  PERFORMED  BY:  Responsibility  for  this  program  is  being  assigned  to 
Force  Systems  Command  at  Wright-Patterson  Air  Force  Base,  Ohio.  Cortrartors 
designers:  The  Boeing  Company,  Wichita,  Kansas;  Rockwell  Internal icnal,  Los 
Lion,  Los  Angeles,  California.  CSRL  designers  are  to  be  determined. 


the  Aeronautical  Systems  Division  of  the  Air 
involved  are  the  three  basic  airframe 
Angeles,  California;  and  The  Northrop  Corpora- 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments :  Not  applicable. 

2-  (U)  FY  1982  Planned  Program:  Acquisition  strategy  will  address  the  risks  and  be.-efits  of  a  comi'ei.itive  development 

program.  If  competitive  development  Is  selected,  most  of  the  FY  1982  effort  will  be  directed  to  selection  of  the  developer 

In  the  fall  of  1982.  Development  schedule  will  be  maintained  by  funding  competition  in  parallel  until  selection.  If  a 

sole  source  is  selected  at  the  outset,  a  baseline  aircraft  will  be  estviblished  and  design  work  will  be  initiated  in  the 
March  1982  time  frame.  Activities  will  include  establishment  of  interface  control  documento,  software  development,  design 
and  fabrication,  and  Initial  nuclear  certification  activities. 


3.  (U)  FY  1983  Planned  Program;  CSRL  de''elopment  for  all  three  bobbers  will  be  continued  or  initiated.  Full  scale 

developmcot  activities  Include  fabrlcatloi:  and  assembly  of  the  preproduction  kit  and  weapon  bay  mod  kits.  Additionally, 
software  design  and  nuclear  certification  will  be  continued,  instrumentation  and  mod  of  the  B-52  flight  test  aircraft  will 
be  continued,  and  flight  testing  initiated. 

A.  (U)  FY  198A  Planned  Program:  Full  ‘ca  c  development  activities  will  continue  with  software  design,  instrumentation, 
and  mod  of  the  B-IB,  and  flight  testing  of  boc»»  the  B-52H  and  B-IB.  CSRL  deliveries  begin  in  Oct  85. 


5. 

do  live 


6. 


(U)  Program  to  Complete;  Full  scale  development  completed, 
ry  in  Oct  85. 

(U)  Ml lestuaes ;  Not  applicable.  344 


Nuclear  certification  comple*-ed  end  first  production 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #63311F  Title:  Advanced  Strategic  Missile  Systems  (ASMS) 

DOD  Mission  Area:  Land  Based  Strike,  #111  Budget  Activity:  Strategic  Programs,  ^3 

(U)  RESOURCES  (PROJECT  LISTING) ($  In  thousands); 

Project  FY  1981 

Number  Title  Actual 


TCTAL  FOR  PROGRAM  ELEMENT  96,ri31  99.624  49,737  61,841  Continuing  Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMF.NT  AND  MISSION  NEED;  This  remains  the  only  Air  Force  program  for  advanced  ballistic 
missile  development  and  the  single  Department  of  Defense  agency  for  Intercontinental  range  flight  testing  of  exploratory 
reentry  vehicles  and  penetration  aid  systems  for  the  three  Services.  The  Advanced  Strategic  Missile  Systems  (ASMS)  program 
Includes  reentry  systems  development  previously  pursued  in  the  former  Advanced  Ballistic  Reentry  Systems  (ABRES)  program, 
as  well  as  advanced  development  for  improvements  to  the  current  force,  for  future  ballistic  missiles,  and  for  advanced 
basing  modes.  Early  development  work  is  pursued  to  gain  confidence  in  engineering  feasibility  of  new  technologies  to 
insure  their  readiness  for  rapld^weapon  development.  Soviet  throwweight  advantages,  their  capability  to  field  advanced 
ant l“ball Istlc  missile  defenses^  their  continuing  program  to  upgrade  Soviet  offensive  effectiveness  (e.g., 

increased  missile  accuracy),  their  increased  pace  in  projecting  Soviet  force,  all  point  to  a  need  for  the  United  States 
to  be  prepared  to  upgrade  the  missile  force  with  offsetting  advanced  weapons.  As  an  added  potential  benefit  of  this 
program,  publicly  acknowledged  demonstrations  of  advanced  weapons  can  serve  to  divert  Soviet  spending  toward  costly 
counterraeoisures  which  are  less  threatening  to  the  United  States  than  corresponding  Soviet  investments  in  increased  numbers 
of  offensive  systems. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  These  funds  primarily  support  advanced  development  of  a  ballistic  missile  defense 
penetration  system  for  M-X,  ipplicable  to  Mlniiteman  III.  Readiness  of  such  a  system  has  increased  in  importance,  given 
the  advanced  state  of  Soviet  ievelopment  on  ballistic  missile  defenses  and  the  current  strong  US  interest  in  defending 
our  own  M-K  and  Minuteraan  missiles.  Other  work  includes  analysis  of  US  defended  Intercontinental  Ballistic  Missiles 
f roia  a  Soviet  offense  orientation;  early  development  of  economical,  dormant  laser  missile  guidance  hich  can  make  long 
enduring  and  mobile  ICBM  concepts  more  affordable  and  effective;  reentry  vehicle  ground  testing  and  cost/benefit  studies 
of  tailored  reentry  weapons  for  hard  and  special  targets.  All  contract  costs  for  this  program  were  estimated  as  of 
November  1981,  baaed  on  Government  experience  and  co’'  ractor  data  on  similar  advanced  development  programs. 

( U )  COMPAFUSON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

Total 


FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDT&E 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  applicable. 

103, oOO 

50,000 

345 

92 , 100 

Continuing 

Not  Applicable 

Total 

FY  1982  FY  1963  FY  1984  Additional  Estimated 

Estimate  Estimate  Estimate  to  Completion  Coat _ 


Program  Element:  j^633llF  Title:  Advanced  Strategic  M^.sslle  Systems  (ASMS) 

DOD  Mission  Area^ Land  Based  Strike,  #111  Budget  Activity:  Strategic  Programs >  93 

(U)  DETAILED  BACKGROUND  DESCRIPTION:  This  program  applies  technology  and  conducts  early  stages  of  development  for 
advanced  strategic  ballistic  missiles^  basing  and  supporting  systems.  The  program  name,  Advanced  Strategic  Missile  Systems 
(ASMS),  reflects  a  broadened  scope  to  give  attention  to  all  elements  of  ballistic  missile  systems  and  to  gain  the  highest 
payoff  in  weapon  system  survivability,  endurance,  and  effectiveness.  The  program  is  also  intended  to  provide  priority 
support  to  upgrade  operational  missile  systems,  and  to  provide  technology  expertise  for  intelligence  assessments  and 
strategic  defensive  programs.  Systems  are  being  developed  which  will  address  deficiencies  In  United  States  ICBM  capability 
for  survivability,  endurance  and  effectiveness  of  operational  missile  forces  currently  limited  in  numbers  by  factors 
including  cost,  basing  constraints  and  existing  and  contemplated  Strategic  Arms  Limitation  agreements.  The  current  concept 
definition  and  development  efforts  incluae:  ballistic  reentry  vehicles;  arming,  fuzing,  and  guidance  subsystems;  penetra¬ 
tion  aids;  aerodynamic  tests  of  reentry  vehicle  aeroshell  components;  and  testing  via  laboratory,  underground  ruclear, 
sounding  rocket  and  ballistic  missile  flight  teats. 

(U)  RELATED  ACTIVITIES;  The  program  is  coordinated  with  the  Army's  Systems  Technology  Program  and  Ballistic  Missile  Defense 
Advanced  Technology  Center;  the  Navy’s  Strategic  Systems  Program  Office;  the  Defense  Advanced  Research  Projects  Agency;  the 
Defense  Nuclear  Agency;  the  Department  of  Energy,  Military  Applications;  Government  laboratories  and  testing  frrilities; 
and  other  agencies  associated  whlth  halllstic  missiles ;  reentry  technology,  and  assessment  of  basing  modes  for  high  surviv¬ 
ability  and  endurance.  Efforts  are  coordinated  with  the  K-X  Program  (PE  64312F)  and  the  Minuteman  Program  (PE  U113F)  for 
development  of  advanced  reentry  vehicles,  penetration  aids  systems,  advanced  missll^i  guidance,  evaluation  of  defended 
basing  and  demonstration  launches.  Tri-Service  and  intra-Alr  Force  coordination  is  achieved  through  annual  program  reviews 
and  working  level  exchanges.  Army  and  Navy  personnel  are  assigned  to  the  program  office  as  a  part  of  the  management 
structure.  Effective  coordination  and  avoidance  of  duplication  with  the  M— X  and  Mlnuteman  programs  is  achieved  through 
joint  management  and  colocated  program  offices  within  the  Ballistic  Missile  Office. 

(U)  WORK  LERFORMED  CY ;  The  responsible  Air  Force  agency  is  the  Ballistic  Missile  Office,  Norton  Air  Force  Base,  CA.  The 
ASMS  Program  raali. talus  contracts  with  over  50  contractors  and  makes  extensive  use  of  Governmerl  laboratories.  Major 
contractors  Include:  AVCO  Corporation,  Wilmington  and  Everett,  -  flight  test  vehicles,  penetration  aids,  launch  support; 
Boeing  Aerospace  Company,  Seattle,  WA  -  Mlnuteman  I  booster  launch  services;  MIT  Lincoln  Laboratory,  Lexington,  MA  -  systems 
engineering  an ^  penetration  aids;  General  Elev.tric  Company,  Philadelphia,  PA  -  reentry  vehicles;  General  Dynamics,  Couvalr, 
San  Diego,  CA  •-  missile  studies;  TRW  Systems  Group,  San  Bernardino,  CA  -  systems  engl.  eerlng  support  and  flight  test  target¬ 
ing;  Raytheon  Company,  Missile  Systems  Division,  Beaford,  MA  -  guidance;  Honeywell,  Inc,  St  Petersburg,  FL  -  guidance; 
Charles  Stark  Diaper  Laboratory,  Cambridge,  MA  -  guidance;  Tracor  Aerospace,  Austin,  TX  -  penetration  aids. 

(U)  PROGR/iM  ACCOMPLI SUMPINTS  AND  FUTURE  PROGRAMS 


^  *  P»  1981  and  Prior  Accomplishments:  The  Advanc'id  Strategic  Missile  Systems  program  and  its  predecessor  the 

Advanced  Ballistic  Reentry  Systems  program,  produced  the  technology  base  from  which  past  reentry  systems  have  been  derived 
and  t rom  which  future  sir  Force  ballistic  missile  systems  will  emanate.  Accomplishments  with  major  impact  on  existing  and 
future-  missile  forces  Include:  development  of  high  performance  slender  body  reentry  veMcles;  development  of  the  tech¬ 
nology  base  _  1  development  of  saall  ballistic  reentry  vehicle  technology 

leading  to  Multiple  Independen  ly  Targetable  Reentry  Vehicles  such  as  the  Navy  MK  4;  develoomant  and  engineering  feasibility 
demonstration  of  maneuvering  reentry  vehicles;  development  of  ’  decoy  concepts* 

__  development  and  underground  demonstration  of  reentry  materials  hnrdened  to 
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Program  Element:  #633llF 

DOD  Mission  Area:  Land  Based  Strike »  #111 

nuclear  effects;  demonstration  of  the  capability  of  the  Minuteman  111  missile  to  deliver  up  to  seven  reentry  vehicles, 
and;  development  of  carbon-carbon  noset ips  used  on  Minuteman  III  and  M-X  reentry  vehicles.  The  Advanced  Ballistic  Reentry 
Vehicle  (ABRV;,  carried  through  advanced  development  and  three  successful  flight  tests,  has  been  chosen  as  the  M-X  missile 
reentry  vehicle. 

To  list  other  accomplishments,  inertial  guidance  subsystems  development  was  begun  in  1970,  leading  to  the  current 
design  of  a  Dormant  Inertial  Navigation  System  for  maneuvering  reentry  vehicles  which  incorporates  ring  laser  gyro  tech¬ 
nology  and  is  V7ell  adapted  to  field  operations.  The  Precision  Guided  Reentry  Vehicle  system  design  study,  completed  in 
1976,  established  maneuvering  system  and  subsystem  requirements  and  led  to  the  Advanced  Maneuverii.g  Reentry  Vehicle  (AMaRV) 
program;  three  successful  AMaRV  flight  tests  have  been  completed  which  included  two  tesrs  of  the  Dormant  Inertial  Navigation 
System.  Aircraft  feasibility  tests  of  terminal  upda^ie  guidance  sensors  for  maneuvering  vehicles  and  missile  guidance  were 
conducted  in  1979  and  1980.  Candidate  and  devices  for  the  Navy  MK500  Evader  maneuvering  reentry  vehicle  were 

flight  tested  on  sounding  rockets  and  two  Minuteman  I  mijjsiles  in  1980  oad  1961,  as  was  the  Continuously  Dispensed  Masker 
penetration  aid.  Multiple  experiments  for  heatshields,  nosetips,  aerodynamics,  vehicle  radar  transmission,  arming  and 
fuzing  and  penetration  aids  were  flight  test^  via^  the  Technolo-^y  Devel.opoenc  Vehicle  and  A7’'anced  Nosetip  Test  Vehicle 
programs.  A  speciolly  configured  full  sca^e  reentry  vehicle  was  successfully  f*lght  tesfed  and  recovered  fur 

analysis.  In  1080,  the  fourth  reentry  v.jhicle  and  decoy  flight  test  was  conducted  for  the  Armv's  Systems  Technology 
Reentry  Experiments  Program,  successfully  completing  this  ballistic  missile  defense  technology  flight  series. 

2.  (U)  FY  1982  Program:  This  year’s  program  has  begun  a  major  advanced  development  effort  to  make  ready  a  defensr: 

penetration  system  option  for  M-X,  applicable  to  Minuteman  III.  The  work  includes  design  and  ground  testing  tf  rada-  and 
optical  decoys  and  deployment  systems,  and  assessment  of  specialized  defense  suppression  weapons.  Other  efforts  include: 
transition  of  the  ABRV  into  the  M-X  full  scale  development  program;  development  of  defended  and  deceptive  ICBM  basing 
concepts;  So. let  offense  oriented  analysis  and  ''eating  to  insure  realism  of  Army  approaches  to  defense  of  Air  Force  ITBMo; 
continued  development  and  ground  testing  of  doimant  ring  laser  gyro  guidance  systems  for  missiles  and  maneuvering  reentry 
vehicles;  a  missile  and  basing  component  requirements  study  to  emphasize  low  power  consuming,  affordable  subsystems 
t..ilored  to  long  enduring,  deceptively  based,  or  mobile  ICBHs;  assesrnrent  o?  a  small  missile  for  the  fa.  ’.erm;  continued 
ground  testing  of  reentry  vehicles;  lev;  level  laboratory  testing  of  homing  sensors  for  maneuvering  reentry  vehicle  guidance; 
cost  and  benefit  studies  of  tailored  reentry  weapons  for  hard  and  special  targets;  rod  Minuteman  I  flight  test  support  (2 
f’lgliLs)  for  the  Army  Balliatlc  Missile  Defense  advanced  development  program. 

1933  Planned  Program:  le  major  share  of  FY  1983  funds  will  be  applied  to  continuing  advanced  development 

of  ilie  M-X  defense  penetration  system  in  preparation  for  a  series  of  five  ICBM  flight  tests  beginning  in  FY  198A.  Low  icvei 
el  forts  wil  l  continue  in:  otfense  a..alysls  of  defended  ICBMs;  development  of  dormant  missile  guidance  and  asaessment  of 
Ollier  low  power  consuming  subsystems  needed  for  economical  advanced  hafing;  «^*centfv  vehicle  ground  testing  and  weapon 
cost /belief  i i  studies;  and  fliglit  test  support  of  two  Army  missile  defense  develooment  tests. 

The  1983  Budget  Bequest  for  the  Advanced  Str'.tegic  Missile  Systems  program  has  been  reduced  from  last  year's  estimate 
by  $41.8  milKon,  fro®  $92.1  to  $50.3  million.  This  reduction  is  primarily  due  to  a  I  year  deferral  of  Minuteman  I  rlighw 
testing  until  Air  Force  M-X  pervetration  aids  test  articles  are  ready  in  1984.  Remaining  fund  reductions  are  due  to  an  Air 
Force  decision  to  defer  <^urther  major  development  of  an  early ^  _  pending  completion  of 

a  cost  and  benefit  assessment  and  comple’’lon  f  planning  in  progress  ^'or  affordable  future  missile  force  improvements. 


Title:  Advanced  Strategic  Missile  Systems  (ASMS) 
Budget  Activity:  Strategic  Programs,  #3 


Program  Element:  y63311F 

DOD  Mission  Area:  Land  Based  Strike,  #111 

4.  (U)  FY  1904  Planned  Program:  Funds  will  he  applied  to  two  H-X  defense  penetration  decoy  development  flight  tests 
on  Minuteman  I  in  1984  and  further  development  of  j.ayloads  for  1985-86  penetration  system  flight  tests  on  Minutemaai  I  and 
M-X  missiles. 

5.  (U)  Program  to  Completion:  The  third  Minuteman  I  development  flight  test  of  M-X  decoys  wi]l  be  conducted  in 
1985.  Two  penetration  system  flight  t:sts  will  be  conducted  on  M-X  missiles  in  1986.  Fcllow-on  Minuteman  I  flight  tests 
will  be  conducted  in  the  outyears  for  upgrades  to  the  M-X  and  Minuceman  III  penetration  system  options,  to  meet  the  evolvin 
Soviet  defensive  threat.  Advanced  development  of  other  missile  subsystems  and  tailored  weapons  will  be  reinitiated  as  the 
M-X  penetration  system  readiness  program  nears  completion  in  1986.  This  is  a  continuing  program. 

6.  (U)  Milestones ;  Not  applicable. 

7.  (U)  Resources:  Not  applicable. 

8.  (d)  Comparison  with  FY  1982  Descriptive  Summary;  Not  Applicable. 


Title:  Advanced  Strategic  Missile  Systems  (ASMS) 
Budget  Activity:  Strategic  Programs,  #3 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63319F  Title:  Advanced  Cruise  Missile  Technology 

DOD  Mission  Area:  Airborne  Strike,  113  Budget  Activity:  Strategic  Programs, 

(U)  RESOURCES  (PROJECT  I ISTING)  ($  in  thousands); 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  19P4 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estiuiato 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

15,468 

34,887 

26,782 

20,537 

Continuing 

Not  Applicable 

brief  description  OTj*  ELEMENT  AND  MISSION  NEED;  The  Advanced  Cruise  Missile  Technology  program  develops  the  technology 
for  advanced  cruise  missiles  with  Imprcved  propulsion  svstems,  reduced  observables  (radar  and  Infrared),  and  uprated 
avionics.  The  technology  development  could  lead  to  a  follow-on  cruise  missile  or  improvements  to  existing  cruise  missiles. 
Prog'-am  pac2  will  be  f>  function  of  the  evolving  Soviet  defensive  threat  to  the  cruise  missile  launch  aircraft,  the  cruise 
missile  enroute  to  the  target  over  enemy  territory,  and  in  the  target  area  where  terminal  defenses  may  be  most  severe. 
Additionally,  program  pace  could  be  a  function  of  cost-effective  technological  opportunities.  This  program  will  maintain 
the  momentum  of  United  States  ciul6.e  missile  development  efforts  and  provide  a  high  confidence  option  to  develop  an  advanced 
missile. 

(U)  BASIS  rOK  FY  1983  RDT&E  REQUEST;  This  request  would  continue  wo.k  in  two  key  development  thrusts:  propulsion  systems 
and  airframe  design/evaluation.  The  highest  prlcrity  efforts  will  focus  on  engine  development  to  improve  thrust  and  reduce 
fuel  consumption.  An  improved  engine  could  be  used  to  power  advanced  vehicles  as  well  as  to  significantly  improve  the 
performance  of  lie  current  cruise  missile.  The  engine  development  effort  is  the  higher  priority  task,  since  engine 
development  ^ead  times  exceed  those  of  any  othei  element  in  the  pregram.  Airframe  development  will  continue  with  ground 
demonstration  of  designs  developed  earlier  in  this  and  other  programs.  The  combination  of  improved  propulsion  systems  and 
advanced  airframes  is  Intended  to  Improve  carrier  survivability  through  longer  range  missiles  (increased  «_arrler  otandoff 
distance)  and  missile  survivability  through  bitter  performance  characteristics  and  reduced  observables  -  both  radar  and 
infrared  signatures.  Cost  estimates  for  program  funding  were  derived  from  contractor  estimates  and  previous  experience 
from  the  Air  haunched  Cjulse  Missile  program. 

COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY.  Total 

FY  1982  FY  1983  FY  1984  Additional  Esrimated 

FY  1981  Estlpiate  Estimate  Estimate  to  Completion  Cost _ 

14,000  31,500  105,300  Cortinuing  Not  Applicable 

O'HPR  APPROPRIATION  FUNDS:  Not  applicable. 


349 


t 


I 


> 


Proglam  Element :  #63319F 

DOD  Mission  Areal  Hrborne  Strike.  113 


Title:  Advanced  Cruise  Missile  Technology 
Budget  Activity:  Strategic  Programs,  93 


(U)  DEFILED  BACKGROUND  AND  DESCRIPTION:  This  program  is  based  upon  studies  and  anlayses  completed  by  the  /lir  Force 
advanced  development  efforts  underway  at  the  Joint  Cruise  Missile  Projects  Office,  and  exploratory  development  programs  at 
the  Defense  Advanced  Research  Projects  Agency  (DARPA).  The  Advanced  Technology  Cruise  Missile  rtudles  began  in  August  1977 
and  were  completed  in  September  1979.  This  major  study  effort  evaluated  the  future  threat  to  cruise  missiles  against  a 
variety  of  cruise  missile  mission  concepts  (subsonic,  subsonic  with  dash,  supersonic,  and  hypersonic),  justified  the 
concept  that  was  most  coat  and  mission  effective,  and  outlined  a  technology  roadmap  needed  to  develop  an  advanced  missile 
capable  of  defeating  the  evolving  Soviet  defensive  threats  both  in  the  air  (look-down/shoot-down  interceptors)  and  from  the 
ground  (advanced  surface-co-alr  missiles).  The  work  at  the  Joint  Cruise  Missile  Projects  Office  Includes  development  of  an 
improved  cruise  missile  engine  based  upon  the  evolutionary  growtu  of  tl^e  current  cruise  missile  engine.  At  DARPA,  work  has 
centered  cn  the  development  and  Initial  testing  of  advanced  airframe  designs  (TEAL  DAWN).  The  Air  Force  is  conducting  a 
characterization  study  of  a  product  improved  version  of  the  AGM-S6E.  The  new  version  will  undergo  RCS  testing  at  RATSCAT 
and  wind  tunnel  evaluation.  DARPA  will  continue  the  TEAL  DAWN  program  and  conduct  a  similar  vehicle  characterization 
demonstration.  With  these  efforts  as  a  foundation,  the  program  will  provide  for  the  advanced  development  of  a  new  or 
improved  cruise  missile  through  successive  demonstration,  reflne-ent,  and  upgrade  with  options  So  proceed  into  engineering 
developa^ent  as  the  threat  and  rec. ulrements  evolve. 


(U)  By^AT^^A^mTI^  The  DARPA  efforts  In  advanced  airframe,  material,  structure,  and  propulsion  systems  are  Performed 
under  the  Strategic  Technology  (62301F)  program,  while  the  current  and  prior  development  work  under  the  Air  Uunched  Cruise 
Missile  (64361F)  program  is  tl;e  vehicle  baseline  effort. 


Responsibility  for  this  program  Is  assigned  to  the  Aeronautical  Systems  Division  of  the  Air  Force 
Systems  Command  ac  Wrlgh-.-Patter son  Air  Force  Base,  Ohio.  Contractors  now  involved  in  the  program  include:  Tlie  Boeing 
Company,  Seattle,  Washington;  Williams  Research  Corporation,  Walled  Lake,  Michigan. 


(U)  PKOGRA>i  ACCCMPLISliMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  n_i9^ and  Prior  Accomplishments:  As  a  new  program  start  in  fiscal  year  1980,  the  initial  funding  was  used 

to  initiate  contractual  efforts  la  the  areas  of  engine  development  and  airframe  evaluation  and  design.  In  the  engine  area, 
the  joint  Cruise  Missile  Project  Office  began  work  to  develop  an  uprated  cruise  missUe  engine  as  an  evolutionary  upgiade 
to  the  current  engine.  Development  objectives  were  to  increase  thrust  by  a  minimum  of  28X  and  reduce  fuel  consumotlon  by  a 
minimum  ot  51  over  the  current  F-107  engine.  The  Strategic  Systems  Program  Office  began  a  separate,  competitive  contractual 
eftort  to  evaluate  an  alternative  engine  with  a  development  objective  of  a  50%  Increase  In  thrust  of  reduction  in 

tnel  consumption  over  the  current  cruise  missile  engine.  These  parallel  efforts  were  intended  to  secure  the  greatest 
possible  capability  Improvement  In  the  current  engine  at  low  schedule  and  cost  risk,  as  well  as  frovlde  an  alternative 
engine  approach  with  higher  payoff  tor  advanced  missile  airframes.  Contractual  efforts  were  also  Initiated  to  perform  an 
engineering  and  requirements  analysis  of  a  longer  range  cruise  missile  based  upon  the  current  missile  with  configurations 
as  long  as  315  Inches.  DAKFA  continued  their  contractual  efforts  on  advanced,  low  observable  alrfraaes  in  preparation  for 
eventual  transfer  of  their  work  to  the  Air  Force.  Contractual  efforts  for  development  of  an  Improved  y-107  engine  continued 
with  the  miraber  of  competing  contractors/engine  designs  being  reduced.  The  system  engineering  evaluation  of  a  lo  iger 
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range  cruise  missile  continued  with  the  Intent  of  either  proceeding  into  advanced  development  work  or  continuing  systems 
engineering  studies.  The  impacts  involved  in  longer  cruise  missile  configurations  must  be  carefully  assessed  to  balance 
reduced  missile  carriage  and  greater  drag  against  the  payoff  in  greater  carrier  survivability  because  of  the  potential  for 
increased  standoff  range.  The  work  underway  in  DARPA  on  advanced,  low  observable  airframes  was  to  continue  and  gradually 
transition  to  the  Air  Force  as  development  moved  into  the  ground /flight  demonstration  phase. 

2.  (U)  FY  1982  Planned  Program:  Engine  development  will  continue  as  the  highest  priority  task  in  the  program.  The  engine 
effort  will  include  initial  design,  fabrication,  and  development  of  engine  components.  Core  and  rig  testing  are  planned 
for  component  development.  By  the  end  of  the  fiscal  year,  sea  level  static  and  limited  simulated  flight  tests  will  be 
underway  using  full  scale  engines.  In  airframe  development,  ground  testing  of  the  advanced  configuration  airframe  will 
begin,  and  planning  for  flight  e'  aluauion  of  a  full  scale  airframe  will  be  initiated. 

3.  (U)  FY  1983  Planned  Program.  Work  will  continue  on  engine  and  advanced  airframe  development  beyond  HAVE  POINT  efforts 
and  funding  in  PE  64361?.  By  this  time,  program  pace  and  scope  will  be  a  function  of  the  Air  Force  decision  to  proceed  on 
an  advanced  or  growth  cruise  missile.  The  development  decision  will  be  a  function  of  a  continuing  assessment  of  the  Soviet 
defensive  threat  to  cruise  missile  and  their  launch  platforms.  Additionally,  efforts  will  be  initiated  on  fuels  and 
guidance  systems.  Previous  FY  1983  funding  estimate  was  based  on  proceeding  with  a  full  scale  engineering  development 
decision  by  that  time.  Currently,  PE  64361F  contains  funding  for  FSED  efforts  if  missile  improvements  should  continue  into 
that  stage. 

4.  (U)  FY  1984  Planned  Program;  Work  in  1984  will  be  an  extension  of  the  FY  83  program. 

3.  (U)  Progrei  to  Completion;  Develop  a  new  cruise  missile  or  improve  the  current  cruise  missile  to  replace  or  supplement 
:he  current  cruise  missile.  The  missile  will  feature  an  improved  propulsion  system,  reduced  ohservables,  and  uprated 
avionics  with  development  pace  geared  to  the  evolving  Soviet  threat. 


6. 

(U) 

Mi lestones : 

Net  applicable 

7. 

(U) 

Resources : 

Not  applicable. 
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FY  1983  ROT&E  DEStRIPTIVE  SUMMARY 


Program  Element:  #  63424F  Title:  Missile  Surveillance  Technology 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #  332  Budget  Activity:  Strategic  Programs,  #3 

( U )RE$0URCES  (PROJECT  LISTING):  ($  in  thousands) 

Total 


Project 

tY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

10,058 

13,848 

9,745 

7,674 

Continuing 

Not  Applicable 

(U)BRIFF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  is  directed  to  the  collection  and  analysis  cf  infra¬ 
red  phenomenology  associated  with  the  earth~(as  a  background),  the  surrounding  atmosphere,  and  specific  targets  such  as 
strategic  and  tactical  missiles  and  aircraft.  Data  from  this  program  will  directly  support  design  considerations  for  a 
sur vivable/endur ing  strategic  missile  warning  and  attack  assessment  system  that  will  support  National  Command 
Authorities  response  option  selection  during  a  nucloar  missile  attack. 

(U)RASIS  FOR  FY  1983  RDTAE  RFODEbT:  The  FY  1983  program  will  contribute  infrared  phenomenology  data  to  support  system 
design  and  technology  development  considerations  associated  with  a  proposed  improvement  in  performance,  survivability, 
and  endurance  of  the  existing  space  based  missile  warning  system.  Data  will  be  collected  with  high  altitude  balloon 
flights,  aircraft,  and  laboratory  experiments.  These  projects  will  be  coordinated  with  other  government  agencies 
(i.e.  Defense  Advanced  Research  Project'*  Agency  (DARPA),  Army)  to  assure  maximum  utilization  of  resources  in  support 
of  infrared  data  requirements.  As  a  result  of  the  Advanced  Warning  System  Defense  Systems  Acquisition  Review  Council 
I  Secretary  of  Defense  Decision  Memordndum,  funding  in  this  line  may  be  used  to  validate  infraied  technologies 
developed  in  the  joint  IISAF/DARPA  technology  development  program. 


(l))C0MPARIS0N  WITH  FY  1^8?  DFSCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 
Estimate 

FY  1983 

Fst  <mate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Est  i  mated 
Costs 

RDT^F  12,300 

14,200 

10,200 

Conti nuing 

N/A 
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(ii)nTi;tR  APCROPRlATinN  FUNDS:  Not  Applicable 


Program  Element:  #  fe3424F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warninc 


Title:  Missile  Surveillance  Technology 

Budget  Activity:  Strategic  Programs,  #3 


DETAILED  BACKGROUND  AND  DESCRIPTION;  Projected  threat  level  increases  in  the  Soviet  Intercontinental  Ballistic  Missile 
(ICBM)  and  Sea  Launched  Ballistic  Missile  (SLBM)  technology  will  stresn  the  capability  of  current  surveillance 

systems  which  provide  tactical  warning  and  very  limited  attack  assessment.  New  ICBM  and  SLBM  deployment  and  _ 

__ could  reduce  the  effectiveness  of  our  existing  missile  surveillance  systems.  The  requirement  to 
provide  missile  attack  characterization  beyond  an  inference  that  the  fl.S.  missile,  bomber,  and  command  and  control 
resources  may  be  threatened  demands  that  the  space  sensor  have  the  sensitivity  to  detect  ..he  foreign  missiles  .when 
launched  and^ 

The  impact  footprint'  will  be  predicted  to  ~ 

This  will  provide  the  National  Command  Authorities  the  data  necessary  to  select  appropriate  response  options  and  the 
opportunity  to  conduct  effective  strategic  force  management  and  enhance  the  United  States  deterrent  posture.  Addition¬ 
ally,  the  need  for  improved  force  effectiveness  dictates  a  survivable  and  enduring  system  capable  of  providing  data 
during  trans  and  post  attack  phases  of  a  nuclear  war. 


The  efforts  funded  under  this  program  element  will  support  design  and  development  of  an  improved  capability  missile 
warning  system  which  will  observe  all  portions  of  missile  powered  flight.  The  spectra  of  prin.ary  interest  are  Short 
Wavelength  Infrared  and  Mediom  Wavelength  Infrared  from  2  to  7  microns.  The  technical  objective  is  to  support  develop¬ 
ment  of  a  missiAe  surveillance  system  with  survivable  and  enduring  warning  and  attack  assessment  capabilities. 


RELATED  Af^TIVITIES;  ^  current  space-based  missile  early  warning  system. 

An  Air  Force/DARPA  Memorandum  of  Agreement  is  currently  in  effect  for  laboratory  infrared  measurements. 


(n)WORK  PERFORMED  BY;  Hq  Space  Division  (SD),  Los  Angeles,  CA,  is  responsible  for  the  management  of  this  P.E.  The  Air 
Force  Geophysics  Laboratory  manages  the  MultiSpectral  Measure-ments  Program  (MSMP)  and  Balloon  Altitude  Mosaic  Measure¬ 
ment  (UAMM)  tasks  for  Hq  SD.  Government  agencies  suppo,rting  the  Halt i-Spectral  Measurements  Program  include  White 
Sands  Missile  Range,  NM,  and  Air  Force  Materials  Laboratory,  Wright-Patterson  AFB,  OH.  MSMP  contractors  include  Martin 
Marietta  Corporation,  Denver,  CO,  (ultraviolet  sensors),  Honeywell  Radiation  Center,  Le;.ington,  .^A,  (spect  .al  radio¬ 
meters),  and  Aeroydne  Inc.,  Burlington,  MA,  (computer  data  analysis).  Visidyne  Inc.,  Burlington,  HA,  provides  balloon 
payload  and  field  services  supfort  to  the  Balloon  Altitude  Mosaic  Measurements  task. 


I 


Program  Element:  #  .^3424F  Title:  Missile  Surveillance  Technology 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #  332  Budget  Activity;  Strategic  Programs,  »  3 

) PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


and  Prior  Accomplishments:  Development  of  the  optics  and  focal  planes  for  two  sensor  configurations  were 
completed.  Advanced  sensor  system  concepts  for  improved  surveillance  capabilities  were  studied.  Sensor  sysrem  con¬ 
cept  studies  were  concluded.  Aircraft,  probe  and  satellite^  measurements  were  performed  under  Project  2123.  Potential 
sensor  and  reporting  network  configurations  were  defined  for  a  nuclear  detonation  reporting  “ystem  using  current  and 
future  senfiors  and  communications.  Contract  work  demonstrating  the  capability  to  fabricate  hardened  high  performance 
optical  devices  for  use  in  mis.,ile  detection  systems  was  completed.  ':'echnology  efforts  were  continued  in  the  use  of 
mercury  cadmium  tellaride  detectors,  charge  coupled  devices  and  design  of  mosaic  staring  sensor  arrays  for  increased 
infrared  sensor  capability.  A  Mission  Analysis  for  Missile  and  Nuclear  Detonations  Surveillance  was  performed  in  FY 
1975.  The  Mission  Analysis  revealed  that  engineering  modifications  to  the  f  ]  would  provide  an 
improved  interim  capability  until  a  well  focused  technology  program  could  ^ovide "  the  survivability  and  performance 
required  of  a  missile  surveillance  system  by  the  mid  1980'a.  Goals  and  rec^uxrements  for  a  follow-on  I  w*ere  then 
identified.  Under  Project  2122  efforts  for  the  developm^^nt  of  a  «osalc  staring  sensor  and  advanced  technology  for  the 
use  of  charge  coupled  devices  in  missil  •  detection  systems  were  pursued.  In  Project  2123,  spectral  background  «.nd 
scintillation  collection  efforts,  applicable  to  missile  surveillance,  were  initiated  using  balloons  and  rocket  probes. 

Aircraft  L  . .  were  c  wpleted  in  FY  1978  with  Army  funding.  Mosaic  staring  sensor 

validation  efforts  initiated  in  FY  1977  led  to  two  uniqus  approaches  in  staring  sensor  design  and  fabrication.  These 
ef fores  continued  during  FY  1979,  with  $1.9  miUion  RDT6E  funding  approved  by  Congress  at  a  reprogramming  hearing  in 
March  1^79.  Infrared  measuremenue  of  -?rth  background  scintillation  continued,  u  ling  balloons.  Measurements  of  back¬ 
ground  and  engine  plumes  in  space  were  to  be  collected  using  ARIES  rockets  for  launch  vehicles.  Following  a  series  of 
delays,  a  very  successful  launch  was  accomplished  in  May  1980,  with  data  collected  from  a  .00  pound  thrust  target 
engine.  A  Defense  Systems  Acquisition  Review  Council  I  for  the  Advanced  Warning  System  was  held  in  December  1979  and 
a  technology  development  program  plan  was  subsequently  prepared  which,  after  Congressional  approval,  supported  a 
technology  risk  reduction  program  involving  Air  Force  and  Defense  Adva  • 'ed  Research  Projects  Agency  moeau  technologies 
in  l-y  1981.  Earth  background  jcintil  I  ition  measurements  and  data  ai.a:’  sis  continued  in  support  of  mosaic  sensor  design 
concepts.  Infrared  and  ultraviolet  measuremerts  also  continued  ii  addi’-ion  to  planning  and  preparation  for  h*gh 
ncrfortiutnce  target  engine  measure iients ,  using  excess  Minuteiran  (Upjxir  Stage)  boosters  for  launch  vehicles  beginning  in 
FY  19H3.  A  third  Target  Engine  Measurement  (TFM-3)  rocket  probe  launch  ia  planned  for  late  in  n  1932,  employing  a 
1000  jHJund  thrust  target  engine. 


Program  Element:  63424F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  it  332 


Title:  Missile  Surveillance  Technology 

Budget  Activity:  Strategic  Programs,  //  3 


2. (U)FY  1982  Planned  Program:  Balloon  background,  rocket  probe,  and  laboratory  measurements  will  be  continued  to  support 
system  design  considerations.  Preparation  for  technolog/  validation  projects  will  be  continued,  with  -ihe  high  altitude 
balloori  to  be  used  as  a  platform  to  demonstrate  mosaic  array  performance,  Including  background  suppression. 

3. (U)FY  1983  Planned  Program;  Primary  emphasis  during  this  year  will  be  launch  of  the  High  Probe  Target  "nglne  Measure¬ 
ment  flights  to  measure  target  engine  Infrared  signatures  at  operating  altitudes  comparable  to  those  achieved  during 
a  nomlna’  strareglc  missile  trajectory  (2O0*'AOO  kilometers'/.  The  technology  validation  on  the  high  altitude  balloon 
platform  will  also  be  completed. 

A.(U)FY  1984  Planned  Program:  Analysis  of  all  Infrared  measurement  data  will  be  completed  during  this  year.  Results 
will  be  evaluated  for  any  impactc?  on  Infrared  system  design. 

5 .  ( U ) Program  to  Completion: 

The  Infrared  data  collection  prolect  will  be  terminated  In  Fiscal  Year  1985  If  no  further  da’a  Is  required. 

6 .  ( U)M1 1 estones :  Not  Applicable. 
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FY  1983  RDT&F  DESCRIPTIVE  SUMMARY 


Program  Element:  #6 ji425F  Title:  Advanced  Warning  System 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #332  Budget  Activity:  Strategic  Programs,  #3 


(U) RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additic  al 

Total 

Estimated 

Number  Title 

Actual 

Estir  ate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM 

ELEMENT 

0 

9,962 

20,808 

48,738 

Continuing 

Not  Applicable 

(U) BRIEF  DESCRIPTION  OF 

ELEMENT 

AND  MI&SICN 

NEED:  The 

objective  of 

this  program 

is  development  of 

infrared  technologies 

(i.e.,  mosaic  sensor 

arrays. 

large  capacity  data  pro 

cessors,  lightweight  optics 

,  tunable  spectral 

filters,  and  passive/ 

active  thei.mal  coolers),  relevant  to  the  strategic  missile  warning  and  attac)c  assessment  mission,  to  achieve  confidence 
for  a  decision  to  proceed  with  development  of  an  enduring  tactical  warning/attacic  assessment  syste;^  capable  of 
performing  the  missile  warning  functions  throughout  a  protracted  nuclear  war.  The  capability  ro  bupport  additional 
missions  such  as  technical  intelligence,  tactical  theater  operations,  and  air  vehicle  detection  and  traclcing  will  he 
investigated  wit):  this  program. 

(U)RASIS  FOR  FY  19B3  RDT&E  REQUEST;  The  FY  1983  RDT&E  program  will  continue  the  joint  Air  Force/Defense  Advanced  Research 
Projects  Agency  infrared  technology  development  program  which  was  initiated  in  FY  1981.  This  includes  development 
of  broad  han<l  infrared  mobile  sensors  (2-10  miemns),  compact  data  processors  with  large  data  capacity,  a  spectrally 
tunabl-  filter,  and  further  e  'rluation  of  metal  and  glass  lightweight  optical  components.  Emphasis  will  he  given  to 
manufacturing  methods  for  nrosalc  array  and  data  storage  chip  fabrication.  Program  cost  esti-nates  were  prepared  by  the 
Air  Force  and  DARPA,  based  on  costc  associated  with  previous  technology  programs. 


{n)rOM)>ARTSON  WITH  FY  1982  DESCRIPTIVE  SI 

-IMAPY: 

Total 

FY  1981 

FY  1982 

Fstimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
to  Complatioii 

Estimated 

Costs 

RDT&E  0 

12,400 

12,600 

Continuing 

Not  Applicable 

(tnOTlIPR  APPROt^RIATION  FUNDS:  Not  Applicable. 


Program  Element:  #63A25F  Title:  Advanced  Warning  System 
DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  ^332  Budget  Activity:  Strategic  Programs,  //3 

DETAILED  BACKGROUND  AND  DESCRIPTION:  In  the  Air  Force  initiated  the  Missile  Surveillance  Technology  program 
to  develop  the  technology  necessary  for  future  missile  warning  requirements.  This  was  based  on  the  anticipated  need 
for  a  significant  Improvement  in  the  missile  surveillance  and  attack  assessment  capability  by  the  mid  1980's.  Advances 
in  micro-processing  and  charge  coupled  device  technologies  resulted  in  selection  of  the  mosaic  staring  Infrared  sensor 
as  the  leading  candidate  to  replace  the  existing  missile  surveillance  system,  the  |  The  prin¬ 
cipal  advantage  of  the  mosaic  was  the  opportunity  for  on-board  processing  of  the  sensor  data  to  reduce  the  data  down¬ 
link  and  ground  processing  load.  In  addition,  there  was  the  posrlblllt/  for  significant  improvement  in  sensitivity, 
which  would  be  essential  for  the  attack  assessment  role,  llie  Mosaic  Sensor  Program  was  established  as  a  project  within 
the  Missile  Surveillance  Technology  program  with  the  goal  of  developing  and  demonstrating  the  specific  technologies 
required  for  a  follow-on  system.  It  was  structured  to  achieve  the  goal  of  a  launch  to  demonstrate  the  technologies  by 
mid  1984.  The  demonstration  of  the  technologies  plus  on-orbit  test  results  were  to  be  the  basis  for  a  decision  to 
proceed  with  prototype  sensor  development  in  FY  1985.  During  review  of  the  FY  1980  defense  budget  Congress  cancelled 
the  Mosaic  Sensor  Program,  based  on  the  absence  of  a  firmly  established  DoD  requirement,  and  established  a  new  program, 
the  Advanced  Warning  System.  Congressional  support  for  the  new  program  would  _be  obtained  penalng  a  Lef^nse  Systems 
Acquisition  Review  Council  (DSARC)  review  of  the  requirement  to  improve  the  |  system. 
Identification  of  which  new  technologies  should  be  pursued  to  achieve  that  objective,  and  DoD  presentation  of  cost  and 
schedule  estimates  to  Congress.  The  DSARC  decision  was  to  develop  a  more  survlvable  system  and  continue  develop¬ 
ment  of  relevant  technologies  via  a  joint  Air  Force/DARPA  technology  development  program  to  provide  a  solid  basis  for 
reconsidering  the  start  of  engineering  development  for  a  survlvable  and  enduring  system  in  a  few  years.  A  joint  Air 
Korce/DARFA  program  plan  was  prepared  and  was  formally  approved  in  June  1981.  There  were  no  Air  Force  funds  approved 
for  FY  1981.  however,  DARPA  initiated  technology  development  contracts  in  support  of  the  joint  program  in  FY  1981. 

RELi^^D  ACTIVn ES :  The  ^  is  the  existing  space-based  missile  early  warning  system. 
Ir.frared  background  and  target  measurements  are  conducted  in  PE  63424F,  Missile  Surveillance  Technology. 

PERFORMED  BY:  Air  Force  Systems  Command  is  responsible  for  overall  management  of  this  program  element.  DAKP.; 
provides  technical  guidance  through  the  joint  program  plan.  Space  Division,  Los  Angeles,  CA,  Rome  Air  Development 
CiMiter,  Crlfflss  AFB,  NY,  and  Aeronautical  Systems  Division,  Wr Ight-Patterson  Air  Force  Base,  OH  are  responsible  for 
m.inagciiu'nt  of  technology  development  projects  associated  with  the  joint  development  prog’'ara. 


Program  Element;  #63425F 

DoD  Mission  Area;  Strategic  Surveillr.nce  and  Warning,  #332 

(U)PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1 .  (U)FY  1981  and  Prior  Accomplirhments ;  Development  of  mosaic  infrared  technologies  had  been  in  progress  since  1976 
Ir*.  PE  63424F.  The  Air  Force  complied  with  Congressional  direction  to  terminate  the  Mosaic  Sensor  Program  in  FY  1980. 
Based  on  DSARC  direction,  a  joint  Air  Force/DARPA  technology  development  program  plan  was  orepared  and  briefed  to  the 
Of i ice  of  the  Under  Secretary  of  Defense,  Research,  and  Engineering  in  May  1980.  Verbal  concurrence  was  received 
pending  submission  of  the  plan  for  formal  approval.  The  plan  was  formally  approved  by  the  Air  Force  and  DARPA  in 
June  1981.  DARPA  continued  to  fund  contracts  for  development  of  some  of  the  infrared  technologies,  including  light¬ 
weight  optical  components,  infrared  materials  for  mosaic  array  sensors,  and  a  tunable  spectral  filter. 

2.  (U)PY  1982  Planned  Program;  Funding  for  technology  development  by  DARPA  and  the  Air  Force  is  programmed  in  this 
year.  Development  of  the  technologi  js  outlined  in  the  joint  program  plan  will  be  continued,  with  emphasis  on  system 
architecture  studies  to  support  survivable/enduring  concepts. 

3.  (U)FY  1983  Planned  Program;  Technology  development  will  continue  during  this  year,  to  include  a  detailed 
evaluation  of  progress  toward  preparation  for  the  planned  decision  milestone  in  FY  1987.  The  increase  over  last  year 
in  HTf  1983  program  funding  reflects  the  resources  reqviired  to  continue  a  limited  technology  development  program  to 
su[>[>ort  an  FY  1987  decision  milestone  to  proceed  with  engineering  design  of  a  survivable/enduring  missile  warning 
system. 

'  (8)KY  1984  Planned  Program;  Manufactui  ir.g  technology  will  be  emphasized  during  this  year  to  prepare  for  a  planned 
milestone  review  of  the  requirement  -ind  the  potential  for  proceeding  with  development  of  a  survivable  and  enduring 
s[iai'e-based  missile  warning  system.  The  program  will  be  structured  to  continue  further  technology  development  if  a 
viecssion  to  f)roceed  with  engineering  development  is  not  achieved. 

(^HPronram  to  Completion; 

Planniniy  will  >>e  initlateii  to  conduct  a  milestone  review  in  py  1987,  with  a  proposal  to  proceed  with  engineering 
(ievelo|>ment  of  a  system  that  will  inccr|>orate  survivable/enduring  viesign  features. 

I).  ^  I* )  Apjdi  cable. 
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Title;  Advanced  V.’arnlng  System 
Budget  Activity;  Strategic  Programs,  #3 


FY  1983  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  #63426F  Title:  Post  Attack  Reconnaissance 

DOD  Mission  Are?:  TIARA  for  Tactical  Air  Warfare,  327  Budget  Activity:  Strategic  Programs.  3 


{ II )  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

FY  1981 

Title  Actual 

FY  1982 
Actual 

FY  1983 
estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

9,919 

24,449 

Continuing 

Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Post  Attack  Reconnaissance  program  will  accomplish  concept 
studies  to  identify  requirements,  technical  alternatives,  and  cost  versus  utility  for  a  total  reconnaissance  capa¬ 
bility  sufficent  to  support f 

_  Development  of  key  new  technologies  and  systems/  modifications  will  be  accomplished. 

BASIS  FOR  FY  1933  RDT&E  REQUEST:  The  projected  concept  studies  are  expected  to  define  a  balancedF 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Not  Applicable.  This  is  a  FY  1983  new  start. 


(U)  01  111  H  APPROPRIATli'N  FUNDS: 


Not  applicable 


Program  Element.  iy63426F  Title:  Post  Attack  Reconnaissance 

DOD  Mission  Arer.:  TlARA  for  Tactical  Air  Warfare.  327  Budget  Activity:  Strategic  Programs,  3 

DETAILED  BACKGROUND  AND  PESCRIPTIQN:  The  requirements  for  a  Post  Attack  Reconnaissance  capability  have  been 
defined  by  the  Strategic  Air  comma rTdTsA^)  in  ^Statement  of  Operational  Need,  "Strike  Assessment",  dated  7  September 
1979  and  validated  by  Headquarters  Air  Force. 


RELATED  ACTIVITIES: 


_1  Surviving  and  enduring  satellite  communications  are  being 

addressed  in  the  MILSTAR  program,  PE  33603F.  [ 

(U)  WORK  PERFORMED  BY:  The  concept  studies  and  technology  development  for  a  Post  Attack  Reconnaissance  capability 
will  Ee^  managed  by  Air  Force  Systems  Comiinand  and  involve  several  product  divisions  including  Aeronautical  Systems 
Division,  Wright-Patterson  Air  Force  Base  (AFB),  Ohio;  Space  Division,  Los  Angeles  Air  Force  Station,  California:  and 
Electronics  Systems  Division,  Hanscom  AFB,  Bedford,  Massachusetts. 

(ij)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  Applicable. 

2.  FY  1982  PrograiTK  Tn  FY  l982,  Air  Force  Systems  Command,  Strategic  Air  Command,  and  Air  Force  Communication 

Command  will  plan  the  initiation  of  concept  studies  and  technolog,v  development  for  this  new  capability. 

Results  of  the 


3.  FY  1983  Planned  Program:  __ 

will  be  accomplished.  Key  technologies  will  be  advanced  and  demonstrated. 
FY  1984  Planned  Program: 


b .  Program  to  Com{>let im'j^ ' 


Mi lestones :  Not  Applicable. 

7.  (U)  Rcsoiirces:  Not  Applicable. 

8.  (0)  Cocnpurison  with  FY  1982  Descriptive  Sunraary:  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #  63428F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 


Title:  Space  Surveillance  Technology _ 

Budget  Activity:  Strategic  Programs >  #  3 


( U )  RESOURCES  ( PROJECT  I.ISTING)  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

lY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  EuEMENT 

25,585 

23,711 

40,285 

46,609 

Conti nuing 

Not  applicable 

2698 

System  Development 

24,185 

22,111 

3rS,500 

42,060 

Continuing 

Not  applicable 

2699 

Information  &  Network 
Development 

1,400 

1,600 

3,785 

4 , 549 

Continuing 

Not  applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Soviets  have  an  aggressive  antisatellite  and  space  program^ 
SPACETRACK  has  very  Ixm.ted  detection  capability  above  3000  nautical  railes  (nm), 


This  program  pursues  near-te*-tn  (early  1980' s)  ani  far-term  (late  1980 's)  SPACETRACK  improve¬ 
ments.  Near-term  improvements  include  technology  to  support  a  satellite  attack  warning  and  verification  system,  new 
capalilities  for  satellite  mission  assessment,  and  existing  sensor  upgrades.  The  efforts  leading  to  a  far-term  capability 
are  to  convert  SPACETRACK  to  a  near_  real-time,  totally  responsive  space-based  system  for  satellite  attack  warning  and 

Jwith  reduced  dependence  on  overseas  based  sensors  and  with^ 

J  These  efforts  aie  si>ecif ically  oriented  toward  the  development  of  a  space-based  long  wavelength  infrared 
space  qh]ect  detection  and  tracking  system.  This  program  supports  the  Presidential  and  Secretary  of  Defense  Directives 
fo*-  a  ^ 

Mis.-3ic.n  n*-cd  is  documented  in  ADCOM  Statement  of  Need  (SON)  3-79,  Air  Force  Mission  Element  Need  Statement  (AFMENS)  for 
Ant isalel llto  capaldlity  (validated  by  SecDef)  and  AFMENS  for  Space  Surveillance  (validated  by  AF). 

BASIS  FOR  FY  1983  PnTt.£  REOnEST;  Near-term  efforts  continue  the  integration  and  Improvement  of  assets  for  the  tacti¬ 
cal  as .'ioji lament  rf  r:atellite  missions,  improved  orbital  processing  network  analysis,  and  continued  upgrade  to  the  Initial 
op«.-rat  ional  caj  ability  for  satellite  attack  warning  and  verification.  The  efforts  supporting  the  far-term  space-based 
systemu  are  tie  ci-ntinued  collection  of  U>ng  wavelength  infrared  (I.WIR)  background  data  from  probes,  the  development  of 
loim  lift  cryoqeni :  coolers  for  long  wavelength  infrared  (LWIR;  sensor  operation,  and  the  development  of  a  Space  Infrared 
S*-n.Hor  (Sirr?  for  Iviunch  by  jb.uttle  on  a  f ree-f Iyer  tj^vicecraft  mission.  The  SIRE  and  LWIR  probe  measurements  are  essen¬ 
tial  f«ir  both  the)  ^  and  the  space-based  space  surveillance  (SBSS)  system. 
Cost  estirrates  are  l>ased  on  '-.rio-r  experience  and  contraccual  levels. 
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Program  Element:  #  63428F 

DoU  Mission  Element;  Strategic  Surveillance  and  Warning,  y332 


Title:  Space  Surveillance  Technology _ 

Budget  Activity;  Strategic  Programs,  #  3 


(U)  COMPARISON  WITH  FY 

1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDTfcE 

39,200 

29,300 

47,100 

Continuing 

Not  Applicable 

(IJ)  OTHER  APPROPRIATION  FUNDS: 


Not  applicable 


Program  Element:  #  63428F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 


Title:  Space  Surveillance  Technology _ 

Budget  Activity:  Strategic  Programs,  #  3 


DETAILED  BACKGROUND  AND  DESCRIPl'ION ;  The  Soviets  continue  an  aggressive  antis.*tellite  program.  The  SPACETRACK 
system  provides  I  It  also  has  a  very  limited  detection  capability  above  3000  nautical 

miles  (nm)  and^ 

The_  3  dentif  ication  '•f  new  Soviet  space  launches  can.>ot  support  P 
’jecause  limited  ground  sensors,  it  can  take* 


The  Soviet  dependence  on  space  is  increasing.  The  ability  of  Soviet  systens  toj 
is  ov  paramount  imijortance.  Space  allows  tnem  to  operate  globally  with  support  systems  which  are  currently  free  of  threat 
from  foreign  land,  sea,  and  air  forces.  Space  systems  provide  a  force  multiplier  that^is  unacceptable  with  the  current 
force  balance.  The  SPACETRACK  limitations  cited  above  have  created  a  situation  where [ 


T.us  program  is  structured  into  near  and  far-term  improvements.  Tho  near-term  ir.provementa  are  specifically  orl- 
entel  to  satisfy  critical  deficiencies  using  off-the-shelf  techrology  to  modernise  current  capabilities.  The  remaining 
piwgram  provides  for  a  far-term  nvnjor  upgrade.  Initially,  erlst  Ing  operational  and  research  an'i  development  (RtD) 
sices  were  evaluate.!  an.l  consolidated  with  marginal  R&D  sltep  discarded.  RwD  was  performed  to  Increase  the  operational 
••  f f ect i veness  of  these  sites  and  transition  them  to  SPACETRACK.  New  ground-based  surveillance  systems  are  being 
U'veloped  wljer««  reijulred  and  space-based  surveillance  systems  are  being  examlne.l  to  inciease  the  SPACETRACK  detectlor. 
•iltitu.le  to  2  2  OOOnm  and  Insyond  atri  provide  near  real-time  operations  to  supjxjrt  tlie  satellite  attack  warnlng/verif Ica- 
t  A  mathematical  nodal  has  been  developed  for  tho  SPACETRACK  network  to 

dv»,*tmioe  the  ir.>st  cost  effective  RtD  atid  system  deployment  for  correcting  current  end  projected  deficiencies. 

il  )  A  major  i.ear-term  effort  f»as  'r>een  the  v1eveloiMae''t  of  a  satellite  attack  warning  and  verification  ( SAW/**.’!  system. 

An  initial  caj.ability  was  complete.l  in  EY  1-)79  with  ♦'ollow-on  Improvemen**  ^  la  progress.  Since  Soviet  attack  against  a 


Program  Element:  #  b3428F  Title:  Space  Surveillance  Technoloq-/ _ 

DoD  Misaion  Area:  Strategic  Surveillance  and  Warning,  #332  Budget  Activity;  Strategic  Programs,  #  3 

U.S.  space  system  could  indicate  the  initiation  of  a  strategic  or  theater  Soviet  attack,  it  is  essential  that  advance 
notification  be  provided  to  the  National  Command  Authoilties  as  soon  as  possible  so  that  the  attack  can  be  assessed, 
fc/rces  can  be  alerted,  and  response  actions  can  be  taken. 

(U)  The  program  for  the  far-term  includes  developments  leadi'.g  to  an  advanced  space-based  long  wavelength  infrared  s"'- 
veil  lance  system  for  space  object  detection  and  tracking.  Near-term  efforts  in  this  program  address  the  basic  technical, 
background,  system  feasibility  and  utility  issues  to  evaluate  the  oasic  system  concept.  These  Includt.:  a  measurements 
program  that  will  provide  indicative  data  on  background  levels  and  models;  a  major  development  effort  on  cryogenic 
coolers  that  will  provide  not  only  adequate  performance,  but  al/'o  operate  ac  least  three  years  for  system  practicality; 
key  sensor  technology  and  data  processing  developments  to  evaluate  the  state-of-the-art;  and  a  continuing  systems 
evaluation  including  visible  alternatives,  and  concept  development  to  understand  the  system  issues  such  as  life  cycle 
cost,  deployment,  survivability,  performance  and  assess  changes  in  tht  requirements  (see  Descriptive  Surtmary  on  Project 
2b.08  for  details). 

The  space-based  system  can  pfovide[[^ 


Furthermore . 

this  system  offers  increased  sui vi vabl li ty [  _  and  is  not  subject  to  the  difficulties  and  uncertainties  of 

foreign  basing. 

RELATED  ACTIVITIES;  This  program  is  part  of  a  singly  managed  Space  Defense  Systems  Program  involving  four  functional 
areas:  ant i satel 1 ite,  space  surveillance,  space  system  survivability,  and  ccrusand  an;  control.  Program  Elemen; 
(P.E.)  6440f>V ,  Space  Defense  System,  provides  an  antisatcllite  system  which  ^ 

**'  P.E.  63438F,  Satellite  Systems 

Survi vabi 1 M y ,  develops  the  technology  base  for  enhancing  survivability  of  satellite  systems  including  satellites, 
.lata  litjV.s  and  ground  systems.  The  Defense  Advanced  Research  Projects  Agency's  Space  Object  Identification  Program 
and  the  Tactical  Assessment  of  Satellite*  Mission  Program  under  the  Space  Surveillance  Program  are  integrated  and  have 
cotn.Mon  terhnic'al  management  agencies.  P.E.  12424F,  United  States  Air  '"orce  SPACETRACK,  i ncori>orate5  the  research  and 
dovolopm<*nt  efforts  of  this  program  into  the  operational  SPACETRACK  system.  P.E.  1231  IF.  NORAD  Coml)at  Operations 
'^enter,  provides  th«i  command  and  control  for  these  programs. 

(U)  woiu;  PKRhOrvMED  BY:  Hexxdgua  rt  eto ,  Space  Division,  Ixjs  Angeles,  CA,  is  resjvinsible  fo.  overall  management  of  the 
|u..|ram.  A.D.  Little  Cori>.^»'at  i.>n ,  Cambridge,  M*'.  is  developing  a  rotary  reciprocating  tyi>e  cryogenic  cooler.  Hughes, 
Culver  City,  CA  is  developing  a  vuiMeumier  ty{>e  cryovTenic  cooler  and  the  SIRE  long  wavelength  infrared  sensor. 
Aerospace  Coro<)t  at  ion ,  El  Segunlo,  CA  and  Lincoln  Iwiboratory,  Lexington,  HA  provide  general  systems  engineering. 

|U)  PRfX.RAM  ACC  ‘44P1,I SMMEN TS  AND  nTTURE  PRCiGKAMS: 


1.  FY  19fll  and  Prior  AccompI  1  siuaents ;  C»yogenlc  cooler  efforts  were  conducted  with  life  testing  for  the 

Vullleumeir  cooler  an*l  ,.>erf ormance  testing  of  a  two-stage  rotary  reciprocating  refrigerator.  In  FY  1976  both  the  tactical 
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Program  Element:  #  63428F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warninc 


Ti t ). e  :  Space  Surveillance  Techolcqy _ 

Budget  Activity:  Strategic  Programs,  3 


assessment  of  satellite  mission  efforts  and  the  long  wavelength  infrared  probe  efforts  were  initiated.  The  experimental 
prototvpe  ground-based  electro-optics  site  at  White  Sands  Missile  Range  started  of^*ration  in  August  1975  aiid  provided 
proof -of-concept  for  the  Ground-based  Electro-Optical  Deep-Space  Surveillance  (GEODSS)  system.  Design  studies  were  con¬ 
ducted  for  a  ground-baeed  radar  system  and  a  multimisaion  space -based  radar.  A  contract  was  awarded  in  Fiscal  Year  (FY) 
1976  for  development  of  a  Satellite  Attack  Warning  and  Verification  software  system  with  initial  system  algorithms  tested 
in  FY  1978  and  transition  in  FY  1979  to  the  Air  Defense  Center.  Development  testing  was  completed  for  calibrating  exist¬ 
ing  SPACETRACK  radars  using  the  Navy  Transit  navigation  system  and  for  e-  tending  the  tracking  range  of  several  radars  to 
22,000  nautical  miles  (nm)  threugh  the  use  of  f  J 


Contracts  were  awarded  for  the  Space  1: ' rared  Sensor  and  the  program  has  produced  hardwire  for  testing.  In 
FY  1979  the  space  sensor  host  spacecraft,  developed  by  the  Space  Test  Program,  Program  Element  (P.E.)  63402r‘,  was  ter¬ 
minated  and  the  space  sensor  program  was  converted  to  a  Shuttle  eortie  mission.  The  sensor  has  been  completed  and  has 
undergone  initial  testing.  An  expanded  performance  and  reliability  program  on  the  Vuilleumeir  cryogenic  cooler  was 
initiated  for  the  space  sensor.  The  sensors  and  probes  for  the  long  wavelength  infrared  measurement  were  procured. 

Four  probes  have  been  launched.  Two  failed  due  co  rocket  problems  and  two  were  completely  successful.  The  HAYSTACK 
inuiging  radar  development  and  transition  were  initiated.  The  ALCOR  Imaging  radar  trannitioned  in  FY  1978.  These 
ra.iars  provide  j  The  prototype  ground-based  electro-optical  sit9  was 

liuveloped  and  conducted  sensor  reliability  and  other  te&tii.g  to  support  procurement  of  the  operational  system 
(P.E.  124.24F,  SPACETPACK).  A  mathenat  ical  model  was  developed  to  support  the  United  States?  antisatellite  targetiitg 
at.!  satellite  attack  warning  mission  analysis.  A  near-term  surveillance  architecture  for  upgrading  the  SPACETRACK  system 
was  completed.  A  program  was  initiated  to[_ 

A  new  program  office  was  formed  Integrating  the  surveillance,  antisatellite,  survivability  and  command  and 
control  V  motions  to  be  mor  i  resi>on«:ive  to  Presidential  and  Secretary  of  Defense  directives. 


2.  ♦■•y  1982  Program;  The  Vuilleumeir  cryogenic  cooler  performance  reliab’iity  teat  program  vlll  continue. 

Fabrication  of  a  rotary  reciprocating  tliree  stage  refr I <jerator  and  advanced  Vuilleumeir  cooler  will  l>e  continued.  Two 
lofi.)  wavelength  Infrared  probe  launches  are  planned.  Tb.e  integration  and  improvement  of  assets  for  the  tactical  analysis 
of  sdvoilitc  missions  will  be  continue*!.  The  Space  Infrared  Sensor  (SIRE)  testing  will  be  completed  along  with  continued 
•  lata  luocessin*:  development  ."sni  testing.  Comparison  of  SIRE  precursor  and  SBSS  prototype  alternatives  will  be  made. 
The  SPA('ErRACK  model  will  be  ma  i  nt  a  i  .-.ed  to  .allow  fox  trade-offs  in  system  performance  as  changes  occur.  Orbital  predic¬ 
tion  improver'!  s  to  Bupf>ort  ~|wlll  be  studied.  A  Space  -Surveillance  Plan  will  be  developed  to  a.ddress 

lx.tlj  ev<ilvit;g  f -igu  i  rement  s  and  the  preferred  technologies  to  satisfy  those  rcqvii  rementn .  Several  activities  will  be 
(•.>!»«  Ir.ut*.:  at  replaced  levels  tiunuding:  tactical  assessment  of  satellite  mission  improvements  and  transition;  space-based 
:iui  •  i :  n.i!v-e  sys*;e.m  concept  studies;  software  develojuftent  for  improved  SPACETRACK  targeting;  and  integration  of  ^ 

into  srACFTRKCK.  The  FY  1982  funding  was  reduced  due  to  other  highe:  priority  efforts.  Congress 
ld.c!jtifiel  Sh  million  as  an  offset  fi>r  the  Space  leaser  Program. 

1.  FY  19p  t  Planned  Program ;  The  program  will  co.ntlnue  and  ex|>and  the  near-*  jrm  Improvements.  Tf.c  space-hasdd 

jipa.o-  sui  vi- 1 1  l.tnce  Kef.sor  <iesign  wi.tl  be  updated  to  i  t.cori>or  at  e  technology  improvements  in  de*.e.-tora  and  cryo-coolera . 


Program  Element:  63428F  Title:  Space  Survei'' lance  Technology _ 

Dol)  Mission  Area:  Strategic  Surveillance  and  Warning,  #332  Eudget  Activity:  Strategic  Programs.  #  3 

The  probe  launches  will  be  completed  and  the  results  analysed  and  provid-a  to  the 

^and  for  the  surveillance  system  design.  Thj  space-based  surveillance  system  design  wl)  1  be  further  refined 

j  FY  1983  funding  was  reduced  during  the  Program  Objective  Memoran¬ 
dum  cycle  to  fund  other  higher  priority  efforts. 


FV  1984  Planned  Program;  Space-based  surveillance  svstem  technology  efforts^will  continu#..  Q 

j  Defense  System  Acquisition 

Review  Council  decision  on  the  Space-Based  Space  Surveillance  (SESS)  system  has  moved  to  FY  86  due  to  funding  reductions 
in  FY  81  and  FY  «2  and  curtailment  of  the  Space  Infrared  Sensor  flight. 


Program  to  Co:^.pletion ;  The  long  wavelength  infrared  efforts  will  lead  to  a  1906  Defense  ryscem  Acquisit 
Review  Council  decision  on  an f 

satellite  attack  warning  requirements  and  threat  growth,  coupled  with  the  system  development 
results,  will  {provide  the  decirior.  data  base. 

(n)  Mil estones  Hot  applicable. 


Project:  2698 

Program  Element:  #  63428F 

Don  Mission  Area:  Strategic  iJurveillance  and  Warning^  #332 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  efforts  under  this  project  are  those  systern-oriented  tasks  that  are  specif¬ 
ically  designed  to f 

Currertly,  satellites'^ 

These  improvements  are  essential  to  support  the  new  missions  of  / 
and  satellite  attach  warning/verif ication_and  to  improve  the 

Techiiology  efforts  support  the  development  of  a  satellite  system  for  the  early  1990 's  to  reduce  the  need  for  overseas 
and  vxilnerable  remote  bases,  improve  high  altitude  coverage  •'.nd  range  for  the  whole  celestial  sphere,  and  to  | 

so  that  nigh  confidence  warning  of  an 

attack  on  United  States  (U.S.)  satellites  can  be  providiJ  in  sufficient  time  to  exercise  a  political  or  mill .ary  response. 
This  f^rogram  will  also  provide^”  _  Current 

technology  and  background  data  are  not  available  to  develop  or  evaluate  this  system  in  the  near-term  Technology  is 
being  pursued  for  the  development  of  a  space-based  long  wavelength  infrared  (LWIR)  system  that  detects  a  satelli.<-e '  s 
emitted  heat.  Several  systems  were  compared  with  tlus  space-based  LWIR  system  for  performance,  coverage  and  cost.  The 
long  wavelength  infrared  system  was  selected  as  the  primary  system  for  satisfying  the  needs. 

(D)  Preliminary  satellite  surveillance  system  concepts  were  developed  during  FY  197b.  These  preliminary  studies  provided 
a  conceptual  basis  for  the  f)rogram  and  identified  the  specific  technological  and  background  issues  and  areas  of  concern, 
along  with  a  preliminary  development  road  map.  The  infrared  background  probe  measurements  program,  cryogenic  cooler  and 
sensor  developments,  Space  Infrared  Sensor  and  a  surveillance  architecture  program  were  formed  to  specifically  address 
the  critical  path  areas,  provi«ie  for  a  system  level  demonstration  and  evaluate  the  system  utility.  Design  concepts 

n.ay  be  i nvest i <jated  at  a  low  level  under  this  project  for  advanced  microwave,  visible  and  alternate  infrared  systems 
as  [Hitential  backups  to  sup|>ort  this  mission  and  assure  the  program  is  current. 

HKLVIT'D  A(^TIVIT!ES:  Provides 

^  Program  Element  63438F,  Lateilite  Systems  Survli^ability ,  when  Integrated  with  this  program,  provides 

an  intiMjrated  ('anability  to  wun  of  or  verify  an  attack  on  a  satellite.  Defense  Advanced  Research  Projects  Agency’s 

t’pace  Surveillance  Pn.gratn  is  integrated  with  these  efforts.  Program  Element  12424F,  United  States  Air  Force  SPACETRACK, 
will  lejdoy  the  five-site  tlivnind- based  Electro-Optical  Deep  Space  Surveillance  system  and  other  improveme:  ts  based  on 
tfciinwlogy  1 1  Of!  fdiis  project.  The  Sf^ace  Infrared  Sensor  will  be  flown  in  conjunction  with  the  Space  Test  Program 
{JOouiam  Kli-mi-nt  63402F). 

(I!)  K  g.K  bY :  Ih-aiigua  1 1  ers  Space  Division,  Los  Angeles,  PA,  manages  this  project.  The  Electronic  Systems 

1)  i  V  i  s  lo.i  and  All  Force  Geopliys  i  ca  1  I  abor<.tory,  Hanscom  AFB,  MA,  and  Rome  Air  Development  Center,  Rome,  NY,  manage  selec- 
t.-i  t  i:.V  s  within  this  protect.  The  contractors  for  ground  and  sjtace-based  system  development  include  Westinghouse 
Klfctric  Corporation,  balttmtire,  MD;  TRW,  Redondo  B‘ach,  CA;  Hughes,  Cul /er  City,  CA;  MIT,  Lincoln  Laboratoiy,  Lexington 
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MA;  Lockheed  Missiles  and  Space  Company  Incorporated,  Sunnyvale,  CA;  Rockwell  International  Corporation,  Seal  Beach, 
CA;  Mttre  Corporation  Bedford,  MA;  Aerospace  Corporation,  El  Segundo,  CA,  and  Science  Applications  Incorporated, 
La  Jolla,  CA.  The  Aerospace  Corporatic-.  and  MIT  Lincoln  Laboratory  provide  general  systems  engineering. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  The  ground-based  electro-optical  site  at  White  Sands  Missile  Range 

started  operation  on  30  August  1975.  An  advanced  electro-optical  tube  was  developed  and  tested.  A  31-inch  telescope 
and  a  14-inch  telescope  were  used  ir  the  prototype  configuration.  The  development  of  the  procurement  package  and 
specifications  for  the  five  site  operational  system*  was  conducted  in  Fiscal  Year  1977  and  a  contract  was  awarded  in 
May  1978  under  Program  Element  12424F,  SPACETRACK.  During  this  period  through  Fiscal  Year  1981  the  ground-based  elcctro- 
optical  test  site  at  White  Sands  Missile.  Range  was  dedicated  to  supporting  the  operational  system  procurement  and 
developing  improvements  in  software  and  sensors  as  potential  block  changes  to  the  operational  system.  The  test  site 
supported  operational  site  development  in  areas  such  as  sensor  reliability  testing  and  system  maintenance.  This  site 
also  serves  as  the  primary  high  altitude  detection  sensor  for  SPACETRACK  until  the  first  operational  site  becomes 
fully  operational  in  FY  1982. 

Several  space-based  system  concepts  employing  a  long  wavelength  infra'.ed  sensor  were  analyzed  to  determine  back¬ 
ground,  target  ai^d  technology  data  required  to  evaluate  the  concept.  To  mset  these  requirements  and  because  adequate 
infrared  data  trannet  be  gathered  on  the  ground,  a  three  part  technology  and  measurement  program  was  ‘nltiated.  The 
first  effort  is  a  background  measurements  program  initiated  in  1976.  Three  types  of  background  data  are  needed  including 
‘.nfrared  data  on  stars  (celestial  data),  the  earth's  atmosphere  (earthlimb  data)  and  the  solar  plane  (zodiacal  data). 
Seven  probes  were  initially  planned,  later  expanding  to  nine.  Three  different  sensors  were  required  and  were  developed 
starting  in  Fiscal  Year  1976  using  two  modified  sensors  and  one  new  sensor.  This  program  was  to  provide  early  iiidicative 
data  bound  system  technoloav  development  and  provide  critical  background  data  for  the^^ 

Four  probes  liave  been  launched.  Two  probes  (celestial  and  earthlimb)  failed 
duo  ti)  rocket  failures.  Two  zodiacal  probes  were  completely  successful. 

The  second  effort  is  the  Space  Infrared  Sensor  (SIRE)  prograi.*.  The  payload  was  Initially  scheduled  as  a  one  year 
satellite  mission  to  bo  laun'^hed  in  Fiscal  Year  (FY)  1981;  howe,;er,  the  satellite  was  terminated  in  FY  '.979  and  SIRE 
was  restructured  to  the  Shuttle  sortie  mission  in  FY  1983.  This  flight  has  been  further  slipped  due  to  schedule  and 
funding  problems  in  the  Space  'iest  Program,  SIRE  is  now  compatible  with  either  a  free  flyer  epacecraft  or  captive 
shuttle  sortie  launch  approach.  The  primary  payload  elements  are:  a  modification  of  a  state-of-the-art  sensor;  a  high 
sensitivity,  experimental  focal  plane;  a  cryogenic  cooler;  a  gimbal  system  and  heat  rejection  system.  The  design  and 
f dbric.it i'-  )  were  completed  at  the  time  of  the  satellite  termination.  This  sensor  will  provide  detailed  systems  liack- 
ground  dad  extensive  ^data  for  bot)»  the  long  wavelength  inf  rare  1  space-based  space  surveillance  system  and 

United  i^tates  ^ 
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(U)  The  third  program  is  satellite  surveillance  systems  technology,  primarily  cryogenic  coolers,  although  some  other 
work  is  included.  These  surveillance  systems  are  dependent  upon  detection  sensors  of  high  sensitivity  which  require 
cooling  as  low  as  ten  degrees  Kelvin.  To  obtain  the  requisite  cooling,  cryogenic  coolers  must  be  developed  which 
provide  adequate  performance  and  are  sufficiently  long-lived  to  make  c-n  operational  system  cost  effective.  The  objective 
of  this  effort  is  to  develop  and  demonstrate  the  cryogenic  cooler  technology  and  rcli^ibillty  for  the  surveillance 
system.  Cryogenic  coolers  for  this  application  represent  a  significant  departure  from  other  Air  Force  cryogenic  cooler 
work  because  they  must  operate  near  absolute  zero  (versus  50  degrees  Kelvin),  in  space,  and  for  at  least  three  years 
without  maintenance.  This  program  also  supports  a  near-term  requirement  for  a  space  qualified  cooler  for  the  Space 
Infrared  Sensor  and  the  development  of  thermal  management  techniques  for  the  system's  three  to  five  year  requirement. 

2.  'U'.  FY  1982  Program;  The  prototype  technology  development  activities  will  continue  with  limited  long  lead 
sensor  developments  using  the  results  of  the  probe  measurements.  The  cooler  reliability  testing  and  development  will 
continue.  Three  additional  probe  launches  are  planned.  System  concept  studies,  including  endurance  tradeoffs,  will 
continue.  A  Space  Surveillance  Plan  v;ill  be  developed  for  the  period  !985  through  2000.  Technology  programs  to  sup¬ 
port  the  operational  system  decision  will  continue  at  a  low  level.  These  include:  cooler  development  and  testing, 
probe  measurements  and  component  technology  investigations.  A  comparison  of  Space  Infrared  Sensor  precursor  and  space- 
I'ased  space  surveillance  (SBSS)  prototype  alternatives  will  be  conducted. 

3.  FY  1933  Planned  Program;  Efforts  will  be  expanded  to  proceed  with  im.provements  and  transition  of  ground 

system  ujigrades  and  increase  technology  and  system  development  work  for  an["  j 

Space  sensor  design  will  bo  updated  to  incorporate  sensor  technology  improvements  in  detectors  and  cryo-coolers .  The 
probe  program  launches  will  be  completed  and  data  analysis  will  continue.  The  cooler  program  will  be  expanded  to  gain 
more  (iata  on  reliability  and  evaluate  alternate  cooler  hardware  concepts. 

4.  FY  1984  Pl^anned  Program;  Space-based  surveillance  system  technology  efforts  will  continue.  [ 

Defense  Systems  Acquisition 

Review  Council  decision  on  an!  Jbas  moved  to  FY  86  due  to  funding 

reductions  in  KY  81  and  FY  B2  and  curtailment  of  the  Space  Infrared  Sensor  flight. 

5.  Program  to  Completion;  The  n?ar-term  improvements  to  SPACETRACK  will  be  completed  in  the  mid  19B0'8.  These 

r«*sults,  cou[)le<l  wit)i  the  results  ~]long  wavelength 

infrared  concept,  technology  and  design  results,  and  updated  threat  projections,  will  be  the  basis  on  whicrh  a  far-term 
S'>ace-Hase  i  Space  Surveillance  system  design  will  be  selected  for  prototype  development. 
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6. 

(U) 

Milestones ; 

Not  applicable 

7. 

(U) 

Resources : 

FY  1981 

Actual 

FY  1982 

Estimate 

FY  It 83 

Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E  Funds 

24, 185 

22,111 

36,500 

42,060 

Continuing 

Not  applicable 

8. 

(0) 

Comparison 

with  the  FY  1982  Descrii 

3tive  Summary 

. 

RDT&E  Funds  33,400  27,900  39,800  Continuing  Not  applicable 

FY  81  Funds  were  reprogrammed  to  fund  shortfalls  in  the  Antisatellite  Program. 

FY  H2  Funds  were  reduced  by  Congress,  without  prejudice,  to  fund  the  Space  Laser  Program. 

FY  H3  founds  were  reduced  by  the  Air  Force  daring  the  FY  83  Program  Objective  Memorandtun  cycle  to  fund  other  higher 
prior iry  efforts. 
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(U)  RESOURCES  (PROJECT  LISTING);  ($  In  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimate 

Costs 

TOTAL  FOR  FR0GR.'M  ELEMENT 

13,373 

8,966 

15,110 

14,413 

Continuing 

Not 

Appl Icable 

2188 

Air  Force  World  Wide  Military 
Command  and  Control  System 

13,373 

8,966 

15,110 

14,413 

Continuing 

Not 

Applicable 

Systems  Engineering  Planning 
and  Support 


BRIEF  DESCRIPTION  uF  ELEMENT  AND  MISSION  NEED;  This  Air  Force  Worldwide  Military  Command  and  Contro)  System  (WWMCCS) 
Architecture  program  Is  our  mechanism  for  insuring  that  more  than  80  Strategic  Command,  Control,  and  Communications  (C^) 
programs  fit  together  as  a  cohesive  whole.  These  efforts  amount  to  an  overall  system  engineering  activity,  ii  support 
of  user  needs,  for;  identifying  Interoperability  and  intersystem  deficiencies,  proposing  solutions  for  some  selected 
currcMjt  Air  Force  Strategic  Command,  Control,  and  Communications  (C^)  systems,  and  conducting  planning  actions  for 
Deputy  Secretary  of  Defense  directed  WWMCCS  Selected  Architecture  Programs. 

(U)  BASIS  F0>R  FY  1983  HDT&E  KEijUEST:  Includes  funds  to  continue  system  engineering  and  analysts  efforts  cf  Air  Force 
etrateglc  systems  that  contribute  to  the  WWMCCS.  Technical  analysis  and  support  will  concentrate  on:  Command,  Control, 
and  Communications  Integration  and  survivability  for  warning  informition  dlsseminaLion,  communications  survivability 
and  elect  romagnetlc  pulse  hardening  for  Air  Force  strategic  sy::tems;  Improved  crisis  :i:'.r:ig2trent  support  for  the  theater 
Commanders-in-Chlef ;  and  WWMCCS  initiatives  directed  by  the  Deputy  Sv.cretary  of  De.'en.'e.  Cost  estimate  was  formui!*c«!j<l 
based  on  previous  standard  c<jst  estlimite  for  MITRE  Corporation  system  engineering  capability. 

^  ^  wrrn  fy  1982  dkscripti 

FY  1931  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Est Imate  Estimate  Estimate  to  Completion  Cost _ 

KDT&E  6,900  9,200  10,100  Continuing  Not 

Applicable 
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Project:  <^2188  Title:  Air  Force  WWMCCS  Architecture 

Program  Element:  //6373 jF  Title:  World  Wide  Military  Cotrmand  and  Control  System  (WWMCCS)  Archltectyiro 

UoD  Mission  Area:  Strategic  i!'331  Budget  Activity:  Strategic  Programs, 

(U)  OTHER  APPROPRIATION  FUNDS;  PE  41115F  (C-130  (3010))  FY  83  (4.0M)  provides  procurement  funds  to  Initiate  the  Antenna 
Hatchcover  Modification  (22  sets)  for  Joint  Crisis  Management  Capability  (JCMC)  program.  PE  33152F  will  transfer  FY 
83  RDT&E  funds  (.6001:)  to  PE  63735F  to  support  efforts  fr  Air  Force  Sites  concerning  WWMCCS  Information  System  Impa. ts. 

DETAILED  BACKGROUND  DESCRIPTION;  The  World  Wide  Military  Command  and  Control  System  (WWMCCS)  provides  the  means 
for  the  operational  direction  and  the  administrative  support  Involved  In  command  and  control  of  U.S.  Military  Forces. 

The  primary  mission  is  to  support  the  National  Command  Authorities,  with  a  secondary  mission  to  support  the  command  and 
control  systems  of  the  Services  nnd  subordinate  commands.  EsGent5,aliy ,  al'  Air  Force  strategic  command,  control,  and 
commi'nlcatlons  and  warning  sensor  systems  are  part  of  the  WWMCCS.  This  program  element  serves  two  functions:  Intersystem 
eng  erlng  and  WWMCCS  architecture  Implementation.  First,  this  program  provides  for  an  adequately  Integrated  and 

ste  irdlzed  system  of  communications,  command,  and  control  centers  and  sensors  for  the  United  States’  strategic  forces. 
The  second  effort  of  this  program  concerns  the  Improvements  recommended  In  the  V^WMCCS  Architecture  directed  by  the 
Deputy  Secretary  of  Defense  In  1970.  System  engineering  and  other  technical  analysis  are  required  to  support  these 
activities  wlilch  will  Impact  Air  Force  systems.  Such  tasks  as  Jara-Reslstant  Secure  Communications  (JRSC),  Joint  Crists 
Management  Capability  (JCMC)  and  World  Wide  Military  Command  and  Control  System  (WWMCCS)  Information  System  are  a  few 
that  Impact  directly  upon  Air  Force  systems.  Implementation  of  these  tasks  will  require  analysis  of  command,  control, 
and  comraui.l cat  Ions  Integration  support  from  Alt  Force  resoutces  to  effectively  meet  National  as  well  as  Air  Force  require¬ 
ments.  The  Air  Force  JCMC  Initiative  includes  command,  control,  and  communications  Integration  for  hatch-cover  antenna 
modification  and  suppov-'ts  the  Army,  as  the  cognizant  compeuent,  for  accomplishing  overall  system  Integration  activities. 
The  JCMC  Is  designed  to  satisfy  the  needs  of  the  theater  Commander s-ln-Chlef  for  an  Improved  crisis  management  capability. 
Some  of  the  JRSC  terminals  will  support  the  JCMC.  ^ 

Air  Force  WWMCCS  efforts  In  support  of  tl?e3e  tasks  will  be  directed  at  interoperability 
requirement  and  Interftice  definition  for  the  systems. 

(U)  RELATED  ACTIVITIES:  Air  Farce  World  Wide  Millrsry  Comouind  and  Control  Svatem  (WV/MCCS)  activltlsb  spun  tlie  strategic 
command,  control,  and  communications  community.  System  engineering  and  analysis  are  inltleted  in  f^epport  of  some  on-golng 
product-oriented  programs  within  the  Air  Force.  These  efforts  are  needed  to  Integrate  the  various  product-or lenced 
prograras/systems  Into  the  WVMCCS  Warning,  Display,  and  Comraand  System'*.  Analysis  efforts  will  be  conducted  In  support 
of  missile  tactical  warning  and  attack  assessment.  Some  specific  program  elements  that  relate  to  63:^35F  arc:  Command 
Center  Processing  and  Display  Systcoi,  Program  Element  1243ir,  Defense  Support  Program,  Program  Element  12431F,  and  the 
WWMCCS  Information  System  Program,  Program  Element  331!>2F.  The  Air  Force  WWMCCS  will  provide  the  Indicated  support  to 
the  following  efforts: 

a.  (U)  Cofooiand  Center  Processing  and  Display  System:  propose  and  ajsess  alternative  technical  approaches  In 
system  upgrades  and  participate  on  the  User  Executive  System  Management  Group  (a  forum  for  obtaining  cooimunlty  agreement 
on  analyses  efforts  and  recommendations).  Command  Center  Processing  and  Display  System  responsibility  begins  at  the 
comraunlcat lens  processor  and  continues  through  display  generation  and  display  devices. 
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c.  (U)  \JWMCCS  Information  System  (WIS)  —  provides  upgrade  for  W^.VMCCS  ADP.  The  Joiiit  Program  Manager  will 
detine  the  WIS  Interface.  Air  Force  efforts  will  focus  on  9.sses8lng  the  Impact  of  the  WIS  activities  on  Air  Force 
sites  and  supporting  definition  and  interfaces  at  Air  Force  sites.  RDT&E  FY  83  Funding  in  PE  33152F  will  sur.port  PE 
63735F  in  accomplishing  schedules  and  planning  efforts  in  support  of  Hq  USAF  progrannatlc  and  budgetary  actions  for 
Air  Force  sites.  RDT&E  programming  for  outyear  funding  in  support  of  Air  Force  sites  will  be  in  PE  b3735F. 

All  of  the  above  tasks  require  systems  engineering  and  interface  definition  for  Inplementatlon  of  their  programs  at 
Air  Force  installations.  The  developmental  effort  for  Joint  Crisis  Management  Capability  (JCMC)^  a  Selected  Architecture 
capability,  is  being  accomplished  under  this  PE;  but  the  procurement  for  aircraft  modification  Is  supported  by  Program 
Element  41115F,  (C-130). 

(U)  WORK  PERFORMED  BY:  The  Air  Force  WWMCCS  Program  Office,  Electronics  Systems  Division,  Hanscora  Air  Force  Base.  MA, 
conducts  90  percent  of  the  work  in-house  with  MITRE-Bedf ord  technical  support.  A  number  of  small  systems  engineering 
contracts  have  been  used  for  the  balance  of  the  work.  Contracts  have  been  let  with  the  following  companies: 

Honeywell,  Phoenix,  AZ;  Magnavox,  Torrance,  CA;  TRW,  Los  Angeles,  CA;  BUM,  McLean,  VA;  Polhemus  Navigation  Sclent. ^ 

Corp. ,  Essex  Junction,  VT;  Analytic  System  Engineering  C^rp.,  Burlington,  Ha;  Mitre  Corp.,  Bedford  Ma;  Magnavox, 

Tulls  Church,  Va;  TRW,  Washington,  DC;  System  Analysis  Inc.,  Lexington,  Ma. 

( U )  PKQCRAM  ACCOMPLI SHMENTS  AND  FUTURE  PROGRAMS ; 

I.  (U)  FY  1981  and  Prior  Acccmplishr^ents ;  Ccmpleted  system  engineering  and  analysis  efforts  for:  integration  of  comrued, 
coniroi,  and  communications  systems  Into  intercontinental  ballistic  missile  launch  control  centers;  automated  data 
processing  coraraunlcat ions  fault  Isolation  procedures;  HQ  USAF  Command,  Control,  and  Communi  ;atlons/Cr Jsls  Management 
'ithln  tiio  Air  Force  Operations  Center;  C0bP..\  DANE  interface  requirements  documentation  for  program  decisions  and 
direction;  PAVE  PAWS  Interface  rejulrementa  documentation;  Joint  Surveillance  System/E-lA  Interface  study;  Minimum 
Essential  Emergency  Communications  Network  anal/sls  {technical  Issues  associated  with  survlvable  communl''atlon8)  and 
current  operations  concepts  and  plans;  automated  data  processing  communications  error  analysis;  3ttategic/tactlcal 
comiiuuid,  control,  and  comraunlcat Iona  Intersyetems  engineering;  comparisons  of  airborne  command,  control,  and  communi¬ 
cation  svsiuuis  and  requirements  such  as  Joint  Airborne  Communications  Center /Command  Post;  Airborne  Command  and 
Control  Center;  crisis  coraraunlcat  Ions  relay;  F0PW/:P.D  TALK  Readiness  Command  replacement;  and  military  satellite 
coiaraunlv'a*^  Ions  usee  subset  architecture.  The  Initial  communication  overlay  input  to  the  over^tll  architecture  for 
warning  sensor  sys'^em  upgrade  was  completed  In  FY  1978  Assisted  Ballistic  Missile  Office  on  M-X  launch  back-up 
comnunlcat  loi.  from  the  World  Wide  Military  Command  and  Control  Systevi.  Accomplished  preliminary  design  evaluation  and 
checked-ouL  t);e  draft  plan  for  Command  Center  Processing  and  Display  System  end-to-end  teat.  Participated  in  the 
Cha I ’•uu<a/Jo l nt  Chiefs  cf  Staff  study  of  strategic  command,  control,  and  communications  connectivity.  Performed  pre¬ 
liminary  costing  anl  f^cheJuUng  analysis  for  Joint  Crisis  Management  Capability  (JCMC)  aircraft  modification  (Air 


Project:  11^2188  Title;  Air  For -e  WWHCCS  Architecture 
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Force  currently  directed  to  provide  only  hatch-cover  antenna  modification)  and  supported  the  Army  with  development 
of  JCMC  system  design.  Participated  in  the  development  of  a  work  plan  for  Jam-Resistant  Secure  Communication 
Interface.  Developed  an  architecture  to  guide  upgrade  of  the  Military  Airlift  Command's  command  and  control  system 
(complete  In  FY  82).  Supported  definition  of  (some  Air  Force  Sites)  system  requirements  to  Interface  with  WWMCCS 
Information  System  (WIS). 

2.  (U)  FY  1982  Program;  Intersystem  efforts  in  FY  1982  will  provide  technical  support  for  the  System  Irtegration 
Office  (SIO)  for  the  tactical  warning/attack  assessment  area.  Specific  focus  will  be  on  identifying  deficiencies 
involving  transfer  of  warning  data  In  the  compressed  mode  and  sensor  to  uccr  communications  impact.  Additional 
activities  in  suoport  of  the  tactical  warning  attack  assessment  area  are  co  con;:lnue  overall  system  engineering 
support  and  complete  the  development  of  an  Intersystem  Requirement  Document..  Command  Center  Processing  and  Display 
System  support  and  coordination  with  the  .opace  defense  architecture  will  continue.  Support  of  Military  Airlift  Command, 
Strategic  Air  Coramano,  and  Aerospace  Defense  Coimaand's  strategic  command,  control,  and  coramunlcatlona  improvement  needs 
will  be  accomplished.  Emphasis  will  be  on  achieving  timely  pre-attack  alerting  and  data  handling;  providing  survlvable 
and  enduring  command,  control,  and  communications  capabilities  for  trans-  and  post-attack  periods;  facilitating 
reconst  I  tut  lo..*  of  coramand,  control,  and  communlcHt  Ions  assets  during  post-attack  periods;  and  accomplishing  planning 
suiio.t  to  Air  Force  sites  for  interfacing  with  tl:o  WIS.  Implementation  activities  for  Selected  Architecture  Initiatives 
will  focus  on  the  JCMC  and  JkSC.  Continue  r.lannlng  and  development  efforts  for  JCMC  to  provide  hatch-cover  antenna 
mod  I  f  Ic.jt  Ion  for  C-lAi  and  C-130  aircraft  In  support  of  the  Army,  as  the  cognizant  component,  for  the  JCMC  program. 

A  limited  effort  for  JRSC  will  be  directed  at  the  interoperability  requirement  and  interface  solution  for  terminal 
1  nsla  1  l.at  ton  at  Air  Force  WWMCCS  element  locations.  JkSC  will  also  support  the  JCMC  and  the  survlvable  transfer  of 
fact  leal  warnlng/at  tark  art,5essm..*nt  information  to  the  National  Military  Command  Center  and  other  command  centers  of 
the  unified  and  specified  commands.  The  JRSC  effort  will  be  changed,  as  described  In  the  FY  83  Planned  Program,  due 
to  lack  of  funding. 

1.  (U)  FY  1983  Pl.mned  Program:  Efforts  will  center  on:  (1)  Continuation  of  Intersystera  tasks:  (a)  continue  TW/AA 

Impi  ovcmeni  ttchnlc.il  support  to  the  System  Integration  Office  (SIO).  (b)  Strategic  Forces  Command,  Control,  and 
Coiumnnlcat  Ions  -  support  selected  tasks  for  Improving  connectivity  and  responsiveness  of  strategic  forces,  (c)  WWM(XS 
Infonaitfon  System  -  accomplishing  schedule  and  planning  efforts  In  support  of  llq  USAF  programmatic  and  budgetary 
actions  tor  Air  Force  sites.  (d)  Military  Airlift  CoiaBiand  (MAC),  coraaand  and  control  (C^)  Support  -  provide  technical 
s^ipport  for  Implement  l;!g  the  MAC  C-  Architect  I'le.  (2)  WWMCCS  Selected  Architecture  Tasks:  Implement  only  the  Air 
Force  portlcn  uf  the  JCMC  progfim,  hatch-cover  antenna  mod i f teat  Ion .  The  other  Selected  Architecture  task  (JRSC 
program)  will  be  rijduced  in  scope  due  to  lack  cf  funding.  Only  the  integration  effort  supporting  the  mobile  communication 
teralnil  with  th.e  mobile  ground  terminals  will  be  ncccmpl  1  shed .  Budget  increases  in  FY  1983  are  a  direct  result  of 
.iddrcH.i  I  ng  an  Olflce  of  the  Secretary  of  Detci.  directed  effort,  the  JChC.  This  program  supports  an  imp»‘oved  crisis 
man  igement  capability  for  the  the. iter  Commande rs- 1 n-Ch I ef .  The  Increased  funUlng  will  be  used  to  accomplish  the 
required  reseanh  development,  testing,  and  evaiuc.tlon  efforts  associated  with  accorapl ishlag  the  hatch-cover  antenna 
mo.ll  i  Icat  ion.  Procurement  funding  Is  In  I’E  AlilbK,  C-130. 
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A.  (U)  FY  1984  Planned  Program:  FY  198A  activities  will  Include  continuation  of  Intersystem  tasks  (tactical  warning, 
WWMCCS  Information  System,  and  Strategic  Forces  Command,  Control,  and  Communications)  and  the  Selected  Architecture 
tasks  (JCMC  and  the  JRSC) . 

5.  (U)  Program  tc  Completion:  The  Air  Force  WWMCCS  Selected  Architecture  Is  a  contlnulug  program.  Efforts  will  be 
In  response  to  WWMCCS  Architecture  Initiatives  directed  by  the  Office  of  the  Secretary  of  Defense  and  Air  Force 
Intersyster.A  Engineering  support  for  Identifying  lntero[  »rablllty  and  Integration  deficiencies  and  proposing  solutions 
for  some  selected  Air  Force  Command,  Control,  and  Communications  Systems. 

6.  (U)  Milestones:  Not  Applicable 

7.  (U)  Resources :  Not  Applicable 


8.  (U)  Comparison  with  FY  1982  Budget  Data:  Not  Applicable 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 
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( U )  RESOURCES  ($  in  thousands); 

Project 

Niirabei  Title 


F\  1981 


FY  1982 
Estimate 


Title;  B"1B _ 

Budget  Activity;  Strategic  Programs, 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costs 


219,000 


471,000  753,500  717,900 


960,700 


3, 122,100 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  MEED;  The  B-IB  is  a  strategic  multi-role  weapon  system  which  maximizes 
range  and  payload  capabilities,  and  is  able  to  perform  the  missions  of  conventional  bomber,  cruise  missile  launch  platform 
and  nuclear  weapons  delivery  system  in  both  i.he  tactical  and  strategic  roles.  Production  of  the  B-IB  addresses  U.S. 
requirements  to  increase  our  targeting  flexibility,  to  redress  the  relative  decline  of  oui  strategic  capabilities,  and 
to  revitalize  our  strategic  deterrent.  The  B-IB  program  will  significantly  enhance  the  manned  bomber  portion  of  the 
strategic  TRIAD  while  preserving  the  vitally  needed  flexibility  for  non-nuclear  force  projection  in  response  to  unforeseen 
coat ingencles  worldwide. 

BASIS  FOR  FY  1983  RDTSE  REQ'Ji:ST;  The  FY  1983  Air  Force  Request  for  the  B-IB  program  addresses  the  continuation  of 

FuU-Srale  Developraenir  (FSD)  activities  and  the  Initiation  of  flight  test  efforts.  Major  FSD  efforts  during  FY  1983 

include:  strvictural  design  development  and  wind  tunnel  testing;  weapons  launcher  development;  avionics  hardware  fabri- 
v'ation,  testing  and  IntegraMon;  avionics  software  design,  coding  and  testing;  engine  stress,  performance  and  s’-ructural 
Integrity  qualifications;  and  Integrated  logistics  support  analysis/preparation.  Major  FY  1983  flight  test  activity 
includes:  redesign,  fabrication  and  subsystems  Integration  and  checkout  of  original  B-iA  prototype  aircraft  (B--IA  Numbers 

2  and  4)  prior  Co  flight  test;  initiation  of  the  flight  test  program  for  B-IA  Number  2;  and  continuation  of  engineering 
.'abrlcat  ion,  and  assembly  of  the  first  U-18  flight  test  aircraft.  This  Request  correlates  closely  with  the  1981  Air  Force 

Indfj.tMuleat  Cost  Analysis  estimate  and  is  required  to  maintain  the  B-lB  program  schedule  and  cost. 


(U)  DKMPAKiSON  WITl!  KV  1 9'-; 2  DKSCKlPtiVE  .SUTU-IARY; 


KY  1981 


FY  1982 
t'i'i  ?.  lirate 


FY  1983 
Estimate 


FY  198 A 
Estimate 


Addlt  iciia  1 
to  Completion 


Total 

Estimated 

Costs 


KiiiAK  (Aj  remit)  .PE  <*b;226F) 

}•  roiui ci.K-.if  (Aircraft)  (PE 

(Vi)  01 'IKK  APPROPRIATION  FUNDS:  (is  H3”d;  FYDP) 


260,124  30/, 000  235,900 

0  2,1/1,000  3,599,000 


lolo  (»'ioeureiik-nt  )  (PE 


0  1,621,900**4.033,500  6,142,100  U,ol8,000  26,415,500 


»  * 


I.ieluiJes  isjltijl  spare'i 

Ii’.ltial  spares  unfunded  in  FY  1982  ii-lH  Appropriation 
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(IJ)  DF.'^MLF.T)  BACKCPOilND  AND  DESCRIPTION; 


Title;  B-IB _ 

Budget  Activity;  StrategTc  Progi^~m7~^ 


Autho-is^atlon  Act  .llrected  the  Secretary  of  hefenae  to  vigorously  pursue  the  full-scale 
V  ""  opmeii  of  a  uew  strategic  multi-role  aircraft  and  to  report  on  comparisons  of  various  candidate  aircraft 

I^c^nvenH’  that  the  multi-role  aircraft  to  he  developed  must  he  capable  of  performing  the  missions 

roler  m  launch  platform  and  nuclear  weapons  delivery  system  In  the  strategic  and  tactical 

produ;tJn^^:ls"iu^e^S37"  mUl^o'n.  Evaluation  (PhTdE),  and  procurement  of  long  lend 

111  Eull-Scale  Development  (IFSD)  contract  was  awarded  for  the 

-  g  Bange  Combat  Aircraft  (I.RCA)  and  a  Joint  Office  of  the  Secretary  of  Defense  (OSD)  /Air  Force  Bomber  Alternatives 
Study  was  initiated.  Moreover  consistent  with  Congressional  Intent,  residual  direction  and  funding  from  the  Cruise 
.issile  Carrier  ^ircrap  (CMCA;  program,  the  Strategic  Bomber  Enhancement  program,  and  Bomber  Penetration  Evaluation 

Program  Element,  W2f>F,  for  initial  development  tasks  common  to 

ail  IjKi  ..  canniiiata  ai  rein  It. 

l!!',.d'micr‘,.':ft"wt  Appropplstlons  Bill  supporlud  the  full  RmSB  funding  authorised,  but  not  the  procurement  funding. 

•iL  ’  '■  ”  Hefchse  Appro,. nations  Act  contained  an  undistributed  Air  Fo.-ce  RDTJK  reduction  of  -iillL 

o^fO  0  mlTMorwarn.?]  r*  p  ‘■""'“"R  reduction.  A  further  reduction 

.  C  ?  '•«»  to  reflect  new.  lower  Department  of  Defense  inflation  rates.  Of  the  *260. 1M  remaining.  *41. IM 

wi.i  Ujiel  for  the  orderly  conclusion  of  the  Boralwr  Penetration  Fvaluation  leaving  SRIIH  for  B-1B  RDTdB  in  vy  lOHI. 

(lO^  "h.^  rW2  Defense  Authorisation  Act  supported  the  development  and  procurement  of  a  new  manned  bomber  with  as  Initial 
■  pei.a  lonal  lapuhi.Uy  (ini.)  no  later  tnan  1  .Hily  I'W,',  and  authorised  F  i02  million  for  RDTdK,  .$iaoi  alllior.  for  weaoon 
’  ?  "w  ‘"“‘"I  spares.  In  addition,  this  Act  made  the  fund.a  authorlced  for  appropriation 

t«r  hrUrranl  n  "R  «  ''fitten  report  to  the  Oongress  containing  hi,  declaion  on  a  specific  program 

,<r  the  -t'  A  and  the  ..ecretary  of  Defense  ..uhmltting  a  rritten  report  to  the  Armed  Bervlces  Com,«lttees  juat.fylng  the 

',1,"''"!';",  ,'“'  •’  "omnarative  analysis  of  alternatives.  Moreover.  Congreas  reaerved  th,  right  to 'reverse 

f.«-.  i.t-ut  s  df.  iflion  bv  n  reso.utio.n  of  disapproval  enacted  by  both  Houses  within  bO  days  of  his  LRCA  decision. 

[o'nroduc!  '?>oCCCiC""?!/rrlo-T*tou''’“  '-in  ?  October  IDRl  the  Prealdent  announced  his  decision 

■  ‘  J  ‘  ‘  .--.'cretary  of  Defenoe  submitted  tc  Congress  the  Joint  O.SD  /Air  Force  Bomber 

"u'lru  ^  f^ctober,  lOfll.  which  provided  a  detailed  cor.paratfve  evaluation  of  the  various 

-  .Itnual.-.M.  hot.i  Hou.nes  o'*  Congress  overwhelmingly  approved  the  President's  dncl.sion  to  produce  the  B-IB. 

v!l*  r’  ,v‘  '  Ar-propri.Htions  »iil  reduced  the  Auninlstration  *3  FY  Request  for  the  B-IB  by  $^V>.1  mUUon. 

mi-nt  '.if  ^-indir.  wi'tr'r'  vv  res-A^rch  and  develop.ment  funding.  Thi.s  reduction  will  require  a  reslign- 

tn  t  M'n*  -o  protect  the  ea  tab:  l.sned  me  and  the  total  program  ncjuiaition 

^  '  ,*!  In  addition,  the  Nunn  Amend.ment  to  th*^  Apor'-prUtioua  PiU  made  the  rele.nse  of  B-IB 

r  >>  u-emoMu  I  mda  contngr.nt  upon  Pr-fs  1  i-mtial  certKjeation  to  C-ngr,>,;a  that  ir  i.s  feasible  to  accoapliae  the  program 
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amount  as  the  President  certifies  and  explains  to  the  Corgress.  Moreover,  the  procurement  funds  will  remain  available 
during  any  quarter  in  which  the  toial  program  cost  of  100  B-IB  aircraft,  as  reported  in  the  previous  quarterly  Selected 
Acquisition  Report,  does  not  exceed  the  $20.5  billion  commitment. 

(U)  A  formal  reprogramming  request  has  been  forwarded  turaugh  the  OSD  for  submittal  to  Congre&s,  and  Selected  Acquisition 
Report  procedures  have  been  Initiated  for  tlie  B-IB  program.  On  18  January  1982,  the  President  sent  a  letter  to  Congress 
certifying  that  the  acquisition  of  ICO  B-IB  aircraft  is  feasible  within  the  $20.58  (FY  81$)  budget  estimate. 

(U)  The  Office  of  tlie  Secretary  of  Defense  remains  firmly  committed  to  the  1986  E-IB  IOC  and  the  $20.5  billion  (FY  1981$) 
total  program  acquisition  cost.  In  keeping  with  the  Importance  of  this  program.  Deputy  Secretary  of  Defense  has  directed 
rigorous  cost  control  and  management  procedures  for  the  B-IB  program,  Specir leal ly ,  the  acquisition  costs  for  the  B -IB, 
to  Include  both  external  and  internal  cruise  missile  carriage,  will  not  exceed  $20.5  billion  (FY  1981$)  and  no  changes  to 
llie  presently  planned  B-lB  acquisition  program  or  major  changes  in  configuration  will  be  made  without  Deputy  Secretary 
it  Deteaso  approval. 

(It)  DESCRIPTION;  The  B-)B  is  a  vital  part  of  tl»e  President's  comprehensi  ve  strategic  modernization  plan  and  reflects 
the  near  term  necessity  to  correct  the  growing  imbalance  in  strategic  forces  and  consequent  erosion  of  our  deterrent 
posture.  The  plan  callt  for  production  of  the  modern  B-lB  to  replace  our  aging  fleet  of  B-52s. 

(U)  The  objective  of  the  B-IB  program  is  to  develop  a  strategic  multi-role  bomber  which  maximizes  range  and  payload 
I  .ipal)i  1  i  t  les ,  and  is  able  to  perform  ilie  missions  of  conventional  bomber,  cruise  missile  launch  platform,  and  nuclear 
wi-ap  )iis  delivery  system  In  both  the  tactical  and  strategic  roles.  The  B-IB  program  retains  the  Important  military  charac  • 
leristics  of  tin-  manned  bomber  by  inoderni  : ing  the  element  of  the  strategic  TRIAD  capable  of  seeking  out  and  destroying 
i  i;.pr  ec  1  se  j  V  located,  high  value  targets.  The  oorabinailon  of  C-lB's  high  penetration  speed,  low  altitude  terrain 
iollowliig  flight,  leduced  radai  Cioss-sec  t  i  on ,  and  advanced  electrojiic  countermeasures  will  make  it  capable  of  serving 
..s  .in  effvcilve  jienetratlng  bomber  well  Into  the  199()s.  Audi  f  tonal  ly ,  Introduction  of  the  B-IB  provides  an  accurate, 
global,  noM-iuule.ir  capability  which  preserves  our  flexibility  to  adapt  to  unforeseen  contingencies  with  a  timely  and 
eiwooiiiic  piojection  of  power.  The  H-IB  will  be  capable  of  performing  the  conventional  bomber  .md  cruise  missile  carrier 
mission  wi'li  into  the  next  century. 

(!')  liu-  B  ih  is  .1  mature  d»-riv.jtlve  of  the  original  B-lA  aircraft  and  is.  therefore,  able  to  capitalize  on  much  of  the 
KDlfiE  w.n  k  .K  I  orap  1  i  shed  pi  lor  In  the  production  and  deployment  portion  of  that  program  being  discontinued.  However, 
valid  KDiuK  requirements  tor  the  current  B-lB  program  remain  and  are  directly  attributable  to  two  primary  sources: 

K!>ti.E  I  etju  i  remeiii ’>  ih.it  were  i  ncomp  1  eie /de !  er  red  until  attar  production  during  the  original  iJ-lA  program;  and  RDT&E 
cl  lulls  to  dtve’i>p,  Integrate,  and  lest  con  I  1  gu  r.u  .  on  changes  that  resulted  from  the  B-lB’s  cxp.’tnded  multi-role  capabil¬ 
ities  .mJ  reiliui  »1  rail.ir  cross-section. 

(Tf  1  be  i  ncom,»  let  c /de  f  er  I  ed  Items  r  run  the  B-lA  developmental  effort  remain  valid  RDTiE  requirements  for  the  B-lB 
piugi.im.  Major  Items  In  fbe  category  include:  we.ioons  delivery  de  ve  loptaent ;  nuclear  certification;  handbook  perfor¬ 
mance  d.a.i;  and  Iv.w  ^peed  Handling,  wing  f  lul  ter /s  t  fact  ura  1  gust,  and  -dversc  weather  testing.  Under  the  B-IA  (1977) 

:!7f? 
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plan  certain  costs  such  as  produclblllty  changes,  cost  redesigns,  production  engineering,  avionics  options,  hardware 
rual if icatlon,  and  support  engineering  were  deferred.  Estimated  value  of  these  activities  In  1981  dollars  is  $1.25 
billion.  These  activities  and  their  associated  costs  are  Included  as  an  Integra*  part  of  the  current  B-IB  RDT&P  program. 

Additional  design,  development,  and  test  efforts  are  reciulred  to  successfully  integrate  system  configuration  changes 
CO  the  B-IA  airframe,  engine,  avionics  and  major  subsystems  to  achieve  the  desired  B-IB  configuration.  Major  items  In 
this  category  include;  simplified  overwing  fairings,  increased  opeiating  weight,  and  improved  nuclear  hardening  to 
Improve  mission  performance;  redesigned  nacelles  and  electronic  countermeasures  antennas,  and  incorporation  of  surface 
wave  radar  absorbing  material  to  reduce  radar  cross-section;  mcdlficd  engines  to  accommodate  more  severe  B-IB  mission 
and  to  maintain  durability,  damage  tolerance  and  performance  retention;  development  of  a  movable  forward  weapons  bay 
bulkhead,  addition  of  external  hard  points  and  ALCM  avionics  to  incorporate  cruise  missile  capability;  updated  offensive 
and  weapons  delivery  avionics  to  accommodate  rault< -role /mult l  -weipor.  B- IE  flexibility;  and  new/revised  reprogrammable 
defensive  avionics  which  Include j 

All  these  efforts 

require  design,  modification,  integration  and  testing,  and  are  neces»>ary  to  achieve  the  desired  B-IB  capabilities. 

(U)  RELATED  ACTIVITIES;  The  costs  associated  with  the  B-lB  training  devices  have  not  been  included  In  funding  rec.-e.ests 
to  d.ile  because  the  overall  B-IB  training  concept  lias  not  been  fully  defined.  Current  pla>s  call  for  a  finalized  train¬ 
ing  concept  In  early  CY  1982  and  a  request  for  funding  In  the  1984  budget  cycle.  The  Air  Force  anticipates  $300  million 
(KY  1981$)  to  be  the  upper  limit  for  training  device  costs.  Once  defined,  the  Air  Force  plans  to  develop  the  appropriate 
training  devices  under  the  separate  program  element  for  simulators,  PE  64227F,  managed  by  the  Sitrulator  Program  Office. 

(U)  WORK  PERFORMED  BY :  The  B-ib  program  Is  In  the  Full-Scale  D^ve lopraent /product  I  on  phase.  It  Is  managed  by  the  B-IB 
System  ProgTiun  OftUe,  Aeronautical  Systems  Division,  Wright-Fat terson  Air  Force  Base,  Ohio. 

(C)  Rockwell  International,  North  American  Aircraft  Operations,  Los  Angeleo,  California  la  the  B-IB  airframe  manufac- 
tuier.  Rockwell  is  responsible  for  sclilevlng  aircraft  design  integrity.  The  B-IR  System  Irogram  Office  Ivss  overall 
i  lit  egf.it  Ifii  responsibility  for  the  development  of  the  B-IE  bomber.  Boeing  Military  Airplane  Company,  Wichita,  Kansas 
Is  the  Avionics  Subsystem  Interface  contractor  responsible  for  Integrating  the  B-lB  avionics  and  for  providing  that 
jvionlcs  equipment  wiilch  Is  not  government  furnished.  AIL  Division,  Eaton  Corporation,  Deer  Hark,  New  York  develops 
and  bill  Ids  elettronic  couiite rne.isu res  components  for  the  B-IB  defensive  cvtonics  systtm.  General  Electric  Comp.iny, 
AIrcratt  Engine  (iroup,  C'ncliifiatl,  Ohio  *s  'esponslble  fur  the  design  atu!  deve lopoeni:  of  the  B- iB  propulsion  system. 

(U)  Several  g(*veriimeiit  ageticles  provide  Specialized  assistance.  For  Instance,  the  facilities*  at  Holloman  Air  Force 
ii.l^.e,  Now  Mexico  are  be  used  t taeas  ire  radar  cross-sect  i  .  character  1st ics.  The  wind  tunsiels  at  the  Arnold  Ei'glneer- 
iiig  Do  VO  lopsueiit  Center,  Tennessee  are  used  for  cotapa  r  tt  I  ve  .  lyses.  The  Air  Force  Materials  Laboratory  and  Air  Force 
Avionics  l.iboraTory  at  Wr  ig.ht -Fat  t  e  rson  Air  Force  Base,  Ohi<>  ire  also  used  In  the  development  effort. 

UO  Tho  majirlty  of  tiu-  flight  lest  will  bo  done  at  the  Air  Force  Flight  Tei  t  Ccn,.er,  Edwards  Air  Force  Br-se,  California, 
‘>oi  Kovoral  oilior  Dop.artmeiil  ol  Defense  test  range!  are  also  use-l:  White  Sanda  lUsolle  Range,  New  Kexlco;  Eglln  Air 
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Force  Base,  Florida^  Point  Mugu  Naval  Air  Station,  California;  Utah  Test  and  Training  Range,  Utah;  China  Naval 

T^st  Center,  California;  Neills  Range  Complex,  Nevada;  and  others. 

IkOGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

U  (Uj  FY  1981  and  Prior  Accomplishments :  The  B-lfl  program  is  an  extension  of  the  original  B-IA  effort.  Approximately 

90%  of  the  B-IA  al  rf  rame  lest  iiig  was  completed  during  six  years  of  flight  test.  Since  the  1981  Defense  Authorization 
Act,  most  of  the  LRCA  funded  efforts  were  devoted  to  the  completion  of  the  Bomber  Penetration  Evaluation  flight  test  and 
to  the  support  of  the  LHCA  study,  evaluation,  and  decision  process. 


fU)  Initial  Full-Scale  Development  (IFSD)  ''ontra^ts  for  the  Four  primary  contractors  vare  prepared  in  FY  1931.  Because 
the  FlOl  jttglne  (or  its  derivative)  was  to  be  used  on  all  LRCA  candidates.  General  Electric  was  awarded  their  IFSD 
contract  in  FY  1981.  Rockwell,  AIL,  and  Boeing  IFSD  contracts  were  awarded  in  FY  1982.  The  Initial  activities  included 
tasklngs  such  as:  alrccaft  configuration  design  aeflnltion,  structural  design  and  evaluation;  interface  definition; 
cost/perf orraance/rlsk  trade  ofr  analyses  for  major  subsystems;  specification  prcparatlcn;  and  estimates  of  development/ 
production  costs,  schedules,  an  1  aircraft  performance. 

(U)  An  Knvi ronraentcl  Assessment  was  completed  by  the  Environmental  Protection  Committee  with  a  finding  of  no  slgr'lf:cant 
Impact . 


(U)  Tl'.e  LRGA  (B-IB)  was  approved  by  the  President  es  a  program  of  highest  nctlonai  prlo’-lcy,  Th**  program  has  been  placed 
0.1  I  he  Mast«,r  Urgency  List  ( DX  categ  ry)  with  Air  Force  precedence  rating  of  1-1  (FAD  I). 


(IJ)  in  accordance  with  tue  Office  ot  HanageinenL  and  Budget  Circular  A-iVl9,  a  Long  Range  Combat  Aircraft  Mi.^^slon  Element 
.Nfcii  Staleraent  was  suaraitteJ  for  validation  with  the  1983-3  987  Program  Objective  Memorandum,  This  d 'rumen  t  identifies 
del  Icloiu  Ics  which  a  new  manned  air  r.ift  could  remedy.  This  docuro**.-,t  evolved  f  f  oit  tune  Slrateg.lc  Air  Ccmn,and  Required 
OlK'iat  lonal  Gapanl  i  I  ly /State,  ent  a  ol  :»ccd:  Cruise  Hlsslle  Carrier  Aircritft  (4-79),  Ne?"  Term  Mi^nned  fio:aLei  (6-79),  and 
Nv‘W  Strategic  Ha  »ned  Bombet  {  j-6()  Revised;, 


7.  (!')  FY  1982  PKiXiRAM:  An  Interim  Program  Management  Directive  (PMl*'  Initiating  the  B-i!7  program  was  developed  and 

ill  ,i  rHiuted.  This  dlrccrlve  provides  the  general  guidance,  requl  reme?U  s ,  and  specific  programmatic  details  within  which 
the  System  iMograin  Director  v.lll  e.stabllsh  controls  to  adhere  to  tl:e  acquisition  commit  men  t .  Fixed  Price  Incentive 
Go  iiiocts  lor  FSD  -and  production  of  Lots  I  (one  aircraft)  a:*d  11  (seven  aircraft  i  will  be  awarded  to  Hockweii  Inter¬ 
national,  Bvielng  and  \1L.  The  KSI)  efforts  will  Initially  co-ralst  of  general  planning  me  design  work  necessary  for 
wM  .ipon  system  deve  lo,  nKUJt .  Major  activities  in  this  area  Include:  update  and  release  of  approyi.nate  ly  13,000  original 
engineering  drawings  aud/oi  wiring  lists  to  Incorporate  changes  made  In  the  K-IA  piograa  or  changes  required  for  new 
avioiiics  Installations,  movable  bulkhead,  and  external  hardpolnts;  design  and  release  approxin-^tely  new  detailed 

drawings  necessary  to  incorporate  8-lB  production  designs  for  licavler  welvhr,  reduced  radai  cross-sect irii ,  slapilrled 
overwlng  fairings,  weapons  launchers,  and  systems  Instal  lat ions  required  by  tl.ese  new  designs;  and  the  7evelopme;:r  of 
(he  sysic-a  specification,  prime  item  specifications,  envl  roaawintai  criteria  specif '  cat  Ions  and  support  eqaipiDcnt  spect'l- 
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cations.  In  addition,  FY  198?  **80  activities  will  include:  manufacturing  design/planning;  special  tooling  and  test 
c<!uipraent  decign  and  fabrication;  support  equipment  development;  technical  performance  analysis;  design  end 
fabrication  of  critical  Design  Development  Structural  Test  specimens;  modification  and  testing  of  wind  tunnel  models; 
ani  engineering  and  fabrication  work  on  prototype  (B-IA  Number  2)  to  prepare  it  for  flight  test  activities. 

(U)  Major  FY  1982  development  tasks  related  to  B-IB  engines  Include:  engine  design  release,  exhaust  nozzle  and  augmentor 
development  verification  testing,  inlet  distortion  compatibility  testing,  first  production  FiOl-GE-lO?  verification 
testing,  preliminary  technical  oraer  preparation,  and  initiation  of  detailed  maintenance  and  training  planning. 

(U)  Avionics  development  in  FY  1982  Includes:  design  and  fabrication  of  hardware  for  offensive,  weapons  and  defensive 
systems  groups;  design  and  v'odlng  of  software;  and  the  start  of  special  test  equipment  definition/design.  In  addition, 
the  irterface  control  documentation  for  automated  wire  lists  between  associate  contractors  equipment  will  be  developed 
and  flight  test  planning  will  begin. 

(IJ)  Integrated  logistics  support  activities  will  baglu  In  1982  as  well  as  woik  on  the  Facilities  Requirement  Plan  and 
the  Initiation  of  contractor  training. 

(D)  An  Engineo: Ing  Review,  comparable  to  a  Preliminary  Design  Review  in  a  standard  development  program,  will  be  conducted 
within  four  months  of  contract  award. 

(U)  One  B-IB  aircraft  will  be  procurred  in  FY  1982  along  with  long  lead  materials  for  Lots  II  and  II., 

3.  (U)  FY  1983  PLANNED  PROGRAM:  Weapon  system  FSD  will  continue.  Major  airframe  development  during  FY  1983  Includes; 

coot  Iniiat  ion  of  the  A1  Design  Development  Structural  Tests  (static  and  fatigue);  Initiation  of  fabricition  of  heavy 
weight  landing  gear  test  article;  continuation  of  wind  tunnel  testing  and  resign  analysis;  Ik^stallnticn  of  production 
sp<)ilers  for  the  weapon  bays;  reriggln»'  the  flight  control  mechanism  to  c.'iect  for  a  potential  hinge  moment  deficiency; 
remate  and  checkout  of  the  crew  capsule  on  B-lA  aircraft;  and  engineering,  and  fabrication  of  needed  modifications  on 
B-IA  Number  4  in  preparation  foi  modification  to  B-lB  configuration  for  flight  teSv’ng. 

(II)  Engine  design  cl'.anges  necessary  to  accommodate  the  more  severe  a-lB  mission  and  to  maintain  durability,  damage 
Icleraiice  ^nd  [>erf orraance  letenllon  will  be  made.  In  FY  1983,  stress  performance  tests,  endurance  qualifications/ 
demoiisl  rat  ion  ana  engliie  struct\jral  Integrity  programs  will  be  r^mpleted  on  the  flret  FlOl-GE-102  production  engines. 
Additionally,  the  engine  start  systv^rc  will  be  modified  to  Incl  :de  a  cross-over  system  giving  any  one  Auxiliary  Power 
Unit  oj  engitti*  tiie  to  start  all  four  engines.  This  provides  increased  alert  performance,  reliability  and 

vei sal f  i  1 1 y. 

uiicMislve  and  weapons  delivery  avionics  will  be  completely  updated  to  include  a  liew  (off-the-shelf)  multi-role 
radar/tei  r.il n  fcl  lowing  radar  (irodiricd  F-16),  B-52  Offensive  Avionics  System  units  c  d  other  Lomraon  Air  Force  avionics 
v-lth  upd.jicil  control.,  and  displays.  In  FY  1983,  the  design  of  hardware  and  software  (BIock  0)  as  well  as  the  redesign  of 
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foward-looking  radar  and  terrai..“rollowing  radar  systems,  will  be  completed  and  integration  of  these  systems  will  com¬ 
mence.  In  addition,  the  fabrication  and  ground  testing  oC  advanced  and  revised  defensive  avionics  capabilities  to 
include:  f 

'will  be  completed  and  installa¬ 


tion/  integration  will  begin. 


(U)  Continued  development ^  qualification  and  integration  activities  on  major  subsystems  include:  ground  tests  of 
weapons  release  racks  (ejectors  aud  launchers),  development  of  movable  bulknead,  development  of  cruise  missile  carriage 
capability  (Internal  and  external),  and  isolation  and  closed  loon  tests  on  the  radome  and  antennas. 


(U)  Integrated  Logistics  Support  activities  continue  as  do  contractor  training  and  technical  publications  preparations. 


(U)  The  FY  1983  flight  test  activities  for  the  instrumented  prototype  (B-IA  Number  2)  include  stability  and  control, 
vibratior/acoustlcs ,  and  dynamic  response.  Additional  developmental  work  or.  diversified  projects  such  as:  evaluation  of 
the  life  cycle  benefits  of  military  avionics  standards,  electrical  multiplexing,  and  advanced  central  integrated  test 
systems  will  be  pursued. 


(U)  Seven  B-IB  will  be  piocuied  in  FY  1983  along  with  long  lean  materials  for  Lots  and  TV. 


4.  FY  1984  PLANNED  PROGRAM:  Continued  emphasis  v'ill  be  on  FSD  and  production  efforts.  Major  activities  daring  this 
year~h7cTudel  corap letloir^t  the  Design  Development  Structural  Tests;  completion  of  wind  tunnel  testing;  the  continuation 
of  offensive  and  defensive  avionics  Installation,  integration,  and  qualification;  integration  end  checkout  of  Block  0 
software;  developraent/valldatlon  of  Block  1  software;  completion  of  weapons  delivery  system  ground  qualification  testing; 
continuation  of  developmental  testing  on  radome  and  antennas;  ana  continuation  of  Integrated  Logistics  Support  activity. 

(U)  The  flight  tests  of  B-IA  Number  2  continue  with  the  addition  of  propulsion,  weapons  carriage,  and  weapons  separation 
work.  With  cMigineering,  fabrication,  pyrotechnic  changeout,  and  avionics  modifications  completed  and  installed  in 
Fi  1984,  B-IA  Number  4  will  begin  its  flight  test  program.  Major  flight  test  objectives  include  evaluation/flight  check¬ 
out  of  production  offensive  and  defensive  avionics  group:*,  aircraft  development  and  adverse  weather  qualification, 

(U)  Ten  B-lBs  wlU  be  procured  in  FY  1984  along  with  long  lead  materials  for  Lots  IV  and  V. 

5.  vD)  Program  to  Completlcn:  B-3B  system  development  will  continue  with  major  emphasis  shifting  to  flight  testing 
iuid  tile  remaining  cruise  missile  intemratlon  activities.  Significant  events  during  this  period  Include  the  initiation 
of  flight  tesLiug  on  li-lB  aircraft  Number  I  in  April  1983,  nuclear  certification  testing,  and  the  contli.ued  devel'^pment/ 
validation  ol  Block  2  and  3  software.  The  B-IB  Initial  operational  capability  is  projected  for  October  1986  when  13 
B-JBs  .kie  to  I'.ave  been  delivered  to  the  Strategic  Air  Command.  Full  operational  capability  will  be  achieved  in  December 
19HH  with  the  ’OOth  aircraft  being  delivered  to  the  Air  Force, 
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6 .  ( U )  Mi lestones : 


DATE 


A.  (U)  DSARC  I 

B.  (U)  DSARC  II 

C.  (U)  DSARC  III 

D.  (U)  Production  Cancellation 

E.  (U)  1981  Defense  Authorization 

F.  (U)  Initial  Full-Scale  Development  Contract  Award  (General  Electric) 

G.  (U)  President  Reagan  Bomber  Modernization  Plan 

H.  (U)  Initial  Full-Scale  Development  Contract  Award  (Rockwell,  AIL,  Boeing) 

I.  (U)  FY  32  Approprlatlonc  Bill 

J.  (U)  Full-Scale  Development/Productloa  Lot  I  Contract  Award  (Rockwell) 

K.  (IJ)  Full-Scale  Development  Contract  Award  (General  Electric) 

L  (U)  Engineering  Review 

M.  (U)  Automated  Wire  List 

N.  (U)  Configuration  Review 

O.  (U)  B-IA  02  Flight  Test  Start 

P.  (U)  B-IA  0h  Flight  Test  Start 

Q.  (U)  B-IA  Number  2  Flight  Test  Complete 

R.  (U)  B-IB  01  Flight  Test  Start 

S.  (U)  B-IB  Numoer  1  Flight  Test  Complete 

T.  (U)  IOC 

U.  (U)  FOC 


1  Jul  67 

4  Jun  70 

1  Dec  76 
30  Jun  77 

8  Sep  80 

2  Feb  81 

2  Oct  8i 

5  Oct  81 
29  Dec  81 
20  Jan  82 

1  Feb  82 
Apr  82 

Pre-Lot  II  Funding 
Jan  83 
Apr  83 
Jul  84 
15  Nov  84 
Mar  85 
15  Sep  86 
Sep  86* 

Jun  6o 


*  Assumes  approval  of  FY  82  reprogramming  and  FY  83  budget  request. 
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(U)  TEST  AND  EVALUATION  DATA: 

1.  (U)  Development  Test  and  Evaluation:  The  Defense  Systems  Acquisition  Review  Council  process  was  completed  for 
the  B-IA  in  December  1976.  On  October  2,  1981  President  Reagan  announced  his  decision  to  build  100  B~lBs.  Both 
Houses  of  Congress  voted  their  approval  of  thr  B-IB  program. 

(U)  The  B-IB  program  will  be  managed  by  the  B-IB  System  Program  Office.  This  program  is  an  extension  of  the  original 
B-IA  effort.  Approximately  90  percent  of  the  B-IA  airframe  testing  was  completed  during  six  years  of  flight  test. 
Because  of  significant  improvements  in  its  avionics  components,  the  B-IB  offensive  and  defensive  avionics  sviltes  will 
require  approximately  435  hours  of  adiltlonal  flight  test  and  integration.  Examples  of  these  tests  arc  an  examination 
of  the  360  degree  coverage  of  the  ALQ-161  defensive  suite,  B-52  Offensive  Avionics  System  integration,  and  the 
integration  of  a  new  modern  terrain  following/attack  radar, 

(U)  The  3-lB  baseline  test  and  evaluation  program  consists  of  1000  hours  of  combined  Development  Test  and  Evaluation 
(Dr5iE)/Gperatlonal  Test  and  Evaluation  (OT&E)  flight  test  using  B-1  aircraft  Nurabera  2  a  .d  4  and  B-IC  Number  1, 

The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will  manage  and  conduct  the  OTiE  portion  of  the  combined  DT&E/0T6E 
program.  Personnel  from  the  Strategic  Air  Command  (SAC)  and  AFTEC  will  accomplish  OT&E  activities.  B-IA  Number  2,  a 
fully  instrumented  aircraft,  will  be  used  for  stability  and  control,  vibration/acoustics,  dynamic  respotjse,  propul- 
sioti  and  weapon  separation  tests.  B-lA  Number  4  will  be  modified  with  the  new  offensive  and  defensive  system  groups. 
This  aircraft  will  also  be  used  for  the  heavy  weight  buildup  and  adverse  weather  testing.  The  first  B-lB  will  be 
insl  romented  for  i^lutter,  alrl''ads,  st^iblllty  and  control,  vibratlons/acoustlcs ,  performance,  avionics,  weapons 
separation,  and  propulsion  testing.  After  completion  of  its  portion  of  the  flight  test,  this  aircraft  will  be 
delivered  to  the  Stra^^eglc  /^1r  Cormnand, 

(11)  The  irajority  of  the  flight  tests  will  be  done  at  the  Air  Force  Flight  Test  Center,  Edwards  Air  Force  Base,  Cali¬ 
fornia,  but  several  other  Department  of  Defense  test  ranges  will  also  be  used:  White  Sands  Missile  Range,  New  Mexico; 
Eglio  Air  Force  Base,  Florida;  Point  Mugu  Naval  Air  Station,  California;  Utah  Test  and  Training  Range,  Utah;  China 
Lake  Naval  Test  Center,  California;  Nellis  Range  Complex,  Nevada;  and  others, 

<U)  A  Test  and  Evaluation  Master  Flan  (TEMP)  with  its  accompanying  schedule,  milestones,  cost  estimates,  and 
thresholds  Is  being  developed  and  will  be  available  in  April  1982.  On  17  August  1981  an  environmental  assessment 
was  signed  out  with  a  finding  of  no  significant  impact* 

2.  (U)  Operational  Test  and  Evaiuatlon;  Operational  Test  and  Evaluation  (OT&E)  will  be  accomplished  in  a  1000  hour 
combined  DT&e/oT&E  program  and  a  Follow-on  Test  and  Evaluation  (FoT&E)  managed  by  SAC.  FOT&E  will  be  conducted  at  the 
first  operational  SAC  base. 

(U)  j)irection  for  the  corabined  DT&K/OT&E  of  the  B-IB  aircraft  will  be  inciu-^ed  in  the  forthcoming  PMD  and  TEMP.  The 
l‘iin  and  TEMP  will  specify  the  OT&E  tc  be  conducted  and  the  responsibilities  of  the  Strategic  Air  Command,  Air  Force 
Logistics  rn.nniind,  Air  Force  Systems  Command,  Air  Training  Cormand ,  and  the  Air  Farce  Test  and  Evaluation  Center  for 
the  c..  .uuct  and  support  of  this  testing. 
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PriDyrarn  F.lanekit:  #64233F _  Title:  Tankei,  Trc.isport,  Berber,  Training  System  (TTETTS) 

DOl)  Mission  Area:  140>  Strategic  Support  Budget  Activity:  3,  Strategic  Programs 

(n)  RB'SCXJRCES  (PROJECT  LIETTING)  ($  in  ttousands): 


Project 

Nuiiber 

Title 

BY  1981 
Actual 

BY  1902 
EstiiTiate 

BY  1983 
Esturiate 

BY  1984 
Estimate 

Additional 
to  Conpletion 

Total 
Estunatef’. 
Costs _ 

'TOTAl  FOR  PWXIRAM  EU:JIB17r 

-0- 

560 

1,557 

T8D 

TBD 

{(I)  BIUEF  IVESCKIPTIOF  OF  ElJ-JlhUr  MISSION  NEI-:D; 

The  'l\uik.er-a’rdnsiiort-BaiJ)er  (TTB)  aircraft  was  validate!  b/  hTC  GOR  01-78  and  is  required  to  ervdde  Air  Training 
(\iii.;.ind  ti)  implaiient  S|x^clall^e^J  Undergiaduate  Pilot  Training  (SUP^’).  The  '1TB  will  be  an  off- Lhe-sheif ,  twin-entjine 
cl  .'L'cift  which  will  1x1  use!  t  i  conduct  tlie  basic  ^diasc  of  pilot  training  for  students  selected  for  operational 
assi'jcne.nt  to  tanker,  transrxirt,  or  barber  aircraft. 

(D)  PAdlS  [‘XM  \9i]3  RJTT&B:  PUdUElir: 

The  'l*ri5  pivxjrajii  dll  ooiiiiicnce  with  the  release  of  a  Recfjest  for  Proposals  (RBh)  for  Idill  Scale  bevel opnei’t  (FSD) 


in  the  fust  (juartc.  of  BY  1983.  Contract  award  is  pliinneil  for  U'.e 

fourth  quarter 

BY  1983. 

vdTH  BY  1282  UISCHIPTIVI-:  Applicable. 

Total 

BY  1902 

BY  1983 

BY  1984 

Additional 

Estnnatcyl 

;;i)  cniUvR  AI’l4XMdA;rH\d  jdJNlS:  BY  1981  B::^l]rate 

Estimate 

EstiiTiate 

to  Conpletion 

Costs _ 

' ’n  H’ut  c-i.unt  (Aircn.ift)  (PBl  8-17-!  1  p)  .<)- 

-0- 

4,600 

TBD 

TB!) 

('Jii.int  ity) 

1 

'niD 

— 

rrooraui  Element:  #  64233F _  Title;  Tanker,  Transport,  Bomber  (TTB) 

DOTJ  Mission  Area;  140,  Strategic  Support  Budget  Activity;  3,  Strategic  Programs 

(13)  D£TAIl£D  BACKGI0.1ND  AND  DESCRIPTIC^;  Tlie  Tanker -Transport-Barber  (TTB)  aircraft  was  validated  by  ATC  GOR  01-78  and 
is  required  to  enable  Air  Training  Cormand  to  inplement  Specialized  Undergraduate  Pilot  Training  (SUPT).  The  tiaj-ning 
providevl  with  a  TTB  aircraft  should  inp'OVG  the  q-uality  of  pilot  graduates^  reduce  the  time  and  cost  for  operational 
aircraft  c'iieckout,  and  will  delay  tlie  T-3B  fleet  insufficiency  fran  tlie  late  1980 ‘s  to  beyond  the  year  2000.  An  IOC  (48 
aircraft)  in  1986  is  required  by  Air  Training  Cotnriand.  TTie  TTB  will  \>i  an  off-the-i^elf ,  twin-engine  aircraft  which 
will  t>c  used  to  conduct  the  basic  phase  of  pilot  training  for  students  selected  for  operational  assignment  to  tanker, 
transport,  or  horrber  aircraft.  It  will  have  a  high  level  cruise  capability  of  0.7M,  a  low  level  speed  of  at  least  300KTS, 
seating  for  two  students  and  one  instructor,  and  a  3  hour  iiassion  profile  with  divert  capability. 

(3J)  RITjvrED  ACr I VIT I ES ;  Tl>e  Tanker,  Transport,  Baii>er  Training  System,  or  TTBIS,  is  an  aircraft  and  associate<3  aircrew 
training  devices  required  for  the  Air  Force  to  inplejrent  a  tailored  pilot  training  systAjm  called  Specialized  Under¬ 
graduate  Pilot  Training  (SUPT).  The  SUPT  concept,  approved  by  the  Secretary  of  the  Air  Force  in  Jun  80,  requires 
Uie  acquisition  of  t^c  TTBTS  before  it  can  be  implemented. 

(IJ)  BY ;  Tlie  Tanker,  Transport,  Baiber,  Training  System  (TTBrs)  aircraft  test  program  will  be  manage<3 

by  Air  Force  Systons  Canmarr\/Aeronautical  Systems  Division,  Wright --Pat  ter  son  Air  Force  Ba^e,  Ohio.  The  Air  Force  Test 
,ind  lOvaluation  Canter  (AiTEC)  will  manage  tiie  Operational  Test  and  Evaluation  (OT&E)  of  tne  TTB  Trainer  Aircraft  that  is 
to  l)e  developed  ami  acquired  to  implement  tlie  Air  Training  Caniiand's  (ATC)  Si^ecialized  Undergraduate  Pilot  Training  (SUIT) 
Procjraia.  A  Reejuest  for  Information  (RFI)  was  released  to  industry  on  30  Sep  81  to  tiie  following  oontractors: 

Gates-I^cir jet  Corporation,  Piper  Aircraft  Caapany,  Beech  Aircfaft  CoriX)ration,  Cessna  Aircraft  Company,  Falcon  Jet 
Cor’xii'ation,  Canadair  Inc.,  Gulf  stream  American  Corporation,  British  Aeros^-Vice,  Rockwell  International,  Israel  Aircraft 
IrvTustries,  Mitsul^ishi  Aircraft  International  Inc.,  and  E-Systcaiis.  Piper  Aircraft  a^id  British  Aerospace  v/ere  the  only 
aircraft  irtiiiufactureL's  solicited  that  did  not  respond  bo  the  RFI  prior  to  15  Decwiiier  1981. 

(U)  ACX'itllT  ISUMiWrS  AND  tUTbRE  PROGRAMS: 


1.  (U)  1981  arid  Prior  Acca  up  1 1  shnen  t  s :  A  Systens  Prtxjrom  Office  v;as  establishtHi  ir  the  Fall  1981  to  begin 

propiri’Kj  iin  j^lV-  for  i'SD.  A  Rexiuest  for  Infonieition  (KIT)  was  release!  to  irklistry  on  30  Sep  81.  'ITB  MENS  approve(3 
Nev  81 

2.  (U)  Pl/\Ntii;i)  lY  82  Hesixmses  to  tlie  RIT  wore  receivcxl  fraa  tea  a'jfqanie'j  in  tlie  first  quarter  of 

hY  'Pill  sc  rosiinises  will  1x3  evaluated  ariii  a  program  plan  develofxni  to  sujipjrt  a  'ITD  new  start  with  RiJT&E 

fintls  K'gnimng  in  i-Y  1983, 

3.  (8 3  I  lAUrF.l)  iV  83  I’jXCi'AM:  Ai  RIl'  fur  lYil)  will  1x3  releasoi  tlurirKj  Uie  first  quarter  of  VY  1^>333  with  a  aantract 

award  planiiol  (iiriiij  th.e  fo'irth  cjuoiter  IV  83. 

4.  (!  )  lY  84  IT^CR/*.M:  Test  activity  on  the  selected  airframe  arv.i  en<nnes  will  comnence. 

5.  (U)  TO  QbfiT J:rh)rb  Prxxluction  deliveries  will  l>eqin  in  lY'  85  to  support  an  FY  86  IOC.  Deliveries  of 

{VixiiL't  loii  aircraft  will'  ojntinue  thromjh  88. 


i 


Budget  Activity; 

Prcgrrm  Element: 

Teo t  Jiv_a luatlon  Data 

1.  (ij)  Development  Test  and  Evaluation;  The  Tanker,  Transport,  Bomber,  Training  System  (TTBT3)  aircraft  to  :t  program 
will  be  managed  by  Air  Force  Systems  Command/ Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base,  Ohio. 

A  comprehensive  integrated  test  and  evaluation  program  will  be  planned  and  accomplished  on  the  TTBTS  to  support 
development  efforts,  establish  capabllltjes  with  respect  to  design  requirements,  and  determine,  operational  effectiveness 
and  suitability.  These  test  results  will  provide  data  which,  when  combined  with  other  program  inputs,  will  form  the 
basis  for  a  Milestone  III  production  derision. 

(U)  A  combined  Development  Test  and  Evaluatlon/lni tlal  Operational  Test  and  Evaluation  (DT&E/lOT&E)  program  is 
planned  in  which  both  contractor  and  Government  test  requirements  will  be  Incorporated  In  an  Integrated  test  plan.  A 
combined  test  force  w.H  1  be  used  for  DT&F./IOT&E  flight  testing.  Aircrews  will  be  mixed  Air  Force  and  contra.c  tor ,  with 
an  Air  Force  Pilot  Iri  lue  or  both  of  the  pilot  seats  for  all  test  flights.  Maintenance  crews  will  consist  of  both  Air 
Force  and  contractor  personnel . 

(U)  The  TTBTS  shall  consist  of  off-the-shelf  equipment,  Bubstanrial  doveiopmeat  testing  has  been  conducted  by 
some  of  the  potential  contractors.  Contractor  responses  to  a  request  for  Infornatior;  Issued  In  September  1981 
should  provide  specific  testing  accomplished.  This  information  will  bo  update*  prior  ’o  Milestone  II. 

(U)  Ground  testing  will  be  conducted  to  verify  design  and  minimize  risks.  Flight  ttsclng  will  be  conducted  to 
verify  design,  a:id  assess  system  effectiveness  and  suitability. 

(9)  System  components,  specimens,  and  aircraft  will  parficlpate  In  DTiE.  Two  Instrumented  aircraft  are  planned 
to  participate  in  Lhe  combined  flight  test  program. 

(U)  The  primary  objective  of  DT&E  l>i  to  evaluate  and  verify  that  tlie  design  of  the  TTBTS  Is  In  compliance  with  the 
requirements  as  stated  in  the  contractual  specif ications . 

2.  Operational  Test  and  Evaloat^lon  ^OT^) :  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will  manage  the  OTiE 
of  the  Tanker,  Transport,  Bomber  (TTB)  Trainer  Alrciaft  that  is  to  be  developed  and  acquired  to  Implerient  the  Air 
Training  Command's  fATC)  Spcclsllxed  iindergraduate  Pilot  Tiainlng  (SUPT)  Program.  The  TTB  aircraft  is  exj^cted  to 

be  A  modified,  of f-tiia-shel f  multloagire  aircraft  that  will  be  used  to  produce  pilots  wltlv  basic  flying  skills  for  per¬ 
forming  tanker,  transpor*.,  and  bomber  operations!  missiovisi. 

(U)  lOT&E  is  planned  to  assess  tho  following  operational  areas: 

(U)  Operati<»nal  performance  of  the  TTB  aircraft. 


Tac tjx al  Progr ams  //A 

6425 JF  Tanker,  Transport,  Bomber  (T'n^)_  Trainer  Aircraft 
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Budget  Activity:  Tactical  Programs  H 

Program  Element:  64233F  Tanker  Transport  Bomber  (TTB)  Trainer  Aircraft 

(U)  Capability  of  the  TTB  aircraft,  with  ancillary  support,  to  effectively  satisfy  the  tanker,  transport, 
bomber  training  requirements  of  the  Specialized  Undergraduate  Pilot  Training  (SUPT)  program. 

(U)  Availability  of  thc^  TTB  aircraft  (including  reliability)  to  satisfy  tlie  Air  Training  Command's  (ATC)  SUPT 
training  requirements. 

(U)  Operational  maintainability  and  logistics  supportabl 1 Ity  of  the  TTB  aircraft. 

(U)  Initial  testing  is  planned  to  be  accompl i slied  under  a  combined  development  test  and  evaluat  ion/ ini t  la  I 
operational  test  and  evaluation  concept  at  Edwards  Air  Force  Base,  California.  In  addition.  Operational  Test  and 
Evaluation  is  planned  to  be  conducted  in  a  realLs::ic  operational  environment  (i.e.,  deployment  to  an  operational  ATC 
base  (to  be  determined)  where  t>pical  TTB  training  missions  will  be  flown  and  Air  Force  "hands-on"  maintenance  will  be 
accomplished  to  the  maximum  extent  feasible).  The  Initial  Operational  Test  and  Evaluation  test  team  will  consist  of 
personnel  from  Air  Force  Test  and  Evaluation  Center  (AFTEC),  ATC,  Air  Force  Logistics  Command  (AFLC)  and  the  Air  Force 
Human  Resource  Laboratory.  Test  aircraft  are  expected  to  be  preproduct  ion  versions  of  the  TIP. 

3.  (b)  System  Characteristics;  The  significant  performance  parameters  that  will  allow  the  Tanker,  Transport, 

Bomber  Training  System  to  support  training  in  the  Specialized  Undergraduate  Pilot  Training  role  are  shown  below. 

CHARACTERISTIC  OB'JEJ^IVE  ST  RATED 

Aircraft  Genet al  Multi-engine  To  be  uetermlned 

Welght/Volutae  capability  for  To  be  determined 

for  ?-man  crew  (2  student  pilots, 

1  instructor  pilot),  individuals 
gear,  all  necessary  subsystems  to 
meet  mission  requirement's 

Bird  re'slstant  windscreen  at  maximum  To  be  determined 

low  level  speed 

Endurance  3  hour  training  mission  (2  hcurs  low  To  be  determined 

level)  plus  divert  300  Nautical  Miles 
land  with  fuel  reserve 

Fatigue  Life  18,000  hours  Tc'  be  determined 
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Budget  Activity:  Tactical  Programs  ifL 

Program  Element:  64233F  Tanker  Transport  Bomber  (1TB)  Trainer  Aircraft 

QIARACTERISTIOS  OBJECTIVE  PEMOMSTRATED 

Flight  Characteristics  Yoke  configuration  and  throttles  To  be  determined 

similiar  to  large  aircraft 

Stressed  for  low  altitude/high  speed 

flight 

Cruise  Speed'^ 


State  of  the  art,  fuel  efficient,  8000  To  be  determined 
feet  critical  field  length 
Take  off  from  4000  feet  Preasurr  Alti¬ 
tude  (PA) 

Cruise  Speed* 

Speed  at  500  feet  above  ground  level 

(ACL)* 

The  aircraft  is  expected  to  have  Tu  be  d**lernii !U'd 

Installed,  as  a  minimum,  the  following 
avionics: 

Tat  leal  Air  Navigation  (TACAN)  with 
air-to-air  capability 
Variable  Omni  Range  (VOR) 

Instrument  Landing  Svstem  (lLS)/markor 
beacon 

Interphone  panels  at  crew  stations 
Very  High  Frequency  (VHF)  radio 
Inertial  Navigation  System  (INS)  (desired) 

Identification  Friend  or  Foe  (IFF) 

Weather  r&dar  with  beacon  capability 
Ultra  High  Frequency  (UHF)  radio  with 
Automatic  Direction  Finding  (ADF)  capability 
Radar  altimeter 
Radar  beacon 

(U)  Tlie  aircraft  is  to  be  used  as  a  trainer  for  pilots  selected  to  fly  tanker,  tran..port,  and  bomber  aircraft 
The  aircraft  vlll  le  operated  at  approximately  **  knots  at  500  feet  ACL  with  pop-up  for  air  drop  training.  The  air 
craft  Is  expected  to  be  operated  at  5000  feet  or  below  for  62?  of  the  mission  flight  time  (excludes  divert  time). 


Pcwi^rplaiit : 


Avionics 
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Bud  ’  Actlviiiy:  Tactlcnl  Program  H 

Prugi;ara  Element:  6423'iF  Tanker  Transport  Bomber  (TTB)  Trainer  Aircraft 

tho  time  at  low  altitude,  approximately  20%  of  the  time  will  be  n  250  knots  or  faster.  The  aircraft  is  expected  to 
average  three  landings  per  flight  hour.  The  aircraft  will  be  subjected  tr.  frequent  bird  strikes  at  speeds  of  up  to  ** 
knots,  to  gust  loading  at  low  altitude  high  speed  and  to  "g"  loading  for  both  terrain  avoidance  and  pop-up  maneuver. 

(U)  *The  All  Force  has  not  established  the  cruise  speed  requirement.  Use  long  range  cruise  and  high  speed  cruise 
if  .7  Mach  or  greater,  and  use  speed  attained  with  maximum  continuous  power  if  below  .7  Mach. 

(U)  **The  Air  Force  has  not  established  the  speed  requirement.  Assume  the  requirement  is  either  3^0  knots 
or  maximum  speed  attainable  at  maximum  continuous  power  if  aircraft  will  not  achieve  300  knots. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  ^643 12F 

DOD  Mission  Area:  Land-Based  Strike,  #111 


Title:  M^X 

BijcV^et  Activity:  Strategic  Prograias,  #3 


(U)  RESOURCES  (PRCXJECT  LISTING):  ($  in  thousands) 

Project  FY  1981  FY  1982 

Number  Title  Actual  Estimate 


FY  1983 
Estimate 


'Pot  a  I 

FY  1984  Addlxional  Estimated 

Estimate  to  Completion _ 


TOTAL  FOR  PROGRAM 
ELEMEOT 


1,491,626  1,963,157  2,759,332 


2,651,47o 


TBD 


TOD 


(U)  BRIEF  DESCRIPTION  OF  ELEMEOT  AND  MISSION  NEED:  The  requirement  for  M-X  is  a  function  of  the  need  to 
respond  to  current  and  pro jecte3~Soviet  advanced  ICBM  developnients.  TOis  will  require  a  high  degree  of 
survivability.  Further,  the  current  ICBM  systems  are  somewhat  deficient  in  the  measures  of  fl^^xibility 
which  will  be  required  in  the  1980s  to  maintain  a  high  level  of  deterrence  across  the  entire  spectrum  of 
potential  response.  The  pace  and  soo^)e  of  Soviet  ICBM  developments  will  result  in  a  destabilizing 
imbalance  between  U.S.  and  Soviet  strategic  capability  in  the  mid-1980s.  M-X  deployment  is  needed  to 
alleviate  this  predicted  asymmetry.  The  objective  of  this  program  is  to  develc'p  an  advanced.  Multiple 
Independently  Targetable  Reentry  Vehicle  Intercontinental  Ballistic  Missile  (ICBM),  M-X.  The  basing 
subsystems  include  silos  located  at  Minuteman  sites,  launch  control  and  electronic  power  equipment,  and 
mechanical  hardware  to  support  transportation  and  handling  of  the  booster  stages  and  the  reentry  system. 
Research  and  development  will  focus  mainly  on  the  Deep  Basing  concept,  the  Continuous  Patrol  Aircraft 
concept  and  Defended  Deceptive  B2ising  (xxicepts  to  determirie  the  .nost  effective  basing  approach  to  increase 
survivability  and  regain  offensive  leverage  for  the  U.S.  land  based  ICBMs. 


BASIS  FOR  FY  1983  RDT&E  REQUE^:  Fabrication  and  testir^]  will  be  cor.ti::'.¥^d  or.  aJ  1  tlie  major  missile 
and  basing  subsystems.  This  will  include  the  three  booster  motors  (Stages  I,  II,  and  iin,  the  por.t-boost 
vehicle,  guidance  and  control,  reentry  system,  missile  transportation  and  htindlinq  equipment,  and  flight 
safety  system.  The  basing  vehicle  subsystem  will  continue  testing.  Flight  and  targeting  software  design 
will  be  continued.  Extensive  flight  and  ground  test  planning  cind  special  test-uruque  hardware  design  will 
be  fabricated.  The  m-ssile  and  launch  canister  will  ccnplete  integration  testing  cuk3  initial  flight  hardware 
will  be  tested.  Ttie  research  and  deveK){3ment  concept  validaticn  effort  wxll  continue  for  the  lonq-tenii 
basing  options  of  Deep  Erasing,  Continuous  Patrol  Aircraft  and  De'^endcKl  Deceptive  Basing. 
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Proqram  Element:  #b4:il2F 

Title:  M-X 

LOD 

Mission  Area:  Land-Based  Strike,  #111 

Budget  Activity,  :  Strategic  Programs,  #3 

(U) 

COMPARISON  WITH  FY  1982 

DESCRIPTIVE  SUMMARY:  ($ 

in  thousands) 

Total 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

FY  1981  Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E 

1,491,600  2,408,700 

2,278,800 

3,601,170 

10,599,800 

Aircraft  Procurement 

Not  Applicable 

Missile  Procurement 

Not  Applicable 

(U) 

OI-HER  APPROPRIATION  PiNDS:  ($  in  thousands) 

Program  Element  11215F 

(M-X  Souadroris) 

Military  Construction 

17,100  11,000 

207,000 

355,100 

TBD 

'iBD 

Aircraft  Procurement 

TRD 

THD 

Missile  Procurement 

1,497,100 

3,199,428 

TBD 

’IBD 
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Prociram  Element:  t643l4^F  Title:  M-X 

DOD  Mission  Area:  Land-Based  Strike,  #111  BixlgeL  Activity:  Strategic  Programs,  #3 

(U>  DETAIIJ:D  background  and  DESCRIPTICIN:  The  M-X  missile  system  entered  luI).  scale  development  in  Sept^'ml">?r 
1979.  In  October  1981,  the  President  redirected  tlie  program  by  cancelling  the  Multiple  Protective  Shelter 
basing  mode  and  directing  development  of  the  silo  basing  concept  ^or  initial  M-X  deployfnent.  In  addition, 
research  and  development  on  survivable  basins,  candidates  was  directed].  The  objective  of  this  prcK-sram  is 
to  develop  an  advanced,  Multiple  Indepeaidently  ‘Cargetable  Reentry  Vehicle  Interccjntincntal  BalUstic  Missile 
(ICBM),  M-'X,  for  initial  deployment  in  existing  MinutejR=»n  silos  at  the  earliest  possible  time,  with  a  follcw- 
on  dephoyment  in  a  survivable  basing  nv^jde  for  the  long  term.  The  major;  areas  of  effort  are  developnv'nt  oi 
missile  and  basing  subsystems,  system  integration  and  extensive  system/subsystem  testing  to  support  the 
production/deplcyment  decision.  The  missile  subsystems  are  and  will  continue  to  be  o?)ercit iona}  defiigns  of 
the  preprototype  hardware  developed  in  the  Advanced  ICBM  Tedinoh'x.'/  Projram.  (Program  Element  fe330"P}.  Tne 
missile  subsystems  will  include  an  advanced  guidance  set  derive-^  from  the  At'vanceci  Inertial  Reference  othe’'e 
prototype.  The  throe  booster  stages  will  contain  an  advanced  solid  prcpr-licint  and  lightweight  :nf:tor  cases 
and  advanced  rnjzzles  which  will  produce  abcxit  tw  ee  the  propulsion  efficiency  of  current  ICBM  systems. 

The  M-X  Post  Boost  Vehicle,  although  significantly  larger  than  that  of  Minubemai,  will  use  a  siTnlar, 
well  proven  configuratior<.  The  r4-X  reentry'  \ehicie  will  bo  the  Advance*!  Ballistic  Reentn^  Vehicle  {/‘lERV). 

(U)  REIi/-TED  AiCTIVITIF.S:  This  program  is  directly  related  to  the  results  of  efforts  in  th#^  Advanced 
ICBM  Technology  Program  (PF  63305F/,  M-X  Smadrons  (PE  il215F),  and  Advanced  btrate^uc  Missile  Systojns 
(PE  63 31  IF).  Tiiis  program  and  the  related  programs  are  all  managed  within  the  Ballistic  Missil.*  Office, 
and  thus  cio^v?  coordination  is  assured.  PE  U215F  contains  the  funding  for  borh  M-x  military  cceistr uction 
and  missile  pnoeurefnent. 

(U)  PERIXIRMKD  BY:  The  prcgram  is  managcxl  by  the  Ballistic  Missile  Officer  Norton  Air  Force  Base, 

CA.  Testring  facilities  at  Arnold  FrKjineering  Devel.::^jnent  Center,  Tullab-oma,  T!m,  will  be  used  ror  motor 
testing.  Contractors  include;  Thiokol,  Bt ightim  City,  ITl';  Aerojet  General,  Sacramento.  CA?  Hoicules, 

Macna,  r<T;  Rixrketdyne,  Carxxia  Park,  CA;  Autonetics,  Anaf»eim,  CA:  Northrop,  H.awthornf»,  CA,  a-d  Noi-w(»!,  MA; 
Honeywell,  St  Petersburg,  FL;  Charles  Stark  Draper  Lab,  Cambridge,  MA;  Lofjioon,  loixanc'e,  CA;  Westincjbxiry?, 
Sunnyvale,  CA;  AVCO,  Ljwell,  MA;  Martin  ?*urietta,  Denver,  CO;  TFW,  B^«iliGtic  Missile  Division,  Norton  AFB, 

CA;  Boeing,  Seattle,  WA;  GTE  Sylvania,  Needham,  MA;  and  General  EU'  'trie,  Phiiadi:;phiu,  PA. 


Program  Element;  #5431 2F  Title:  M-X 

DOD  Mission  Area:  Lan; i-Based  Str i ke ^  #  1  "f  1  Budget  Activity:  Strategic  Programs ^  #3 

PROGR^IM  ACCa4PLISHMENTS  AND  F'Ull'PE  Fr^iGRAMS: 


1.  (U)  FY  3  981  and  Prior  Acoomplishments:  Full-scale  development  oi:  the  M-X  missile  was  initiated  in 

September  1979.  Funds  requested  in  the  FY  1979  Supplementai  were  used  to  accelerate  purchase  of  tcoling 
and  missile  subsystems  ter  the  M-X  flight  test  program.  In  addition,  system  definition  of  tlie  former 
multiple  protective  shelter  basing  irode  «as  accelerated,  to  include  acceleration  of  tlie  construction  of 
an  epnineering  te^t  bed. 

(U)  Fabrication  arjii  ground  te*.  ting  v/as  initiated  on  all  the  maior  missile  and  selected  basing  systems 
previously  developer,  under  Program  Element  63305F  {Advanced  ICBM  Technology).  This  included  the  throe 
booster  motors  (Stages  I,  II,  and  III),  the  post-boost  vehicle,  and  guicance  and  control  mir.^iie  sul)- 
systems.  The  bosing-uniqre  vehicle  subsystems  began  initial  testing  to  validate  the  multiple  protective 
sheUer  basing  c'oncept  in  such  a  manner  that  there  was  no  commitment  to  one  basing  'TKxie  as  directeu  by 
Congress.  The  hardware  for  the  security  and  conmand  aid  control  began  initial  fabricacion.  Fligl.t  and 
targeting  software  design  was  continued.  Extensive  flight  and  ground  test  planning  arid  special  test- 
uniqi’e  hardware  design  was  also  continuoa.  Major  subscale  cind  full  scale  high  explosive  test  design  and 
fabrication  for  the  basirq  facilities  was  initiated.  Testing  at  the  Engineering  Test  Bed  was  continued 
to  evaluate  various  elements  f,pcwer,  security,  preservation  of  location  uncertainty,  transportati^>n/ 
handling,  corinarrd  ard  control)  associated  with  basing  concepts.  Finally,  the  missile  and  mjltiple 
protective  shelter  basing  design  was  re’dewed  as  an  integrated  system  to  establish  the  functional 
configuration  baseline,  review  allocated  requirements,  approve  o^ierational  and  maintenaric'e  concepts, 
and  ultimately  approve  the  overall  system  design  req'j i remen ts. 

(U)  Most  of  the  FY  1981  RDT&E  request  continu«xi  to  be  for  missile  development  to  include;  propulsion 
stages;  reentry  syster;,*  guidance  and  control  hardware  and  software;  missile  handling  and  transportation 
equipfiiect;  instrunv'ntat ion  and  flight  safety  system;  training  ^xiuipment;  data  collection  and  evaluation; 
and  general  engineering  su;j>port.  Ttie  basing  development  inclixied  design,  fabrication  Tid  test  of:  trans¬ 
porter-launcher  vehicle-s;  comnand,  control  and  connuni  cat  ions  systems;  ground  power;  physical  security 
harc/ware  and  software;  countermeasure  techniques  and  equirment;  environmental  systems,  targeting  software, 
shelter  closure  cevelopmenc;  facilities  development;  and  environivental  assessment.  In  addition,  nuclear 
hardness  and  survivability  testing  was  conducted,  as  well  as  basing  tests  and  flight  test  pre[>aration. 

Full  scale  devel^ipment  efforts  continued  on  missile  and  basing  subsystems,  to  include  centinu^  and 
refined  design,  fabrication  and  testing  of  the  M-X  missile. 
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2.  (U)  FY  1982  Program:  Weapon  system  lull  scale  development  will  continue  and  a  system  design  review 
will  be  held.  The  training  equipment  and  course  wark  will  be  developed  for  use  by  Strategic  Air  Command 
and  Air  Training  Camand  personnel  to  train  the  operational  and  maintenaiice  users.  Design  and  fabrication 
of  the  missile  and  its  launch  canister  will  proceed  through  integration  testing.  First  flight  hardware 
will  be  delivered  and  there  will  be  flight  proof  testing  of  the  instrumentation  flight  safety  system.  The 
Vandenberg  AFB  flight  test  pads  will  go  through  assorbly  and  check  out.  The  launcher  will  undergo  preliminary 
design.  Complete  system  integration  testing  will  oegin  at  Vandenberg  AFB.  Thrust  vec .  r  control  and 

stage  destruct  testing  will  be  accomplisned  at  Arnold  Engineering  Development  Center.  The  cost  difference 
in  1982  was  caused  by  the  basing  mode  reiinements  directed  by  SecDef  in  the  Fall  of  1981.  Concept  validation 
efforts  will  be  initiated  on  Deep  Basing,  Continuous  Patrol  Aircraft  and  Defended  Deceptive  Basing  concepts. 

3.  (U)  FY  1983  Planned  Program:  Weapon  system  full  scale  development  will  continue.  There  will  be  a 
critical  design  review  on  each  of  the  missile's  four  stages  leading  to  a  first  flight  in  early  1983. 

Flight  iiardware  for  the  guidance  and  control  systen  will  be  delivered,.  The  inertial  measurement  unit  will 
complete  its  critical  design  fhase  and  the  entire  reentry  system  will  go  through  integration  and  testing. 

There  are  five  test  flignts  scheiuled  from  Vandenberg  AFB  and  Defense  System  Acquisition  Review  Council 
III  is  scheduled  for  mid-CY  1983.  The  Vandenberg  AFB  support  equipment  delivery  will  be  completed. 

Research  and  development  will  continue  on  the  long-term  basing  concepts  leading  to  a  decision  by  July 
1983,  The  differences  between  last  years  es*- invited  FY  83  costs  and  this  years  were  caused  by  the  basing 
mode  refinements  directed  by  SecD^f  in  the  Fall  of  1981. 

4.  (U)  FY  1934  Planned  Proqram:  Weapon  system  full  scale  developnent  will  continue  for  silo  deployment 
of  M-X.  There  will  be  4  test  launches  from  Vandenberg  AFB.  Production  v/ill  continue  on  the  missile  and 
support  hardware.  The  selected  long-term  basing  concept  will  continue  in  the  validation  phase  or  begin 
full  scale  development 

5.  (U)  Program  to  Corpletion:  M-X  system  development  will  continue  with  the  emphasis  shifting  to  flight 
testing  and  baselining  tlie  final  M-X  system  design.  Hie  silo  basing  system  Initial  Operational  Capability 
is  late  1986  and  th^e  Research,  Development,  Test  and  Evaluation  projection  shows  that  Fi  1987  will  be  the 
last  year  requiring  Research  and  Development  funds  unless  otherwise  required  by  tlie  long-term  Lasing  mode 
selected. 


Program  Element;  ^64312F 

DOD  Mission  Area:  Land-Based  Strike r  #111 


Title;  M-X 

Budget  Activity:  Strategic  Programs ^  O 


6.  (U)  Milestones: 

a.  Defense  System  Acquisition  Review  Council  I 

b.  Validation  Phase  Initiated 

c.  Defense  System  Acquisition  Review  Council  Ila 

d.  Defense  System  Acquisition  Review  Council  Ilb 

e.  Defense  System  Acquisition  Review  Council  lie 

f.  Defense  System  Acquisition  Review  Council  I Id 

g.  Full  Scale  Development  Initiated 

h.  System  Design  Review 

i.  Draft  Environmental  Impact  Statement 

j.  First  Flight  Test 

k.  Defense  System  Acquisition  Review  Council  III 

l.  Initial  O^rational  Capability  (10  missiles) 

7.  (U)  Re.sources:  Not  Applicable. 


Date 


9  March  1976 
1  October  1976 
5  Dec'ember  1978 
31  March  1979 
14  July  1979 
21  July  1979 
September  1979 
23  September  1980 
18  December  1980 
Early  CY  1983 
Mid-CY  1983 
uate  Ci  1986 


8.  (U)  Comparison  with  FY  1982  Deceptive  Sumnary:  Not  Applicable. 


Budget  Activity:  Strategic  Prograins,  #3 

Program  Eianent:  #64312  M-X _ _  _ 

1.  (U)  Test  and  Evaluation  Data:  The  requirement  for  an  advanced  Intercr;fitinental  Ballistic  Missile  syst^-m,  nov 

designated  M-X,  was  defined  in  Strategic  Air  Ccmiand  Required  Operational  Capability  16-71.  In  1973  the  Air  Force 
Chief  of  Staff  directed  an  advanced  missile  tef^hnoiogy  effort  Since  1973,  several  basing  ntxles  have  been  studied, 
including  vertical  silos,  horizontal  shelters,  trenches,  submerged  pool,  and  air  mobile.  Hie  advanced  teclmology 
effort,  proceeded  through  the  ccHnceptral  and  validation  phases  and  in  Deceiber  1978  caipleted  a  successful  Defense 
Systems  Acquisition  Review  Council  Milestone  II.  In  1979  President  Carter  directed  Full  Scale  Engineering  (^evelopimrit 
(FSED)  of  a  multiple  protective  shelter  (MPS)  basing  mode.  In  October  1981,  President  Reagan  terminated  tlie  MPS 
basing  inode  and  directed  that  M-X  be  deploye<’  in  superhard  silos.  Mission  reejuirements  have  remained  essentially 
constant. 

(U)  Development  Test  and  Evaluation  began  during  t3ie  advanced  developiient  program  and  continued  through  the 
validation  phase  to  investigate  survivability,  performance,  and  costs  of  critical  elements  of  the  missile  and 
horizontal  shelter  and  buried  trench  basing  modes.  The  data  fitip  tlvcse  efforts  supported  the  Defense  System 
Acquisition  Review  Council  II  reviews.  M-X  Developtient  Test  and  Evaluation  is  being  continued  to  assist  tlie 
engineering  design  aid  development  process,  to  verify  specification  requireirents,  and  to  adrdress  cvncl  resolve 
development  te-rt  and  e’/aluation  areas  of  risk.  The  goal  of  future  Develoaoent  Test  and  Evaluation  will  be  to 
verify,  b^^’  test  and  evaluation,  that  the  ^i-X  missile  and  deployment  facilities  and  equipment  have  been  designed 
to  satisfy  operat  onal  reqitlrements;  cind  that  each  of  the  Development  Test  and  Evaluation  areas  of  risk  has 

been  resolved  to  a  degree  sufficient  to  permit  a  production  decision.  The  test  data  provided  thus  far  liave 

provided  high  confidence  that  the  required  weapon  aystem  performance  cpj\  be  met  within  the  identified  state-of- 
the-art  technologies  ac  a  reasonable  cost.  Additionally,  testing  has  provided  hardware  design  data  wliich  will 
assure  more  conprehensive  sp>ecifications  and  a  more  realistic  estimate  of  life  cycle  system  costs.  TJie  test 
program  initially  evaluated  areas  of  risk  in  guidaiice,  a  xairacy,  prop'jlsion  pTerformance,  radiation  characteristic 
motor  ai'd  nozzle  perforimnce,  reentry  system  testing,  launcher  arid  shelter  pjerformiice,  exarmand,  control,  ainl 
caaTninicaticxis  testing,  ground  pover  studies,  physical  security  system  testing,  and  nuclear  hardneas  and  survivability 
testing.  Contractor  test  facilities,  the  Arnold  Engineering  and  Develv-ipment  Center  at  lullalyare,  Tennessee  and 
Rocket  Propulsion  Lab  at  Edwards  Air  Forcre  Base,  Califernia  have  been  used  for  most  of  tl\e  testing  to  date. 

(U)  Development  Test  and  Evaluation  during  Pall  Scale  Development  is  currently  emphasing  testing  of  ocmpxonents 

and  subsystems  to  the  design  and  development  requirements.  Iho  third  generation  gyro,  sp^ecific  force  integrating 
rec'eiver,  and  advanced  inertial  reference  sphere  of  the  guidance  and  ccntrol  systems  have  undergone  extensive 
testing  aixl  production  feasibility  derionstra^.icTis .  Proluction  capability  of  these  units  was  demonstrated  by 
producing  thirty  specific  force  integrating  receivers,  twonty^four  third  generation  gyros,  and  three  advancred 
inertial  reference  splieres.  Laboratory  testing  of  the  guidance  and  control  components  have  accumulated  40,000 
liours  on  four  inertial  measurement  units  of  vhi  h  15,000  hours  cire  on  one  inertial  measurement  unit.  Two  hiindred 
forty  tl'kojsand  hours  have  been  acamilated  on  the  thii'd  generation  gyro  and  specific  force  integrating  receiver, 
and  an  additional  600,000  hours  of  life  ha\e  been  accumulated  on  tlie  third  generation  gyro  bearing  ^  Hvi.re  have 
been  three  successful  sled  tests  a-id  a  siK:o»ssfuI  oentrifi>ge  test  of  the  Il-fJ  at  Itollcfran  AFB.  Half-sc:ale  aid 
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full-scale  Uf^:r  stage  motors  v.*ere  tested,  including  high  expansion-ratio,  extendable  nozzle  exit  cones;  high 
strength,  lightweight  Kevlar  notor  cases;  high  performance  Class  I  Division  I  propellants;  a  warm  gas  control 
actuator;  and  ccrposite  shim  flexseal  movable  nozzle  joints  and  carbon/carbon  nozzle  materials.  Two  full-scale 
lever  stage  nozzles  were  tested  following  materials  evaluations  and  bench  tests.  These  tests  danonstrated  that 
carbon/carbon  nozzle  materiaJ  and  the  Techroll  movable  nozzle  joint  are  capable  of  high  angle,  high  rate,  omniaxial 
deflection.  Tests  were  ccxiducted  on  a  low  length- ‘tio-diameter  ratio  motor  typical  of  M-X  tliird  stage  requiranents 
to  demonstrate  the  thrust  termination  capability.  Static  firing  tests  of  two  short-duration  motors  demonstrated 
t]ie  feasibility  of  Deploying  a  full-scale  folding  petal  extendaJDle  exit  nozzle  cone  over  the  plume  of  a  M-X  notor, 
and  the  ability  to  design  an  extendible  exit  nozzle  cone  to  eliminate  the  potential  damage  from  particle  iirpinganent 
in  high  expansion  ratio  exit  cones.  Test  results  indicate  that  M-X  perfonrance  can  be  achieved  at  lev  risk 
v^lthin  demonstrated  state-of-theart  even  though  in-flight  enviroriinents  have  not  yet  been  measured.  Carbon/carbon 
integral  rjiroat/entrance  iscinponents  have  been  rranu factured  for  Stages  I,  II,  and  III.  Carbon/carbon  fixed  nozzle 
liners  uisetl  c«ily  on  Stage  III)  have  been  manufactured.  Total  full-scale  successful  sea  level  firings  to  date 
inciiide  three  Stage  I  motors  and  two  Stage  II  motors.  The  Stage  III  tests  consist  of  tliree  firings  at  sea  Jevel 
and  two  firings  at  altitude  with  no  motor  failures.  Simulated  missiles  were  ejected  fran  a  ceinister  during  six 
tests  using  a  gas  ganerator  eject  system.  The  launch  dynamics  and  gas  dynamj.es  have  been  characterized  sufficiently 
for  continuing  with  this  design  concept.  The  ver1:ical  shelter  engineering  test  bed  program  at  Mercury,  Nevada, 
provided  data  on  shelter  door  and  road  construction  and  mechanical  and  trcLn£;.porter  systems  ^Performance.  Nuclear 
radiation  simulation  tests  have  been  conducted  on  advanced  technology  semiconductors.  Electron  beaiii  and  urxlerground 
nuclear  tests  were  conducted  on  propellant  sanples.  Laboratory  and  underground  tests  were  ccxiducted  on  extendible 
exit  nozzle  cone  materials.  Pebble  iirpact  and  dust  erosion  tests  were  conducted  on  candidate  external  protection 
materials  and  candidate  reentry  system  shroud  materials.  Material  response  to  nuclear  simulated  environments  are 
well  erxxjgh  uixlerstood  to  enter  full-scale  development.  High  energy-dens  icy  ptower  cell  conponents  have  been 
tested  to  establish  extended  s-jr\dval  power.  R<3sults  of  M-X  supersonic  wind  tunnel  tests  at  Arnold  Engineering 
Development  Center  showed  that  the  center  of  pressure  was  slightly  forward  of  the  predictions,  tlie  raceway  induced 
rolling  noment  was  greater  tlian  predicted,  and  the  jet-on  base  drag  was  greater  than  predicted.  Hie  operation 
of  tlie  roll  control  system  sliowed  no  sigiiificcirit  effect  on  the  overall  missile  aerodynamic  diauracteristics ,  but 
did  indicate  localized  heating  effects.  Results  of  hypersonic  wind  tunnel  testing  at  AEDf?  confirmed  thin  skin 
heating  and  pressure  using  5%  scale  models  of  the  M-X  missile.  Supersonic  tests  of  l/li  Staging  indicated  that 
a  center  of  pressure  disturbance  daring  staging  is  vdtliin  control  system  capaoility.  One-tenth  scale  missile 
lightning  attachment  tests  were  successfully  cxxiducted.  Successful  lightning  tests  of  a  full  size  Post  Boost 
Vehicle  indicated  that  there  is  less  coupling  to  electronics  than  originally  anticipated. 

(U)  The  M-X  Test  and  Evaluation  program  is  a  combined  Development  Test  cind  Evaluation/Operational  Test  and 
Evaluation  test  prxDgran.  A  combined  Test  and  Evaluation  program  was  developed  to  conserve  on  in  loth  grourxi  eind 
flight  testing.  The  cembined  test  program  prior  to  production  is  structured  to  address  three  nejor  areas: 
demonstrate  system  and  subsystem  specification  ooiiplicince,  validate  perfornance  goals,  and  resolve  areas  of  risk 
defined  in  the  Test  and  Evaluation  Master  Plain.  The  System  Test  and  Evaluation  will  be  conducted  at  Vandenberg 
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Air  Force  Base  for  the  twenty  missile  flight  program.  Twenty  test  flights  fran  the  v;esteri.  Test  range  at  Vandenberg 
Air  Force  Base,  California  have  been  scheduled  beginning  in  January  1983.  The  Test  and  Evaluation  goals  to  he 
achieved  are:  M-X  Stage  II  and  III  motor  extendible  nozzle  exit  cone  capability  to  surv'ive  and  perfonn  during 
actual  M-X  missile  pavered  flight;  evaluate  tlie  capability  of  the  Advanced  Inertial  Reference  Spliere  Guidance 
and  Control  units  to  achieve  accuracy,  reliability,,  and  survivability  goals  in  flight;  determine  M-X  weapon 
Fvstems  hardness  and  sur'/ivability;  evaluate  tlie  capability  of  the  ccirmand,  control,  and  ccniminica^ion  system  in 
various  snvironnients;  confirm  the  capability  of  each  ccaifiguration  item  co  meet  the  specified  design  requirei  to 
evd''udte  total  M-X  weapon  syston  performance  in  the  pre~ ,  trans-,  and  post-attack  mode;  evaluate  missile  fliglit 
performance  and  reliability  to  include  launch/ facility,  stages,  guidance  and  control  accuracy,  reentry  systejii 
footprint,  and  time  of  flight  performance  capabilities. 


(U)  ^ihe  objective  of  the  Development  Test  and  Evaluation  program  is  to  demonstrate  the  ca^^ability  of  tlie 
instrumentation  and  flight  safety  system  and  the  readiness  of  the  overall  M-X  weapon  systcim  to  enter  Operational 
Test  and  Evaluation. 


2.  (U)  Operational  Test  and  Evaluation:  Demonstation  and  Validation  Pliase.  Several  tests  conducted  by  tlie 
Ballistic  Missile  Office  during  this  phase  have  been  judged  to  be  operationally  representative.  Elements  of 
these  tests  will  be  included  in  the  Air  Fbrce  Test  and  Evaluation  Center  evaluation  of  system  survivability, 
operational  effectiveness,  and  operational  suitability. 

(U)  In  addition,  the  Strategic  Air  OaTirand  is  currently  conducting  Operational  Test  and  Evaluation  of  tlie  MI\12A 

reentry  vehicle  on  tlie  Western  Test  Range  jsir^  operational  Minuteman  missiles.  The  MK12A  has  been  selected  as 

the  M-X  deployment-  baseline  reentry  vehicle,  /^licable  data  from  this  testing  will  be  included  in  the  Air  Force 

Test  and  Evaluation  Center  evaluation  of  operaticHTal  effectiveness. 

3.  (U)  Full  Scale  Engineering  Development:  Test  emd  Ev  aluation  conducTted  during  tliis  pliase  will  be  oorihinel 
Development  Test  cind  Evaluation/ Initial  Operational  Test  and  Evaluation  with  separate  additional  Initial  0[X2ratiorvil 
Test  and  Evaluation  events.  Operational  Test  and  Evaluation  objectives  have  been  integrated  into  both  the 
Development  Test  anci  Evaluation  ground  and  flight  test  programs.  A  total  of  twenty  flight  tests  are  planned  bo 
support  missile  system  development  arid  performance  evaluations.  These  flight  tests  wxll  begin  during  Development 
Test  and  Evaluation/ Initial  Operational  Test  and  Evaluaticxi  and  continue  tlirou«3h  Defense  System  Acquisition  Review 
Council  III  and  Follcw-on  Test  and  Evaluation.  Ihe  flight  test  articles  will  be  configured  with  test  reentry 
vehicles  and  an  in-flight  safety  system.  The  flight  test  series  will  begin  in  1983.  For  approxirtately  tlie  next 
tliree  years.  Air  Force  Test  and  Evaluation  Center  Test  im-olvement  will  focus  on  subsystem  testing  at  Air  Force 

anl  contractor  test  facilities.  At  1 -ast  six  months  before  tlie  first  flight  test  Air  Fbrce  Test  and  Evaluation 
Center  personnel  will  move  to  Vandenberg  Air  Force  Base,  California.  Bnplvisis  will  then  be  placed  on  system 
testing.  The  operational  suitability  evaluaticxi  will  include  availability,  reliabilty,  naintainability,  logistics 
supportability,  operations  and  support  costs,  hmian  factors,  emd  training.  This  period  of  testing  will  be  at 
least  laig  enough  to  acoonplish  all  operational  tasks  defined  by  the  system's  user,  Strategic  Air  Comand.  Air 
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Force  lest  and  Evaluation  Center  will  maintain  overall  manag^nent  responsibility  for  M-X  Initial  Operational 
Test  and  Evaluation  through  Defense  System  Acquisitioi  Peview  Council  III.  Air  Force  Test  and  Evaluaticxi  Center 
will  also  manage  FOllcw-on-Test  and  Evaluation.  Strategic  Air  Cemmand  will  operate  and  maintain  the  system. 
Operational  Test  arid  Ei’aluation  testing  will  be  conducted  at  Vandenberg  Air  Force  Base  and  other  locations. 


3.  (U)  Systems  Characteristics 

(U)  Characteristics: 

Objective: 

(D)  Ijength: 

70  feet 

(U)  Diameter: 

92  inches 

(IJ)  Weight: 

190,000  [xxinds 

(U)  Tiirowweight : 

7937  pourids 

(iJ)  Payload: 

10-12  reentry  vehicles 

J  Accuracy: 

1 

)  1^1  nge;  i 

L 

(U)  Hardness  of  silos: 

Under  evaluation 

)  I  lunch  and  Flight  Reliability: 

■ 

1  1  PtX— attack  Availability: 

)  Reaction  Time: 

1 

J 


1 

j 


Deixinstrated : 

To  Be  Detemvined 


^0] 


FY  1983  HDT&E  DESCRIPTIVE  SUMMARY 


Progracj  Element:  #64361 F  Title:  Air  Launched  Cruise  Missile 

DOD  MJ-ssicn  Area:  Airborne  Strike,  #113  Budget  Activity:  Strategic  Programs  W5 


HESGURCES  (project  listing):  ($  in  thou3anda) 

Total 


Project 

Number 

FY  l'38i 

Title  Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT  IJ  108,025 

103,741 

186,833 

63,030 

73,982 

1 ,445,100 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Launched  Cruise  Missile  is  a  small,  long  range,  accurate, 
nuclear  armed  air-to-ground  cruise  missile  programmed  for  use  on  the  bomber  force.  The  ALCM  greatly  enhances  the  air 
breathing  leg  of  the  Triad  by:  stressing  and  diluting  Soviet  defenses,  thus  improving  the  overall  penetration  prospects 
of  the  mixed  air  breathing  force;  compelling  the  Soviets  to  devote  substantial  resources  to  their  national  air  defenses 
to  counter  this  threat;  increasing  the  number  of  weapons  in  our  strategic  forces  in  the  near  term  and  convincing  the 
Soviets  that  their  massive  air  defense  of forts  will  not  substantially  blunt  United  States  air  breathing  strike  capa¬ 
bilities  . 


(U)  BASIS  FOR  FY  1983  RDTcSE  REQUEST:  $160M  of  the  FY  33  request  will  used  to  continue  Full  Scale  Development  of 
fin  i:n])roved  AbCM.  A  portion  of  these  funds  will  be  used  to  continue  depot  level  support  equipment  development.  Other 
HDT<SE  efforts  include  tne  initiation  of  ALCH/B-5^’H  integration  testing.  A  large  ALCH  Mission  Planning  System  effort 
will  continue  to  improve  the  SIOP  mission  planning  technique. 


( U )  COMPARISON  WITH  FY  1 9BP  DESCRIPTIVE  SUMMARY :  ( $ 

FY  1981 


107,300 

Missile  Procurement  579,600 

OTHER  APPROPRIATION  FUNDS : 

Missile  Procurement  tJ  569,900 

(Quantity)  (480) 

Military  Construction  66,300 

Department  of  Enervy  Costs 
(W-30  Warhead) 


n  Thousands) 

FY  1982  FY  1933 
Estimate  Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costa 

70,600 

11,300 

1,098,700 

605,400 

311,700 

2,294,300 

4,662,700 

o 

o 

r^. 

cr* 

676,700 

856,700 

4,800,900 

8,153,400 

(440) 

(440) 

(440) 

(2275) 

(4348) 

102,500 

0 

32 ,000 

141,900 

356,700 

I.-  FY  3P-FV  b‘l  estimates  reflect  costs  for  the  irapreved  ALCM  as  follows: 
FY  3.’  --  y>.0,  FY  85  -  160.5,  FY  84  =  43.3 

FY  85-FY  b.9  estimates  reflect  costs  for  the  improved  ALCM  as  follows: 
FY  .85  -  50.7,  FY  84  “  224.0,  add  to  complete  •  1339.8 


Program  Element:  #64361 F  Title:  Air  Launched  Cruise  Missile _ 

DOD  Mission  Area;  Airborne  Strike,  #113  Budget  Activity:  Strategic  Programs ~#3 

DETAILED  BACKGROUND  ANP  BESCRIFTION;  An  Air  Launched  Cruise  Missile  (ALCM)  system  competition  was  conducted 
between  the  Boeing  AC1M-86B  and  the  Ceneral  Dynamic^’  AGM-109  to  provide  a  more  cost  effective  missile  system.  The 
Boeing  missile  was  selected  in  March  1980  due  to  its  superior  terrain  following  performance,  navigation  accuracy  and 
maintainability  characteristics.  The  Secretary  of  Defense  approved  full  production  of  the  ALCM  at  the  30  April  1980 
Defense  System  Acquisition  Review  Council  III  meeting.  Following  that  decision,  «he  Boeing  Company  was  awarded  a 
fiscal  year  1980  contract  for  229  missiles  with  an  op\.ion  for  480  more  in  fiscal  year  1981.  The  ALCM  provides  the 
bomber  force  with  a  2500  kilometers  (system  operational  range)  air-to-ground  missile  which  can  be  launched  from  toth 
inside  and  outside  enemy  defenses.  Current  plans  call  for  the  procurement  of  4348  ALCMs  to  equip  each  of  the  90 
Primary  Aircraft  Authorization  B-52Gs,  B-52Hs  and  B-lBs  with  ALCMs.  The  deployment  concept  is  to  retain  the  current 
B-52G  internal  load  of  bombs  and  Short  Range  Attack  Missile  (SRAMs)  while  loading  12  ALCMs  externally  on  two  jetci- 
sonable  pylons  per  aircrafr, .  The  weapon  mix  supports  SAC's  '’shoot  and  penetrate”  concept,  and  it  prevents  the  Soviets 
from  optimizing  their  defense  against  either  the  bomber  or  the  cruise  missile.  Beginning  in  FY  1986,  cruise  missiles 
;tfill  be  loaded  externally  on  the  B-52H  aircraft  complementing  the  existing  SRAMs  and  bombs.  Future  ;lans  include 
Internal  loading  of  ALCMs  on  the  B-52H  for  a  total  of  20  missiles  each.  The  B-IB  bomber  will  also  be  cruise  missile 
capable. 


1 

BELATED  ACTIVITIES:  The  ACM-R6B  ALCM,  land  attack  Sea  Launched  Cn:ise  MissiJe  (SLCM),  and  the  Ground  Launched 

Cruise  Missile  (GLCM)  programs  are  structured  to  have  maximum  commonality  in  engine  and  navigation/guidance  subsystems. 
The  ALCM  and  SLCM  share  t)»e  common  W-80  nuclear  warhead  under  development  by  the  Department  of  Energy.  The  SLCM  and 
GLCM,  the  engine,  navigation/guidance  and  mission  planning  projects  are  jointly  managed  through  the  JCMPO.  However 
after  the  April  19<o0  production  decision,  management  of  the  ALCM  was  transferred  to  the  Air  Force  Strategic  Systems 
Program  Office  (SSR)).  The  B-52  Squadrons,  Program  Element  (PE)  11ir3F,  is  also  related  to  the  ALCM.  The  B-52 
Cruise  Mi  -.siie  Carnlage,  Offensive  Avion). ca  Syat^»m,  and  other  projects  require  close  coordination  with  the  ALCM 
program  to  ensure  full  compatibility.  A  memorandum  of  understanding  exists  between  Air  Force  Systems  Command  and 
the  JCMPL  which  delineates  interface  tasks.  Development  for  aii  improved  F107  ALCM  engine  (l4A6)  is  being  conducted 
urnljr  the  Advanced  Cruise  Missile  Technology  PE  6^31^F.  The  Protective  Systems  development  PE  b4738F,  laid  the 
ground  work  for  the  ALCM  HAVE  HOST  Program  (elecironic  countermeasure  protection).  Development  of  an  ■'‘mproved  ALCM 
will  l>e  conducted  under  the  current  ALCM  PE  64361F. 

(U)  WORK  PEHFOHHKD  BY:  The  SSK)  works  under  the  Arronautical  Systems  Divioioii,  Wright-Pat terson  Air  Force  B-iue,  OH 
in  cooperation  with  the  JCMPO  (Naval  Material  Conun/ind),  Washington.  PC.  The  ALCM  program  also  interfaces  with; 
Departineni  of  Energy,  Washington,  DC  (V-80  warhead);  and  Defense  Mapping  Ageiicy,  Washington,  DC  and  St.  Louis,  MO, 
Strategic  Air  Command  and  Joint  Strategic  Target  Planning  Staff,  Offutt  AFB,  i'S  (terrain  contour  matching  map  and 
roinsion  planning;.  Department  of  Defense  in-hcuse  facilities  'include:  Arnold  Engineering  Development  Center,  TN; 

Naval  Ship  Research  and  Development  Center,  Bethesds,  MD;  Naval  Air  Propulsion  Center,  Trenton,  NJ;  Radar  Target 
Scatter  Facility  and  Wnite  Sands  Missile  Range,  Holloman  AFB,  NM;  Air  Force  Weapons  Laboratory  and  Air  Force  Test 
and  Evaluation  Center,  Kirtlund  AFB,  NH;  49i>Oth  Test  Wing  and  the  Flight  Dynamics  Laboratory,  Wright-Fatterson 
AKh,  Oli;  05 14th  Test  Squadron,  Hill  AFP,  UT;  Air  Force  Flight  Teat  Center,  Edwards  AFB,  ''A  and  the  Pacific  Missile 
Tijjt  Coit-rr,  I’oint  Mugu,  CA.  The  major  contractors  are;  air  vehicle  -  Boeing  Aerospace,  Seattle,  WA;  carrier 


Program  Element:  #64361F 

DOD  Miaaion  Area:  Airborne  Strike,  #113 

aircraft  equipraent/cruiae  missile  integration  Boeing  Military  Aircraft  Company,  Vfichita,  KS;  engine  -  Williams 
International  Corporation,  Walled  Lake,  MI  and  Teledyne  CAE,  Toledo,  OH;  navigation  guidance  -  McDonnell  Douglas 
Astronautics  St.  Louis,  MO,  Litton  Industries,  Woodland  Hills,  CA,  Litton  Canada  Limited,  Toronto,  ONT,  Minneapolis 
Honeywell,  Minneapolis,  HN;  recovery  ays  tern  -  Pioneer  Parachute  Company,  Manchester,  CT  and  Irvine  Company, 

Los  Angeles,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  The  Boeing  AGM-86A  utilized  the  technology  of  the  cancelled  Subsonic 
Cruise  Armed  Decoy  air  vehicle  and  engine  to  produce  prototype  models  for  testing.  The  Milestone  II  review  in  January 
1977  approved  the  FuJ.l  Scale  Engineering  Development  for  the  current  cruise  missile  programs.  A  Strategic  Systems 
Program  Office  was  forraed  at  Wright-Patteraon  Air  Force  Base  to  integrate  the  Air  Launched  Cruiee  Missile  (ALCM) 

into  the  B-52.  The  program  included  aLCM  design  and  fabrication,  B-52  integration,  and  rotary  launcher  and  pylon 
development.  In  June  1978,  Under  Secretrry  of  Defense  for  Research  and  Engineering  deleted  the  Limited  Opernticnal 
Capability  (June  1980)  and  redefined  the  Initial  Operational  Capability  as  one  squadron  of  B-52G  equipped  with  12 
ALCM  each  in  December  1932.  Boeing  Military  Aircraft  initialed  modification  of  three  test  B-92  aircraft  in  support 
of  the  competitive  flyoff.  Williams  International  F-107  engine  qualification  tests  were  initiated.  Teledyne  CAE 
was  selected  us  licensed  second  source  for  the  F-107  engine.  Both  ALCM  contractor-s  initiated  the  pilot  proauctlon 
of  12  missiles  each  in  September  1973.  The  mi- jor  FY  1979  effort  was  the  initiation  of  a  two  year  competitive  flyoff 
fror  February  1978  through  March  i9tj0«  Each  contractor  participated  in  ten  flights  each,  twelve  were  successf^il, 
six  partially  successful  and  two  unsuccessful.  The  big  event  in  FY  1980  was  source  selection  and  the  ALCM  production 
decision.  The  ACM-B6B  began  a  20  flight  Follow-on  Operational  Teat  and  Evaluation  program  in  June  1980  to  estimate 
the  ojx^ rational  effectiveness  and  suitability  of  the  ALCM.  Other  develooment  activities  included  formal  qualLfica- 
t'on  of  tlio  navigation/guidance  system,  completion  of  the  engine  qualification  test,  development  of  a  new  radar 
altimeter,  maintainability  derronstrations,  flutter  end  missile  jettison  teats,  pylon  and  rotary  launcher  tests  arid 
support  equipment  development.  The  Mission  Planning  Data  Preparation  system  was  delivered  to  the  Strategic  Air 
Command.  The  development  effort  also  supported  the  ALCH/Of fensi ve  Avionics  System  (OAS)  interfaces.  Survivability 
tesiing  wiUi  the  ai'^-to-air  missile  AIM-7H/7F  and  IHAWK  surface-' to-air  mxssile  was  completed.  The  FY  1981  major 
^'vent  ifas  meeting  the  First  Alert  Capability  in  September  1981  at  Griffiss  AFB,  NY.  One  modified  B-92G  GAS  and 
11  Ai CKs  werv  delivered  to  meet  the  critical  milestone  of  the  first  B-52G  OAS  aircraft  equipped  with  12  external 
ruis  les . 

2.  FY  Program;  Prime  FY  l‘kl2  activity  is  meeting  the  December  1982  Initial  Operational  Capability 

at  Grifl’iss  Air  Fo*'oe  Base,  NY  (Tiie  First  Squadron  of  B-S2Ga  modified  with  OAS  equipped  with  12  external  ALCMr). 

The  AL(!M  Follow-on  OjH.Tational  Test  ann  Evaluation  program  completes  the  Ir.st  launches  from  the  modified  OAS  b-b2G 
airc’-aii.  Second  sources  will  be  qualified  for  the  F-107  engine.  Development  of  depot  level  support  equipment 
will  continu**.  Ktiginoering  chang<‘S  msulti  .g  from  the  Follow-on  Operational  Test  ard  Evaluation  program  will  be 
•locuncnted  and  inourpurated  into  the  pronuc'ion  design.  Retrofit  Kits  will  be  developed  to  update  missiles  in  the 
oj>er'itional  inventory  to  the  approved  conf  iguratior .  The  A1.CM  site  activation  task  force  will  be  active  at  Wurtsaith 
Air  For'e  iase,  MI,  the  second  AI  CM  ba 'e .  lite  activation  will  also  initiate  interim  contractor  support  to  assist 

in  maintaining  initial  opsraliotial  readiness  of  the  ALCM.  A  new  FY  H2  effort  is  underway  foi  a  Full  Scale  Development 
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(FSD)  demonstration  of  an  improved  Air  Launched  Cruise  Missile  (aLCM).  The  improved  ALCM  will  be  configured  such 
that  the  | 

]  The  improved  ALCM  is  planned  as  a  follow-on  for  the  current  ALCM-B  with  an  Initial 

Operational  Capability  in  FY  86. 

3.  (U)  FY  1983  Planned  Program:  The  major  portion  of  the  FY  83  effort  will  be  the  continuation  of  the  FSD  and 

testing  of  the  improved  ALCM.  A  large  portion  of  the  FY  1983  effort  will  be  the  initiation  of  ALCH/B~52G  Offensive 
Avionics  System  (OAS)  integration  testing.  Development  of  depot  level  support  equipment  will  be  completed  and  continue 
to  refine  the  ALCM  Mission  Planning  System.  HAVE  RUST  (electronic  countermeasures  protection)  for  the  ALCM  will 
begin  retrofit  into  the  missile.  The  major  portion  of  the  cost  increses  ($174.9M  in  FY  83)  is  related  to  FSD  and 
testing  of  the  improved  ALCM.  The  remainder  is  related  to  inflation,  deferral  of  the  support  equipment  development, 
costs  associated  with  development  of  previously  undefined  depot  level  support  equipment  and  corrections  to  the  ALCM* 
mission  planning  system.  The  FY  1984  coat  increase  ($63«3M)  is  related  to  completing  the  improved  ALCM  FSD  and 
testing  prior  to  a  production  decision.  Other  factors  causing  the  increase  are  continuing  development  of  depot 
level  support  equipment  and  the  start  of  ALCM/B-32H  integration  testing. 

FY  1984  Planned  Program:  Planned  activity  will  be  centered  around  completion  of  the  ALCM-C  FSD  and 
ALCM/B-62H  integration  testing.  Any  additiorul  effort  will  depend  on  the  success  of  the  improved  ALCM  testing  and 
AliCM/B-hPH  OAS  integration. 

6.  (U)  Program  to  Completion:  The  development  activity  planned  beyond  FY  1984  will  be  the  start  of  the- ALCM/ 

b-lM  integration  effort.  Additional  development  requirements  will  depend  on  the  outcome  of  the  ALCM/B-92H/B-1B 
integration  testing. 

6.  (IJ)  Milestones :  Dates 


A.  Defense  System  Acipiisition  Review  Council  I 
(  Pro^:rar.  Iru  tinted  )(  AGK-86A) 

H.  Defense  System  Acquisition  Review  Council  II  (AeM-<l6A) 
Defense  System  Acquisition  lA  (ACM-86A) 

D.  Set  ti son  Vests  Completed  (A'JH-86A) 

K.  Engine  F’rtliminary  Flight  Rating  Test  Complete 
F.  Initial  Department  of  Energy  Phase  III  (Warhead) 

0.  First  Powered  Flight  (ASM--<oA) 

H.  First  Guiled  Fliglit  (AGM-finA) 

I.  !'-fense  Syst»-m  Aejuisitior  Review  Council  II  (AGM-86A/B) 

d.  1 U9  Coapetitian  D'ireote^d 

K.  System  Design  Reviews 

!i.  First  Full  Sc.tl-i*  Engirieering  Flight 

y. .  Sour-e  i'el.'ction 


February  1974 
December  1974 
March  19'^b 
June  1975 
October  1973 
February  1976 
March  1976 
September  1976 
January  1977 
July  isrn 
May  1978 
July  1979 
March  80 
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Defense  S  stem  Acquisition  Review  Council  III  (Prcduction  Decision) 
Follow-on  Operational  Test  and  Evaluation 
First  Alert  Capability  (One  B-52G) 

Improved  ALCM  Full  Scale  Development  Decision 
Initial  Operational  Capability  (First  B-52G  Squadron) 

Improved  ALCM  Initial  Operational  Capability 
Full  Operational  Capability 

(U)  Resources;  N/A 


April  1980 

June  .1980  -  June  1982 
September  1981 
June  1982 
December  1982 
Fiscal  Year  I'^GB 
Fiscal  Year  1990 


iOG 
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Teat  and  Evaluation  Data 

1.  (U)  Development  Teat  and  Evaluation:  In  1975  and  1976,  six  advanced  development  testa  were  conducted  on  the  medium 

range  Boeing  AGM-B6A  Air  Launched  Gruiae  Missile  (ALCM).  Jettison  team’s  were  auccesafuT  ,  demonstrating  that  the  A{iM-86A 
could  be  safely  launched  at  low  and  high  airspeeds,  and  four  of  the  air  flight  testa  were  successful.  The  fifth  flight 
went  out  of  control  because  the  stable  platform  of  the  inertial  navigational  element  tumbled  and  the  sixth  flight  failal 
to  obtain  an  engine  start. 

[  (U)  The  General  Dynamics  AGM-109  ALCM  inherited  the  Development  Teat  and  Evaluation  (DTAE)  base  of  the  -<GM-109 

Sea  Launched  Cruise  Missile  (SLCM).  The  SLCM  has  had  a  total  of  76  flight  teats  as  of  19  September  1981.  The  Joint 
Cruise  Missiles  Project  Office’s  records  indicate  that  59  were  successful  while  17  were  failures.  Previously  identified 
problems  have  been  resolved  and  reported  by  the  SLCM  program. 

(U)  The  Full  Scale  Engineering  Development  (FSED)  program  for  the  long  range  ALCM  is  structured  into  two  phases. 
The  first  phase  was  the  competitive  flyoff  between  tho  AGM“-66B  and  the  AGM-109  with  the  AGM-86B  chosen  to  proceed  into 
production.  The  second  phase  consists  of  20  follow-on  flights  to  support  B-52G/ALCH  in’;egation.  The  FSED  test  program 
began  in  April  1979  with  B-52  flutter  and  jettison  testa  of  each  missile  configuration.  Two  modified  B-52Gs  (one  for 
each  contractor)  were  delivered  to  Edwards  Ur  Force  Base,  CA  in  May  1979  to  begin  the  missile  competitive  flight  test 
program.  A  third  B-52  was  used  at  Edwards  Air  Force  Base  lor  performance,  flutter  and  jettison  tests.  The  competitive 
fli/^ht  test  program  ran  from  July  1979  through  0  February  19B0  and  consisted  of  B-52  performance  evaluations  with  ALCM 
loaded;  captive  carry  tests  as  required;  live  launches  (ten  flights  per  contractor);  reliability  and  maintainability 

»  litsnonstrations ;  mid-air  recovery;  and  survivability  and  vulnerabi  lity  testing-  During  the  flyoff,  ten  AGM-06B3  find 
st'ven  A‘GM-109s  (three  were  refurbished  and  reflown)  were  tested.  The  ten  flights  per  competitor  were  further  aivided 
into  three  OIVSE  flights  conaucted  by  the  coi. tractors  and  seven  Development  Test  and  Evaluation/Iri tial  Operational 
Test  and  Evaluation  ( I'TiiE/.rOT'^E)  flights  conducted  by  a  joint  Air  Force  DTAE/IOTdE  test  team.  The  IOT.SE  was  raamiged  by 
the  Air  Force  Test  and  Evaluation  Center.  Of  the  20  flights,  12  were  successful,  2  unsuccessful  and  6  partially 
successful.  There  Were  no  significant  problems  with  either  of  the  missiles  or  the  B-52  flutter  and  jettison  testa. 

(U)  The  Boeing  AGM-06B  missile  wars  selected  on  25  March  1900.  The  AGM-86B  is  now  partiepating  in  an  additional  20 
flight  Kolluw-Cin  Oper.ational  Test  and  Evaluation  program  that  began  in  Jure  19B0  with  completion  scheduled  fDr  late 
fiscal  year  lOHi.'.  The  follow-on  testing  will  use  11  missiles  from  the  fiscal  year  1970/1979  buy  and  9  refurbished 
missiles.  Tliere  have  Ix^en  17  flights  to  date  with  13  puccesaes,  1  partial  success  and  3  failures.  The  partial  success 
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was  due  to  telemetry  loas  and  not  missile  related.  Tff  first  failure  was  caused  by  ex  .os si ve  carbon  build-up  in  the 
engine  resulting  in  first  stage  turbine  bum-through.  The  second  unsucceasfi'l  mission  occurred  when  the  launch  sequence 
failed  to  deploy  rAisaile  aero  surfaces  caused  by  an  ejector  rack  solenoid  failuie.  The  third  failure  was  due  to  an 
uncommanded  engine  shutdown  caused  by  a  faulty  fuel  co  itrol  unit.  «il  necessary  hardware  modification  to  correct  these 
problems  have  b«?en  identifiea  and  implemented.  Eleven  ot  tie  17  missions  completed  the  Air  Launched  Cruise  Missile/ 

Cruise  Missile  Jntegr:-it,ed  (ALCM/CMI)  B-52G  aircraft  interface.  The  nex^  phase  consists  of  test  missions  using  the  B-52C 
Offensive  Avionics  System  (CAS)  aircraft.  There  have  \)ten  six  successful  ALCM  Cruise/B-B^C  GAS  integration  missions  to 
date.  ^'he  next  test  mission  is  scheduled  for  July  1982/ awaiting  P-52G  OAS  Block  I  software  change. 

(li)  The  missiles  tested  during  the  flyoff  were  representative  of  those  that  will  be  procured.  Changes  identified 
'luring  the  flyoff  arc  being  tested  by  .Boeing  during  the  20  flight  follow-on  phase.  Included  will  be  a  new  radar  altimeter 
and  the  prcducticn  configured  engine.  Support  equipment,  missile  handling  equipment  ard  full  capability  electronic 
systems  teat  seta  will  be  tested  during  the  follow-on  test  period. 

(U)  Testing  of  the  missile  was  conducted  out  of  Air  Force  Flight  Test  Center  using  primarily  the  Utah  Test  and 
Training  Range  and  Pacific  Missile  Test  Center.  A  combined  test  team  consisting  of  Air  Force  Test  and  Evaluation 
(h.‘nte'‘  persoi.iie)  conducted  the  the  test  under  the  n.anagement  of  the  Joint  Cruise  Missiles  Project  Office  (JCKPO). 

(U)  The  ALCM  corape i tion  involved  Boeing  Aerospace,  Seattle,  WA,  ani  General  Dynamics  Convair.  San  Diego,  CA  for 
the*  missile  Williams  International,  Walled  Lake,  MI  is  tlie  prime  contractor  for  the  engine.  Teledyne  CAE,  Toledo,  OH, 
will  be  the  second  source  for  thu  engine.  Teledyne  will  start  qualification  testing  of  its  copy  of  the  engine  in  late 
I  Ml.  Mo!)oi).’'.e  1 1  Dougins,  St  Louis,  MO  provided  navigati on/gui dance  hardware  to  both  missile  contractors,  but  partici- 
I'nte  in  the  competition  with  Boeing:  by  providing  .navigational  software  to  Gereral  Dynamics.  Boeing  Military  Aircraft 
'omj'-any  Vicinta,  KJ  is  the  cruise  missile  integratLon  contractor  responsible  for  B-32G  modification  tind  integration. 

.iiCM  ieveloprat-nt  ml  initial  production  wore  managed  by  the  JCMPO  witli  ihe  Navy  a?  load  servic‘d.  Rear  Admiral 
<^'ilttrr  M.  Locke  was  P’ogratn  Director.  The  ALCM  responsible  test  organisation  is  the  Ai’*  Force  Flignt  Test  Center, 
rdwards  Air  Force  Base,  CA.  Tlie  Air  Fonce  Test  and  Evaluation  Center  is  the  independent  operational  test  agency  for 
Air  L.aunc'n.'d  Cruise  Missile.  Tiie  Aeronautical  Systems  Division  at  Wright-Pat terson  Air  Force  Base,  OH  assumed  ALCM 
[Tv. gram  rafuiageraent  rosponsib' 1  ’  ty  in  April  1980  with  M.ajor  General  Melvin  F.  Chubb  as  Program  Director.  Manage.nent 
t.'-'iU.ifer  occuriv^  after  the  17  April  production  decision  which  approved  full  rate  ALCM  production.  Engine  and 

:iavi(:ati  m/j’ui'iance  systems  managent'nt  still  remains  with  the  JCMIA). 

(U)  Wind  tunnel  testing  ran  accomp' ishcvl  at  Arnold  Engineering  Develop.c:ent  Center  (AKDC)  an<1  the  Naval  Ship 
l.;5.-arrh  lit'V.^lopment  Center.  Engine  flight  'jual  i  f  ication  and  calibration  occurred  in  fiscal  years  19/9/1980  at  tiie 
.i.'li'O  and  the  Naval  Air  !'ropulsii>n  Ct-nter.  Rotary  launchers  were  proof  qualification  tebted  in  fiscal  year  1979*  Pylon 
;  zaj of  tesl.ng  begw\  in  February  1478.  Pylon  Jettison  Itgtin  In  August  1980. 

(in  Environmental  testing  in  fiscal  year  1979  consisted  of  static  icing  tests  of  the  comjeting  aiti.’iUs.  Fiscal 
year  19.‘v>  activitie.i  included  simulated  five  flight  icing  tests  of  the  missile  in  the  AEDC  wind  tisinel  an.,  icing  flight 
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of  the  inisaile/pylcn/B-^SG  combination  using  the  KC-135  water  spray  tanker.  The  fiscal  year  1981  effort  consisted 
primarily  of  teat  planning  and  facility  sec  up  for  further  missile  icing  tests  ar  Arnold  Engineering  Development  Center 
and  fT'oe  flight  icing  test. 

(U)  The  majori-ty  cf  the  reliability  and  maintainability  testing  is  being  conducted  during  the  follow-on  test 
program  now  that  sufficient  production  configured  support  eouipment  is  available.  During  the  flyoiT  the  contractors 
were  expected  to  deruonstrate  a  test  reliability  of  .575  to  .744  for  a  hypothetical  raiscl''n  of  12  hours  captive  carry 
and  5  hours  of  fr-ee  flight.  A  value  of  .68  was  achieved.  Ground  test  domonstrations  conducted  during  the  flyoff  were 
evaluated  as  part  of  the  competition.  These  included  pylon /launcher  loading,  veiiicle  exchanges,  payload  exchange 
and  limited  capability  electronic  systems  test  set  testing.  These  tests  were  conducted  by  Air  Force  Flight  Test  Center 
and  Air  Force  Test  And  Evaluation  Center  (AFTEC)  personnel  at  Edwards  Air  Force  Base,  CA. 

2.  (U)  Operational  Test  and  Evaluation:  AFTEC  was  i-espons'ble  for  Initial  Operational  Test  and  Evaluation  (lOTAE) 

and  the  early  phase  of  Follow-cn  Operational  Tc’st  and  Evaluation  (F0T<5E)  of  ti  -  Air  Launched  Cruise  Missile  (aLCM). 

The  ALCM  test  team  is  located  at  Edwar-^s  AFB,  CA,  and  comprises  approximately  80  personnel  from  AFTEC,  Strategic  Air 

(-or.mand,  Air  Force  Logistics  Command,  and  Air  Training  Command. 

(l!)  A  combined  Develop.^ient  Test  and  Evaiuatiru  (DT5E)/F0T.SE  vas  conducted  following  the  combined  DT<SE/I0T&E 
c(xn{.ieti ti ve  flyoff  betv.'een  Boeing  Aercspecc  Company  (BAC)  and  General  Dynamics  Convair.  Selection  of  the  BAG  AGM-86B 
was  a:inounced  on  25  March  1980  a^ter  the  DT&E/I0r(&E  fly-off.  The  Dsfense  Systems  Acquisition  Review  Council  (DSARC) 

III,  which  met  on  17  April  1980,  provided  direction  for  production  of  225  missiles  in  fiscal  year  1980,  FOTAE,  con¬ 
tinuation  of  reliability  end  naintai nability  efforts,  and  management  attention  on  improving  BAG  quality  assurance 
.discipline  for  this  progra::).  Plans  for  FOfaE  included  34  additional  launches  before  the  Initial  Operational  Capability 
The  phase  just  completed  I  'cluded  i1  launches  from  the  same  B-52G  BAC  used  during  the  competition.  Ail  other 
launches  will  be  from  R-5'’G&  equipped  with  the  Offensive  Avionics  System  (OAS'1.  Two  of  those  launches  have  been 
c-.ii;ipietevi  as  part  of  the  OAS  I0TcS;K  conducted  at  the  Boeing  Facility  at  Wichita,  Kansas. 

(U''  The  si /Tii  f  icant  milestoru  remaining  in  the  ALCM  program  is  the  IOC  in  December  1982  at  Gr-ffiss  Air  Force 
i’lse,  NY. 

(U)  All  but  two  of  Che  ALCM  Operational  Test  Si  Evaluation  (0T(iE)  flight  tests  to  date  originated  from  Edwards 

AFH,  and  most  of  the  support  equipment  evaluation  has  been  accomplished  there.  Ol’AE  flight  tests  will  continue  to  be 

conducte.i  over  a"  i  between  several  western  test  ranges,  i.e.,  Utah  Teat  and  Training  Range,  Tonopah,  •''acific  Missile 
Test  Hann^",  and  the  Edwards  Range.  In  aid i  tier. ,  captive-carry  flights  will  continue  over  the  western  part  of  the 
.Uates  including  Alaska. 

(U)  The  additional  testing,  directed  by  the  DSAle'  III,  is  designed  to  provide  specific  performance  parameters  to 
tie  user  and  to  test  required  changes  jefvire  putting  the  missile  on  sustained  alert.  The  objectives  cover-  the  following 
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areas:  operational  performance  parameters,  mission  reliability,  compatibility  and  interoperability,  survivability, 
mission  planning,  availability,  logistics  reliability,  maii*tdinability ,  logistics  supportability ,  operations  and  support- 
lability  cost  training,  human  factors,  and  software  suitability. 

(Uj  Testing  of  the  Air  Launched  Cruise  Missile  (ALCM)  has  been  affected  by  a  numbex’  of  factors  both  internal  and 
external  to  the  program.  Fiscal  and  time  constraints  limited  the  number  of  actual  misrile  launches  to  ten  per  contractor 
during  the  competition  and  delayed  availability  of  some  pieces  of  support  equipment  at  the  test  site  until  after  the 
j production  decision.  Four  of  the  ten  Boeing  Aerospace  Company  competition  AGM-86Bs  crashed,  two  due  to  malfunctions  of 
test  peculiar  equipment.  In  the  more  recent  test  series,  4  of  11  launches  resulted  in  missile  crashes,  and  1  ocher  in  a 
no-test  due  to  lost  telemetry.  The  last  launch  in  them  Follov-on  Operational  Test  and  Evaluation  (FOT&S)  series  was  in 
jf^pril  19B1  with  two  additional  successful  launches  in  August  and  September  as  part  of  the  Of:^ensive  Avionics  System 
(OAS)  program.  Updating  of  the  B-52G  with  the  OAS  has  also  caused  some  c'^ange  in  Initial  Operatxcnal  Test  and  Evaluation 
programs  for  both  systems.  Several  ALCM  test  objectives  have  been  deDayed  until  after  the  September  1981  Fiist  Alert 
Capability  and  an  OAS-equipped  B-'’'^2G  is  available.  Examples  o^  these  objectives  are:  total  system  mission  reliability, 
interoperability,  compatibility,  and  some  maintainability  and  logistics  supportability. 

(U)  The  ALCM  Operational  Test  and  Evaluation  Final  Report,  dated  September  1981 ,  is  based  on  testing  through  April 
1981.  Operational  effectiveness  test  results  to  date  are  inconclusive  with  the  exception  of  mission  reliability  for 
for  which  the  data  clearly  indicated  that  substantial  improvements  are  required.  Operational  effectiveness  areas  that 
are  satisfactory  include  range,  selection  of  of  alternate  mission  prefiles,  arming  and  fusing,  missile  status  monitoring, 
and  B-92G  flight  handling  characteristics.  Operational  performance  of  the  AGM-86B  in  areas  such  as  accuracy,  terrain 
‘following,  and  the  low  altitude  portion  of  tne  launch  envelope  are  as  yet  undetermined.  The  suitability  factors  of 
availability,  logistics  supportability  (excluding  technical  data),  training  and  human  factors  were  all  previously  rated 
;•;?  satisfac tory .  Recent  test  results,  however,  have  lead  to  reduced  availability  predictions.  Mission  planning  system 
■'ii  ability  and  overall  suitability  of  software  are  unde  term!  led  and  major  efforts  will  be  required  to  completi  these 
(‘Valuations  bt-fore  Initial  Operational  Capability. 

(ii)  Data  on  ALCM  survivability  is  being  gatliered  during  five  P’OTAE  mission  segments,  three  of  which  have  been 
>•(  lunleted.  Data  ‘'rem  these  test<3  will  be  merged  with  survivability  data  obtained  during  the  ALCM  competive  flyoff  and 
I'i'o'n  g=-Fieric  testing  conducted  in  1978  by  the  Joint  Cruise  Missiles  Project  Office. 

(i.i)  Coutir.ucd  r*.-^e lopmeni  Test  and  Evaluation/Operational  Test  and  Evaluation  of  the  ALCM  system  will  be  conducted 
at  Edwards  AFD,  CA,  from  October- December  1981.  This  testing  will  combine  the  OAS  with  ALCM  and  become  the  Integrated 
Weapon  D.ystem  program.  A  major  modification  t''  the  OAS  computer  program  will  be  tested  during  the  fiscal  year  1982-83 
ti  mt.'fratne.  Strategic  Air  Command  will  manage  the  ALCM  FOT&E  following  completion  of  the  Air  Force  Test  aiid  Evaluation 
'enter-manuged  [--base  of  the  test. 


Activity:  otmtegic  Prognm  ^3 
Vrof.r/im  Klomcnt:  §C^^'^G^Y  j  Air  Lniinchod  Cruiso  Minailn 

/.  Syntem  Chnrncterinticn:  Performnnrie  data  nre  Deciaion  Coordinating  Pnper  threaholda/gonla . 

Physical  Chnrncteriatjc 

Length  ( foot) 

Diameter  (inches) 

Weight  (poun(ia) 

Wing  npan  ( feet) 

Wing  Area  (a(|U'ire  feet) 

Warhead  Yield  vk-^f^^ons) 

B-LP  Interna '  Carriage  (each) 

B-L2  Kxt()rnai  Carriage  (e<\ch) 

Perforniance  Data 


Maximum  Low  Altitude  .Speed 
(Mach  rmmhor) 

Minimui.i  La>inch  Altitude  (feet) 

Minimum  Mn route  Aiiitude  (feet) 

I’ropulaion  Hang(>  (kilometers) 

Systan  Operational  llange 
(ki  1  orne'tera) 

Accuracy  (Circular  Crror 
Pr(}bah!  e)  (  I’ei.'t) 

I.ow  altitude  at 

At  Mach  last  fix  within  nautical  miles  of  target,  terminal  cell  size 

Lx  tr’a  po  1  a  ted  fli/',ht  lent  data. 

Mt'diar)  aeiMu-.Mi-y  v/jiue  du('  lack  of  large  enough  statistical  sample  to  establish  Circular  Error  Probable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #64406F 

DoD  Mission  Area:  Space  Defense,  #123 


Title:  Space  Defense  Systems  ("intisatellite) 

Budget  Activity:  Strategic  Programs,  #3 _ 


( fj )  RESOURCES  (PROJECT  LISTING) ($  in  thousands ) : 


Project  FY  1981 

Number  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  133,873* 

2134  Miniature  Systems  105,773 

2135  Advanced  Systems  2,100 

2241  Instrumented  Target  Vehicle  26,000 


Total 


FY  1982 

FY  1983 

FY  1084 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

200,900 

211 ,764 

179,038 

Continuing 

Not 

applicable 

162,600 

193,264 

168,038 

Continuing 

Not 

appli cable 

20,500 

70C 

500 

Continuing 

Not 

appl icable 

17,800 

17,800 

10,500 

Continuing 

Not 

applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  p*.ogram  is  developing  and  testing  antisatellite  lASAT)  systems 
in  response  to  guidance  contained  in  National  Security  Council/Presidential  Directive  -37  (National  Space  Policy).  First 
flight  test:!  ^  Initial  Operational  Capability : .  These  systems  are  designed  to  remove  the  sanctuary 

status  the  Soviets  currently  enjoy  in  space  by  providing  a  capability  to  deny  therr  the  use  of  those  space  assets  which 
enhance  the  effectiveness  of  their  land,  sea  and  aerospace  forces. 


BASIS  FOR  FY  1983  RDTSE  REQUEST:  This  request  funds  the  continuing  development  of  the  baseline  Prototype  Miniature 
Air-Launched  System  (PMALS)  antisatellite,  development  of  an  Instrumented  Target  Vehicle  (ITV)  to  serve  as  an  orbital  tar¬ 
get  for  ASAT  testing  anJ  limited  investigat^ns  into  the  possible  application  of  high  energy  lasers  as  ASAT  weapons. 

j  Cost  figures  are  based  o.i  October  1981  contractor  cost  proposals  and 

System  Program  Office  ccst  estimates. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 


I'.DT6.E  109,873 


FY  1982 

FY  1983 

FY  1084 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

180,900 

190, 4«0 

- 

Continuing 

Not  A:vplicable 

*  $24  million  increase  in  FY  81  relative  to  FY  1982  Summary  refle'^ts  Congressional ly  approved  reprogramming  action. 


(U)  OTilFR  APPROPRIATION  FUNDS: 


Prf>curt‘ment  ( '’E  12450F) 

-  Missile  Procurement 
^Procurement  (PE  1 2 3  1  1 F ) 

-  Mission  Operations  Center  Hardware 
Prc.curement  (PE  12124F) 

-  SPACE'l'HACK  Improvements 


0 

7,178 


0 

4,247 

24,705 


0 

0 

7,696 


32,800 

0 

5,698 


Continuing 

0 

Co  itinuing 


Net  Applicable 
4,200 

Nou  Applicable 
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Program  Element:  #  64406F 

DoD  Mission  Area:  Space  Defense,  #  123 

(U)  During  the  course  o<"  this  program,  the  Air  Force  will  continue  to  participate  in  the  DoD  ground  and  space-based  laser 
studies  so  when  this  technology  matures,  lasers  can  be  evaluated  for  use  as  antisatellite  v:eapons.  Major  elements  of  this 
project  will  he  transferred  to  £'  new  program  element  (PE.  63603F)  Space  Laser  Program,  starting  in  FY  1983. 

(U)  RELATED  ACTIVITIES;  This  program  is  part  of  an  integrated  Space  Defense  Systems  Program  effort  involving  four  func¬ 
tional  areas:  Antisatellite,  Space  Surveillance,  Satellite  Systems  Survivability,  and  Command  and  Control.  Program 
Element  63438F,  Satellite  Systems  Survivability,  is  developing  techniques  to  enhance  the  survivability  of  United  States 
space  systems.  Program  Element  634.10F,  Space  Surveillance  Technology,  is  developing  improved  surveillance  capabilities 
to  support  ASAT  targeting.  Program  Element  1231  IF,  North  American  Air  Def<inse  Command  Combat  Operations  Center,  and 
Program  Element  12424F,  SPACETRACK,  provide  t'ne  needed  tracking  capability  and  command  and  control  so  the  ASAT  system 
('an  be  targeted. 

(U)  WORK  PERFORMED  PY ;  Air  Force  Systems  Command  Space  Division  in  Los  Angeles,  CA,  manages  this  program.  Aerospace 
Corporacion,  El  Segundo,  CA,  provides  technical  support.  Pd.abS  contractors  are:  Vought  Corporation,  Grand  Prairie, 

TX,  and  Boeing  Aerospace  Corporation,  Seattle,  WA.  AVCO,  Wilmington,  MA,  is  developing  the  Instrumented  Target  Vehicle. 
The  A.nold  Engineering  Development  Ceiiter  and  Air  Force  Systems  Command  Space  and  Missile  Test  Organization  are  bot.i 
^upfxirting  the  PMALS  development  and  test  efforts. 


Title:  Space  Defense  Systems  ( Antisatell j te) 
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:il)  PROGRAM  ACCOMPLCSUMENTS  AND  FUTURE  PROGRAMS: 


1*  FY  198 f  and  Prior  Accomplishments;  Two  Miniature  System  ASAT  concepts  were  pursued  through  pre’iminary 

d  -si<«n.  The  Voi ;ght/Boeing  team  was  selected  in  the  fourth  quarter  FY  1977  for  development  and  ground  tests.  In  1978  the 

Ijrouram  was  restructured  to  provide  a  prototype  miniature  antisatellite  system  to  he  launched  from  an  airplane  with  an 
optio'.  fwr  the  development  of  ground  launched  system,  if  requirements  dictate.  The  design  of  the  ground-test  config¬ 
uration  has  been  apf.roved  by  the  Air  Force  and  assemblies  of  the  miniatuue  vehicle  have  undergone  ground  testing.  An 


Alt  Force  review  of  the  PMALS  preliminary  design  has  been  completed.  Wind  tunnel  tests  have  been  performed  to  define 
missilt?  aerodynamic  configuration.  The  preliminary  design  of  the  mission  control  segment  to  support  ASAT  testing  has 


ht-en  rom,')l et  (''d  . 


ie.si<ir!  and  a 
(’omi’il et  (‘.i  an 


r 


al  1 


Fn  June  1980,  contracts  were  awarded  to  the  Vought  and  Boeing  Corpxorations  for  completion  of  final 
^flight  test  program.  The  conventional  antisatellite  preliminary  design  efforts  have  been 
t'on'ractual  eff 'rts  were  completed  in  February  1V80.  Fabrication  of  PMALS  the  test  hardware  for  the 


t  I  1  (]ht  tt';;t  [uoit.un  his  started. 


i'et.uL^d  desi<?n  of  the  Instrumented  Target  Vehicle  to  support  ACAT  flight  testing  was  initiated  following  award 
the  devcloi)inent  contract  to  AVCO  Corporation  in  May  1979.  An  Air  Force  review  o^  the  desiijn  was  accomplished  in 
DAO.  Suhsvst.M.i  qua  1  r  f  icat  ion  testint;  has  begun.  Fabrication  of  the  T  "iTVs  for  the  PMALS  test  program  has  begun. 
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program  Element:  #  64406F 

DoD  Mission  i'rea:  Space  Defense,  #  123 

(U)  Laser  systems  have  been  and  will  continue  to  be  reviewed  for  possible  advanced  ant isacel lite  (ASAT)  applica¬ 
tions.  A  Congressional ly-directed  mission  analysis  for  a  multi-mission  space-based  laser  has  been  completed. 

2.  FY  1982  Planned  Program;  Detailed  deslon  of  PMALS  will  continue.  Ground  tests  of  the  MV  will  continue. 
System  integration  and  test  efforts  will  continue Q 

^  Activities  at  vhe  Air  Force  Flight  Test  Center  at  Edvards  AFB,  CA  will 
accelera^-e  toward  the["  (first  flight  of  the  Miniature  System  ASAT.  Testing  of  the  interfaces  between  the  ITV  and 

its  Scout  booster  will  begin.  Q  Investigations  will 

continue  on  possible  new  advanced  ASAT  techniques  such  as  lasers  and  particle  beams.  The  $20.0  million  increase  relative 
to  the  FY  1982  Descriptive  Summary  reflects  a  Congressional  add  to  the  FY  1982  Budget  Request  to  support  the  Air  Force 
portion  of  a  new  Space  Laser  Program. 

3 .  FY  1883  Planned  Program :  ^ 

Investi- 

The  additional  funding  relative  to  the  FY  1982  Descriptive 


System  improve- 

Program  to  Completion:  This  is  a  continuing  program.  PMALsj  data  analyses  will  continue  into 

Tins  program  will  continue  to  support,  as  re<Tuired,  the  deployment  of  an  operational  ASAT  capability. 


(jations  will  continue  into  possible  advanced  ASAT  techniques. 
Suin^inry  will  be  used  to  reduce  development  risk  andj*” 

•  FI  1984  Planned  Program : 

ment s  will  be  studied  for  future  implementation. 


Budget  Activity •  Strategic  Programs,  #  3 


prnuram  Flement:  #  64406F 

DoD  Mission  Area:  Space  Defense,  #  123 

6 .  { U )  Milestones ; 

a.  Star*-.  Fabrication  of  Flight-Test  Missiios 

b.  (  Miniature  Vehicle  Ground  Tests  Complete 

c.  (  First  Modified  F-15  Available  for  Test 

d.  (  First  Missile  Captive  Flight  Tost 

e.  (  First  Instrumented  Target  Vehicle  On-Orbit 

f.  {  Missile  Flight-Worthiness  Test  Complete 

g.  {  MV  Qualification  Test  Complete 

h.  {  First  Flight  Test 

i.  {  Initial  Operational  Capabiljf.y 

*  Data  presented  in  Fiscal  Year  1982  Descriptive  Summary 
( U )  EXPLANATION  OF  MILFSTONF:  CHANGES 

a.  (15)  Start  of  fabrication  delayed  one  month  because  of  one -month  slip  in  associated  Critical  Design  Review  (CDR). 
Tliis  (M'iR  was  slipped  to  align  it  with  o»>'.er  on-going  design  reviews.  No  impact. 

b.  (Hu*  system-level  vibration  test  remains.  All  other  tests  completed  on  schedule.  Minor  structural  redesign 
undeiway  anil  will  be  tested  'n 

e.  (D)  Error  in  last  year's  P.F. -level  Descriptive  Summary.  Project- level  FY  1982  Descriptive  Summary  had  correct 

i.it  **. 

g.  OnritMit  S'  hedulo  reflects  first  week  in  ^vice  last  week  in  \  last  year's  ilescripti  ve 

Suminai/ 

7.  (II)  Kt^<Hjrce^s;  Not  applicable 

H.  (II)  roin|)»_r  i  son  with  KY  1‘>H2  budget  Not  Applicable 


Title:  Space  Defense  Systems  Antisate llite i 


Budaet  Activity: 
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Title:  Miniature  Systems _ 

Title;  Space  Defense  Systems  (Antisatellite) 
Budget  Activity:  Strategic  Programs,  #  3 

DETAILEl*  DACKGROUND  AND  DE3CRTPTI0N;  United  States  antisatellite  (ASAT)  development  efforts  were  accelerated  in 
Jdnuar/  1978  follo'.-»ing  promulqation  of  Secretary  of  Defense  guidance  to  "vigorously  pursue"  an  ASAT  capability.  This 
guidance  followed  grawinq  recogiltion  of  (1)  the  crowing  asynudstry  between  the  U.S.  and  the  Union  of  Soviet  Socialist 
Pepublios  (USSR)  in  ASAT  capabilities  and  {2)[_^ 

Thus,  the  development  of  an  ASAT  capability  will  enable  the  U.S.  to 
respond  to  a  Soviet  ASAT  attack  by  providing  the  means  to  destroy  Soviet  satellites  which  enhance  their  war  fighting 
capabilit  iu-s. 

Air  Force  ASAT  development  efforts  have  concentrated  on  miniature,  , systems. 

This  type  of  syste.fi  is  cost  effective,  operationally  flexible  andf* 

j  The  baseiino  ASAT  system,  currently  in  prototype  development  c«>  nsists  of  a  modified  Short-Range  Attack  Missile 
first  stage,  an  AI^^"R  HI  second  stage  and  a  Miniature  Vehicle  (MV)  terminal  warhead  stage.  This  Prototype  Miniature 
a;  r-Iiaunrhe('  System  (AMAIS)  ASAT  wei.ghs  approximately  1  ^pounds  and  is  designed  to  attack  targets  at  altitudes  lesn 
thanl^  nautical  rnlos.  The  MV  warhead  weighs  approximately  pounds,  is  approximately'  ^  uses  af 

jserisor  to  detect  and  track  a  target  satellite  and,  using  small  rockets, 


^oject;  ^  213v 

Program  Element:  #  64406F 

OoD  Mission  Area:  Space  Defense,  #  123 


Com}  .'ti t  ’’ fc  desi<^  contracts  for  tl;**  FMAI.S  were  carried  through  preliminary  design  review  in  FY  1977.  A  Vought  Cor¬ 
poration  design  for  a [  j was  selected  in  the  fourth  quarter  FY  1977  tor  full-scale  development. 

The  Vought  design  will  be  developed  and  gioujsd -tented  through'  Contracts  to  Vought  and  Boeing  were  let  in  FY  80 

for  the  flight  test  of  the  PMAI.S .  |  the  first  flight  demonstration  would  occur  in 

^against  an  Instrumented  Target  Vehicle  being  developed  under  Project  2241. 

(U)  REbATKD  Ac^TIVITlES:  Program  Element  (P.E)  63428F,  Space  Surveillance  Technology,  develops  the  satellite  targeting 
sensors  so  tht'  range  and  the  prediction  acmiracy  of  SPACETkACK  can  Ix:  improved.  This  supports  the  PMALS  program  by 
reducing  th^  rmineuver i ug  requirements  during  the  attack  engagement  and  enhancing  the  probability  of  kill.  P.E.  1231  IF, 
'All  th  American  Air  Defense  Command  Combat  Operations  Center,  Is  develo[)iiu;  the'  Space  Defense  Operations  Center  to  provide 
t  ne  cv>ninand  control  of  ASAT  operatior»s. 

(D)  WORK  PERR(  i.Mtd)  H  ^ :  Air  Force  Systems  Connwind  Space  Division,  Los  Angeles,  A,  manages  this  program.  The  primary 
c(>!it  I  net  ors  iiic  Vought  Corfxrrat  i  on ,  Grand  Prairie,  TX,  and  lk>eing  Aerospace  Corpora*^  Ion,  Seattle,  WA .  Aerospace  CorjKjr- 
n?  inn,  El  Segundo,  ('A,  provi>ies  techrjical  supfxrrt  . 

(U)  FHOJRAJj  oHMtrN'rS  ANJ)_  Ft  m  I  HE  PhrtC.RAMS  : 

1.  FY  19R1  and  PHoi  Accompl i shment s :  Two  competitive  Miniature  Vehicle  (MV)  design  efforts  were  initiated  in 

FY  The  efforts  included  the  preliminary  design  of  the  MV  and  the  spin-up  and  release  c.echanlsm,  limited  aysrem 


U 


project:  #  2 1 34  Title:  Miniature  Systems _ 

Program  Element:  #  64406F  Title:  Space  Defense  Systems  (Antisatellite) 

DoD  Mission  Area:  Space  Defense,  #  12J  Budget  Activity:  Strategic  Programs,  # 

simulations  and  cost  trade-offs  against  variations  in  mission  requirements  and  investigations  Into  NfV  booster  interfaces 
and  deployment  concepts.  In  the  fourth  quarter  of  FY  1977,  the  Vought  Corporation  design  was  selected  for  Prototype 
Miniature  Air-Launched  System  (PMALS)  development  leading  to  demonstration  flights  beginning  in^  Selection  was 

primarily  based  on  system  performance,  risk  as  defined  by  hardware  state-of-the-art,  aoplicabi lity  to  existing  booster 
systems,  and  cost.  FY  1979  efforts  included  developmentj^  jat  Arnold  Engineering 

Development  Center,  redesign  of  the  flight  computer  for  more  storage  capacit'*  and  bench  tests  of  attitude  c  )ntrol  sub¬ 
systems.  Carrier  aircraft  and  PMALS  engineering  interfaces  were  further  refined  and  targeting  algorithm  design  v^as 
initiated.  FY  I9fi0  efforts  included  aircraft/missile  wind  tunnel  testing  at  the  Arnold  Engineering  Development  Center 
(AEDC).  These  tests  determined  aircraf t/missile  aerodynamic  characteristics,  p  tests  at  ASDC  have 

verified  that  the  ^  ^  ^  Contracts  were  let  to  Vought  and,  Boeint?  for[_ 

flight  tests  of  PMALS.  MV  ground  testing  was  completed  in  FY  1981.  This  iiicluded  a  number  of  drop  tests  to  develop 
a  detailed  statistical  model  of  the  MV's  ability  to  detect  and  track  a  simulated  target.  Integration  testing  was  con¬ 
ducted  with  the  MV  and  its  spin-up  mechanism,  fabrication  of  che  flight-test  hardware  has  started. 


2.  FY  1982  Planned  Progr*.m:  Detailed  design  of  the  air-launched  missile,  carrier  aircraft  equipment,  F-15 
aircraft  modifications  and  support  equipment  will  continue.  Detailed  design  of  the  MV  will  be  completed.  A  Critical 
resign  Review  (CDR)  will  be  accomplished  to  authorize  the  fabrication  of  the  fliaht-test  h;<rdware  f 


validation  an<i  verification  of  the  MV  software  will  be  completed. 


I ntegrat ion , 


3. 


”Y  U3B3  Planned  Program: 


c 


Ar  uol d 


Additional  diagnostic 
Kruii n(‘er i  ng  Development 


Additional  funding  will  be  used  to  reduce  development  risk  |__ 
instrumentation  will  be  added  to  the  test  missiles  and  additional 
Center  (AEDC)  will  lie  conducted.  T 


ground  tests  at  the 


4  . 

t i nue . 


KY  IPq 4  Planneil  Program : 
System  iinpr  )vement  studies  ’''ill 


r 

he 


initiated. 


^  w i 1 1  con - 


x'l'mp  1  et  i  on 


Pr(^gram  to  Comjiletion:  This  is  a  continuing  program.  The  PMALS  flight  test  program  Is  scheduled  for 
in  e.ii  ly  ^ 

This  Proiiram  Element  will  continue  to  support  the  PMALS  through  transition  to  an  operational  capability. 

‘iin 


Project;  #  2134 

Program  Element:  #  64406F 

DoD  Mission  Aiea:  Space  Defense »  #  123 

6.  (U)  Milestones; 

a.  Start  Flight  Test  Missile  Fabrication 

b.  (U)  Start  Flight  Test  Carrier  Aircraft  Equipment  Fabrication 

c.  (  Miniature  Vehicle  Ground  Test  Complete 

d.  (  First  Modified  F-15  Test  Aircraft  Available 

e.  (  First  Missile  Captive  Flight  Test 

f.  (  Missile  Flight-Worthiness  Test  Complete 
q.  (  Miniature  Vehicle  Qualification  Test  Complete 

h.  (  First  Flight  Test 

i.  (  Last  Test  Flight 

*  Data  presented  in  Fiscal  Year  1982  Descriptive  Summary 

(U)  EXPLANATION  OF  MILESTONE  CHANGES 

a.  (n)  Sto.*-  of  fabrication  delayed  one  month  because  of  one-month  slip  in  associated  Critical  Design  Review  (CDR). 

This  CDR  v;as  slipped  to  align  it  with  other  on-going  design  reviews.  No  impact  on  overall  schedule. 

b.  (U)  Same  as  Item  b.  alcove. 

c.  One  system-level  vibration  test  remains.  All  other  tests  completed  on  schedule.  Minor  structural  redejign 
underway  and  will  be  tested  in^ 

d.  (M)  FY  1982  Descriptive  Summary  reflected  arrival  at  test  base.  Additional  instrumentation  and  checkout  require 
at  test  base. 

q.  Current  scliedule  reflects  first  week  in|_^  Jvice  last  week  in^  ^in  last  year's  Descriptive 

Fti.inmary. 

7 .  ( 1 1 )  R(»sources  : 

FY  1981  FY  1982  FY  1983 

Actual  estimate  Estimate 

FIvi’f.K  -  Miniature  Systems  105,773  1O2,f.C0  193,264* 

procurement  ( PF  12450F) 

-Aircraft  Modification  0  0  0  0  ContinuinvT 

-Missi'ii*  Procurement  0  0  0  32,800  Continuing 

8 .  ( U )  Oomt)aris>>n  with  FY  1981  Pudget  [^ata  : 

ICDTS.K  ~  Miniature  Systems  82,473  162,600  ',73,690*  -  Continuing  Not  Applicable 

Procurement  (PE  12450F) 

-Aircraft  M(^i1i  f  irat  ion  0  0  4,800** 

*  Increaiei  funding  will  be  used  to  reduce  development  rlsk^ 

••  Tiansterred  within  P.E.  12450F  to  5tDT*.E  (  3600)  approjir iation 


Not  Applicable 
Not  Applicable 


Total 

FY  1984  Additional  Estimated 

Estimate  *■  o  Completion  Costs 

168,038  Continuing  Not  Applicable 


Title:  Miniature  Systems _ 

Title:  Space  Defense  Systems  (Antisatellite) 

Budget  Activity:  Strategic  Programs,  #  3 


Continuing 


Noc  Applicable 


project :  #2241 

Proqram  Element:  #64406F 

DoD  Mission  Area:  Strategic  Defense,  #123 


Title:  Instrumented  Target  Vehicle 

Title:  Space  Defense  Systems  _[  Antisatellite) 

Budget  Activity:  Strategic  Pre-grams,  #3 


DETAILED  BACKGROUND  AND  DESCRIPTION:  Instrumented  Target  Vehicles  (ITV)  are  requiren  as  orbital  tost  ttirgets  to 
evaluate  the  effectiveness  of  the  antisatellite  system  being  developed  by  Project  2134,  Miniature  Systems.  The  ITV 
will  contain  sufficient  on-board  instrumentation  for  determining  destruction  and  for  assisting  ground  tracking  stations 
in  collecting  antisatellite  performance  parameters;  p 

j  The  objective  of  this  program  is  to  collect  sufficient  ant isatel iite  performance  information 
so  that  a  go/no  go  decision  can  be  made  on  deployment  of  an  operational  antisatel lita  system.  For  the  Prototype  Miniature 
Ai rLaunched-System  with  its  Miniature  Vehicle  warhead,  the  target  will  be  required  to  resol vep 

Miniature  Vehicle  specifications  call  for  a, 


ITVs  ran  be  launched  from  a  single  SCOUT  booster. 


_j  Two 


(U)  REIiATFD  AC*riVITIES:  This  project  is  re<^ui  red  to  support  Prototype  Miniature  Air-Launched  System  (PMALS) 
lljgltt  demonstrations  conducted  under  Project  2134. 

PEKFtd<MED  BY  •  TJds  project  is  managed  by  Air  Force  Systems  Command's  Space  Division,  Los  Angeles,  CA.  The 
Aorospare  Cot porat ion ,  El  Segundo,  CA ,  provides  technical  support.  AVCO  Corporation,  Wilmir;gton,  MA,  was  awarded  the 
.l.'veloprnent  ('out  ract  for  the  Instrumented  Target  Vehicle  in  May  1979. 

(!!)  PR(V,RAM  ACC’OMPLISUMFNTS  AND  FUTURE  PR(X,RAMS: 


1-  )  FY_  19H1  and  Prior  Accomplishments:  Preliminary  designs  for  the  ITV  were  examined  under  Proiect  2134,  Mini- 

atute  Systems.  A  survey  was  conducted  of  all  D»‘partment  of  Deft^.ise  instrumentation  agencies  to  identify  existing  off-the- 
shelf  hardwai**  an<l^  tec)ini<pies  that  could  b»*  appl  ieii  to  tlie  development  of  a  target  vehicle.  Analyses  were  perfiirmed  to 
•  •st.ibHsli  initial  j  The  exclusive  use  ot  existing  orbital  objects  or 

ptggY))ack  payloads  as  ant  isatel  1  i  le  targets  was  examincil  and  found  to  be  unsat  i  sf  actory .  Only  a  dedicated  and 
tdf.piately  instrumented  target  ('ould  verify  ant  i  satel  1  i  te  fxjr  formance .  A  competitive  design  definition  was  Lnitiated. 

AV«'i)  Corpojatiori  won  the  competitive  procxjrenent  for  this  effort-  r  "^deve  1  opment 

test;,  weje  r.  njtpl  et  ed .  P  formaruv  tests  in  vacuum  and  zero-gravity  <lrop  tests  have  been  completed.  A  contract  option 
toi  t.ibf  jeat  i<»n  ITVs  .ind  t  liuht.  sup^x^rt  was  exert'iseil  in  Septemlntr  1980.  Subsystem  qualifeation  testln<:  has 

b.Mjutt.  Fahricat  lor,  of  ^  ~  ITVs  t<u  the  PMALS  flight  test  fuogram  has  begun. 

•' J't  o-j!  u!i :  Fab-z  i  cat  io:j  tif  Instrumented  Target  Vehicles  (ITV)  for  the  Protz^tyjH*  Hintature  Air- 
l  uui  -he  1  nyst.-Ki  (pMAi.S)  aru  isatel  1 1 1  e  flight  test  prt*gram  will  continue.  System-level  qualification  testing  wi  1  1 
,..1.  The  fi.nal  performance  tests  {dynamic  slructvire,  canister  function,  antenra  patten  and  ^ 
will  cotnpleiel.  ('omp.  nent  and  !  nt  e.|rat  ion  testing  U^tween  the  ITV  and  its  SCOUT  Ixnujter  will  Ix'  conducted. 


P ro  i oct :  (I ■' ?_4  1  Ti  1 1  o  :  Inst rum'^ntofi  Tartj'T  Veil  ic I 

Program  Klement:  #  64406F  Title:  Space  Defense  Systems _ IH  r  o ) 

DoD  Mission  Area:  Space  Defense,  ^  ir!3  P.udget  Activity:  Strategic  Programs,  ^  3__ 

3.  FY  19b3  P^'^nned  Program:  Fabrication  of  the  ITVs  for  the  PMALS  fllglit  test  program  will  continue.  a  com- 
municatlor.  link  between  the  launch  site  and  the  Air  Force  Satellite  Control  Facility  will  be  established.  Integration 
into  the  launch  facilities  will  be  accomplished.  The  first [  IT\'  satellites  will  be  delivered.  [ 

4.  FY  1984  Planned  Program;  The  lastp  J ITVs  will  be  delivered.  The 

5.  Program  to  Completion:  Assuming  a  successful  development  test  and  engineering  effort  for  the  PMALS,  this 

program  will  complete  in  the'_  _,time  period.  Target  vehicles  for  advanced  antisatellite  technique  s-uch  as  lasers, 

l'*  may  require  additional  Research,  Development,  Test  and  E\'aluation  funfUng  In  the 

ou«^  years.  ( FY  19fl4  and  out) 

fi.  (U)  Milestones : 

H.  (U)  Instrumented  Test  Vehicle  Cotit  ract  Award 

h.  (U)  Design  Review  to  Authorize  Fabrication 

c.  (  Performance  Tests  Complete 

d.  (  Qualification  Tests  Complete 

e.  (  '  Launch  First  Vehicle  (2  ITVs) 

f.  '  )  Contract  Fnd 

■*  Data  presented  in  FY  1902  Descriptive  Summary 

( U )  EXPLANATION  OF  MILESTONE  CHANGES 

c.  (IJ)  Slip  caused  by  late  delivery  of  electronic  piece  parts 
-1.  (U)  Same  as  Item  c.  above 

7.  (U)  Resources :  Total 

FY  190!  FY  1902  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  to  Completion  _ 

RDT&E  20,00  0  17,800  1  7,00  0  lO.SOO  Continuing  Nor  ApplV-'arOe 

0  .  ( U  )  Compa r  1  son _w  1  th  190  1  nu«lget  Data  ; 

RITTfcE  2S,  300  17,000  If-,  100  -  Continuing  No?  Arpllcibl.* 


■^21 


Bu'^qet  Activity:  Strategic  Programs,  #3 
Program  Element:  #64406F,  Space  Defense  Systems 

Test  and  Evaluation  Data 

1.  (U)  Development  Test  and  Evaluation:  Developme  it  testing  on  all  elements  of  the  Prototype  Miniature  Air-Launched 

System  vPMALS)  continue  at  an  accelerated  pace.  Major  system  and  sub-system  tests  on  the  flight  sensor  assembly,  the 
ALTAIR  second  stage  motor  case  and  the  focal  plane  cryogenic  cooling  system  have  bean  compl ?ted.  A  system  lev  ‘1  verifi¬ 
cation  of  critical  flight  events  and  an  F-15/antisLteliite  missile  fit  check  have  also  been  conducted. 

The  flight  sensor  assembly  (FSAj  is  the,  Isensor  of  uhe  Miniature  Vehicle  (MV).  The  sensor  is 

an  extremely  small  double  folded  Gregorian  telescope.  During  the  ter. ting  of  the  engineering  model,  tl’.ree  major  problems 
were  surfaced.  A  Performance  Demonstration,  completed  in  May  1981,  verified  the  solutions  of  these  problems.  The  three 
major  performance  problems  were:  [ 


Hughes  Aiicr.’'ft  Company,  the  contractor  foi  the  FSA,  developed 
analysis  aid  testing  tasks  to  investiuate  and  solve  these  rroblems.  in  the  case  of  the  first  problem,  testing  of  t)ie 
sensor  repealed  that 

oroblem  was  resolved f  J  The  second  problem. 


The  problem  was  reso*ved  by: 

The  sensor  with  the[^  _  Jwas  then  tested  to  verify[<  ]  perfi-'manc*' .  Single 

apc'rature  line-of-sight  measurements  ofj  Jwere  used  to  verify!  }  per  formance .  During  thesel 

^  During  tnej  ,  test, 

[  demonstrating  impvo.'ed)  Jquality.  The  improvements  in[  noasurements 

were  verifietl  by  using  t)ie  )meti.od.  The  last  pr'd)lem. 


The  FSA 

Perf i^riTvince  r  emons t  rat  5  nn ,  wMic>i  was  a  sumirwry  of  rhe  aforementioned  tests,  s)iowed  that  me  sensor  would  meet  perfoimance 
re  jvii  r.-menr  s  ■  Tfiere  is  now  a  high  degree  of  confidence  that  the  FSA  will  meet  [_  J  requi  remer  ts  and  t)ie 

^  _jwill  adequately  measure  FSA  performance.  The  f*  _JwilI  be  validated  withF 

J 

(tl)  Ttii*  ‘iiM-of  d  stag.*  of  rlu*  1  MAPS  missile  uses  t)u?  Vought  Corporation  ALTAIR  mitor.  The  ALTAIR  is  a  proven  motor 
that  fias  U‘.*n  used  foi  many  years  as  fouitfi  stage  of  tlie  Scout  bvioster.  T)ie  Ai.TAIR  has  been  modified  b<jth  structurally 
ati  1  th.eimally  f-x  the  anticipated  P.'-IALS  flight  environments.  A  limited  qualification  program  )ias  been  planned  to  verify 
th**  motor's  pe  r  f  oi  rtince .  "niis  program  is  comprisevi  of  an  emfity  morot  case  test  (19B1),  three  development  motor  reifts 
lloMj)  uni  woitliiness  motor  tests  (  19821  .  The  motor  case  teat  was  conducted  in  July  19h1.  The  objective  of 

lii.*  r.*st  was  to  d.-teimin.*  the  case  structural  load  }>erform.ince  along  with  internal  pressure  limitations.  F*'.'  placing  cVie 
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case  in  a  loads  fixture  and  applying  lateraJ  and  axial  forces,  the  bendiiig  and  tvt'.sting  experienced  during  flight  was 
simulated.  The  performance  witnessed  in  this  test  sh«.'wed  significant  margins.  The  structural  integrity  of  the  case  is 
well  above  the  levels  reciuired  by  the  antisatellite  (ASAT).  Internai  pressure  limitations  were  tested  by  pressurizing 
the  case  with  water  at  a  specified  rate  until  case  failure.  The  case  demonstrated  a  burst  pressure  well  in  excess  of 
thv?  proof  levels  required.  However,  when  the  case  failed,  it  did  not  rupture  in  the  anticipated  reg’on.  After  investi¬ 
gation  cf  the  case,  the  rivets  used  to  hold  the  mounting  flanges  to  the  ends  of  the  case  were  seen  to  have  damaged  the 
case  at  the  fore  and  after  domes.  A  redesign  was  initiated  to  update  the  riveting  procedure  to  allow  more  clearance 
between  the  rivets  anc  the  case  surfac''.  Although  positive  margin^s  were  demonstrated  in  the  test,  the  redesign  was 
acci'.'Tinl  ished  in  order  to  allow  for  pre-interference  with  case  expansion  due  to  internal  pressu*-e  and  to  lessen  the  risk 
of  damaging  the  case  during  fabrication. 

The  "jsystem  for  the  |is  housed  in  the  ammunition  bay  of  the  F-15*'  and  the 

upper  stage  of  the  ASAT  missile.  This  system  usesT 

Similar^  ^systems  have  been  used  in  a  number  cf  ot'"«r  satellite  programs 

using  L  J  sensois.  The  [_  j system  for  the  ASAT,  however,  has  been  identified  as  a  potential  cost  driver  due  to  the 

configuration  and  environments.  No  other  system  has  been  placed  in  the  severe  environments  produced  by  F--15  flight  of 
up  to  f  hours.  The  system  developments  nest  were  coumlcted  in  July  1981.  The  test  simulated  the  flight 

environments  at'd  mission  timelines.  The  required  [_  Jwas  demonstrated.  The  results  implied  that  the 

overall  [  .  This  problem  was  traced  to  differences  between  the  f  light-hardwp.re  and 

the  test-hardware.  All  test  anomalies  were  resolved.  The  test  showed  the  system  should  perform  its  required  mission. 


Critical  Flight  Event  Testing  (CFET)  was  performed  on  the  ground-test ’MV  tc  verify  its  ability  to  correctly 
function  under  critical  combinations  of  onv ironmentc  and  functional  reqaire.nentc .  Tiiese  e'^vironmenta  included  the  MV 

-I  f 

J  as  a  free  body  or  in  a  constrained  manner  simulatinq  three  Ixidy  motion;  [_ 

vecuim^;  "zero  g" ;  and  the  dynamic  inter¬ 
action  tvitween  th.e  MV  and  <iispenser.  Functional  evaluation  of  the  MV  avionics  was  accomplished  on  a  system  test  bench 
thatp  j  Targets  with 


variations  in  Intensity,  size,  modulation,  and  separation  were  provided. 


The  MVI 


was  exercised. 


rliv  function.il  evaluatioi^  of  MV  and  dispenser  working  together  was  done  in  a  vacuum  chamber.  \ 

^  A  "Free-Fall"  system  supported  tne  MV 

and  disfionser  anti  provided  a  platform  for  the  pre-dispensing  functions  and  a  "zero  g”  dispensing  environment.  The  MV 
performed  ^ 

The  CFhT  demonstrated  tne,  capability,  the  MV's  capability  to[  pj  designated  target,  the  dis¬ 

penser  capaiiility  to  perfcjrm  to  design  requirements,  and  the  inregrated  mV/uiapeaser  performance. 


A  full  scale  fit  check  of  the  ASAT  hardware  mock-ups  and  an  F-15A  was  coitipleted  ini  j  No  major 

problems  were  d  i  *;i-overod .  The  check  was  done  at  Boeing  Field  in  Seattle,  WA.  The  pylon  moeV-up  was  mated  to  a  test 
F-ISA  from  K!.^.ttds  Air  Force  Base.  The  missile  mock-up  was  next  mated  to  the  pylon.  Missi  le/pylor  connections  and 
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structural  clearances  were  verified.  The  pallet  mock-up  hardware  was 
Clearances  in  the  bay  were  verified.  ASAT  pylon,  pallet,  and  missile 
the  flight-test  hardware  is  scheduled  foi ’  1 


loaded  ir.to  the  F-15A  and  ammunition  bay. 
loading  procedures  were  tested.  A  fit  check  with 


2.  Operational  Test  and  Evaluation;  The  initial  operational  test  and  evaluation  of  the  Prototype  Miniature  Air- 

Launched  System  of  the  Space  Defense  System  Program  will  be  conducted  by  the  Air  Force  Test  and  Evaluation  Center,  with 
personnel  ind  assistance  from  the  Aerospace  Defense  Center,  Tactical  Air  Command,  Strategic  Air  Command,  Air  Force  Logis¬ 
tics  Command,  Air  Force  Communications  CoiTimand,  and  Air  Training  Command  as  part  of  a  combined  Development,  Test  and  Eval- 
uation/Initial  Operational  Test  and  Evaluation  program.  Initial  Operational  Test  and  Evaluation  will  provide  test  infor¬ 
mation  to  support  scheduled  decision  milsrtones  and  to  support  a  declaration  cf  initial  operational  capability.  More 
specifically,  Initial  Operational  Test  and  Evaluatior.  will  evaluate  the  effectiveness  and  suitability  of  the  antisatell Lte 
system  and  the  capability  of  surveillance,  command  and  control,  and  communications  systems  to  provide  adequate  support. 
Test  and  evaluation  is  currently  sclieduled  to  commence  inf"  |and  is  expected  to  be  complete  apnioximaLely 

P  _  j 


Initial  Operational  Test  and  Evaluation  will  accomplish  the  following  major  oDjectives.  Evaluate: 

(U)  ''he  capability  of  the  surveillance  sensors  to  collect  and  provide  ephsmeris  data  on  designated  targets  with 
the  requ’red  degree  of  accuracy  and  timeliness. 

(U)  The  cafiability  of  command  and  control  elements  to  perform  all  required  functions,  to  include  decision  making, 
and  dissemination  of  execute,  recall,  terminate  and  other  commands. 

(Ii)  The  capability  of  the  communications  system  to  pass  required  information  bettveen  system  elements  in  an  accu- 
>'ato  and  timely  manner. 

(U)  The  cajiability  to  lav’nch  the  Prototype  Miniature  Air-Launched  System  missi'e,  with  associated  dispenser  and 

miniature  vehicle,  from  the  F- 1 S  aircraft  within  required  accuracy  and  timeliness  constraints. 

Tlie  capalulity  of  the  miniature  vehicle  to|^ 

(U)  System  suitability,  to  include  initial  data  relevaiit  to  reliability,  availability,  maintainability,  logistic 
r>up|>- >rt  ahi  1  i  {  y ,  and  coinpat  i  hi  1  i  v  y  with  other  systems,  computer  hardware  and  software. 

(U)  Tin-  Initial  0|ieratinnal  '^est  and  Evaluation  will  be  awcomplished  through  evaluation  and  demonstration  of  the  var¬ 
ious  system  s‘Miments  and  tests  of  the  entire  system.  Segment  test.^  will  evaluate  the  performance  capabilities  of  individ- 

uil  system  st-qinenls  si;ch  as  surveillance  sensors,  command  and  control  elements,  communications  systems,  etc.  System  test¬ 
ing  will  invc^lv'’  dry  runs  to  exercise  and  evaluate  all  system  segments  to  the  point  of  weapon  launch.  Flight  tests,  under 
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the  direction  of  the  Air  Force  Systems  Command,  will  involve  all  segments  and  include  launching  the  weapons  against  an 
Instrumented  Target  Vehicle,  a  specialized  target  vehicle  developed  by  AVCO  Corporation,  j 

__  Air  Force  Test  and  Evaluation  Center  will  independently  evaluate  live- 
tire  test  data  and  will  use  simulation  and  analyses  to  supplement  live-fire  . est  results. 

Prototype  weapons  and  equipment,  developed  by  Boeing  and  Vought  Corporations,  will  be  used  for  testing  during 
Development  Test  and  Evaluatdon/Initial  Operational  Test  and  Evaluation.  Test  residuals  will  support  a  Limited  Capability 
between  f" 

(U)  Primary  test  team  elements  wilx  be  located  at  Vandenberg  Air  Force  Base,  CA;  Edwards  Air  Force  Base,  CA;  and  the 
North  American  Air  Defense  Command  Cheyenne  Mountain  Complex,  CO,  Captive-carry  and  other  segment  tests  will  be  conducted 
on  the  Air  Force  Flight  Test  Center  range.  Other  captive-carry,  dry  run  and  live-fire  tests  will  involve  flying  from 
Edwards  Air  Force  Base  to  the  Western  Test  Range  near  Vandenberg  Air  Force  Base,  CA,  where  flight  tests  will  be  monitored 
by  Western  Test  Range  sensors.  The  Air  Force  Satellite  Control  Facility  will  control  and  track  the  instrumenced  test 
vehicles.  Evaluators  located  in  the  North  American  Air  Defense  Command  Cheyenne  Mountain  Complex  will  evaluate  mission 
operations  center  actions. 

The  number  of  test  articles  to  be  available  for  testing  is  as  follows:  (These  test  articles  are  not  in  addition 
to  Development  Test  and  Evaluation  resources). 

I  _  Prototype  Miniature  Air-Launched  System  missile. 

(U)  Two  modified  aircraft  with  asst'Ciated  pylons,  carrier  aircraft  equipment,  support  equipment,  etc. 

(U)  A  simulation  model  of  weapon  performance  from  launch  of  the  missile  from  the  aircraft  to  impact. 

^  Instrumented  Target  Vehicles  to  support  all  live  fires. 

(U)  A  minimum  of  93  captive-carry  hours. 

There  will  be  a  total  of)  missiles  procured  for  the  test  program  and  to  support  a  Limited  Capability. 

(U)  Reliability,  availability  and  maintainability  test  and  evaluation  ..ill  be  conducted  using  resources  available, 
supjxirt  and  test  supjxort  equipment,  and  captive-carry  missions.  Reliability,  availability  and  maintainability  i.oals  have 
not  yet  Ixmmi  established.  Initial  evaluations  will  assume  contractor  maintenance  and  support  for  ’■^e  life  of  the  system; 

however.  Air  Force  Test  and  Evaluation  Center  will  perform  "Blue  Suit  versus  contractor"  evaluatiouo  to  recommend  the 

firoper  mix  of  Blue  Suit  and  contractor  maintenance  personnel. 

(U)  Follow-on  Test  and  Evaluatron  will  be  conducted  by  Air  Force  Test  and  Evaluation  Center  (phase  1)  and  the  using 
command  (i)hase  II).  Production  weapons  and  using-command  aircraft  will  he  used  to  test  areas  not  ade<]uately  tested  during 
initial  operat iona 1  test  and  evaluation,  changes,  and  deficiency  correction. 
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3.  (U)  System  Characteristics: 


(U)  First  Stage:  Standard  Short  Range  Attack  Missile  plus  three  fixed  fins  and  two  modified  variable  fins 


Objective 

-  Weight:  (Pounds)  1437 

-  Thrust:  (Pounds)  7511 

-  Temperature:  (Degrees  Fahrenheit)  -65  to  +145 

-  Total  Impluse:  (Pound-seconds)  252,800 


Demonstrated 

1437 

7511 

-65  to  +145 
252,800 


Method 
Measurement 
Ground  Test 
Environmental  Test 
Ground  Test 


(U)  second  Stage:  Standard  ALTAIR  III  with  minor  structural  modifications  ano  reaction  control  system. 


-  Weight  (Pounds) 

-  Thrust  (Pounds) 

-  Burn  Time  (Seconds) 

-  Total  Impluse  (Pound-seconds 

Miniature  Venicle 


671 

5,950 

27.4 

170,000 


671 

5,950 

27.4 

170,000 


Measurement 
Ground  Test 
Ground  Te.st 
Ground  T.ist 


-  Weight  (Pounds) 

-  Dimensions  (Inches) 

-  Destruct  Mechanism 


c  J 


Measurement 
Measurement 
Flight  Test 
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Program  Element;  #  64711F _  Title?  Systems  Survivability  (Nuclear  Effects) 

DOD  Mission  Area;  Airborne  Strike,  #113  Budget  Activity:  Strategic  Programs"# 3 

(U)  RESOURCES  ; PROJECT  LISTING);  ($  in  tliousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

NuiTilDer 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 
Continuing 

Costs 

'RTTAL  FXDR  PROGRAM  ELEMETF 

12,149 

12,055 

13,948 

17,361 

nTa”^ 

2485 

S/V  Assessment  of  C^  Systems 

1,600 

2,100 

2,100 

2,60C 

Continuing 

N/A 

3763 

S/V  Assessn^ent  of  Aerospace  Systems 

7,000 

6,100 

8,200 

10,500 

Continuing 

N/A 

4695 

S/V  Assessment  of  Satellites 

3,549 

3,855 

3,648 

4,261 

Continuing 

N/A 

(U)  BRIEF  DESCRIPTION  OF  ELEMEOT  AND  MlSSia,’ 

NEED;  Hie 

thrust  of 

this  program 

is  to  assess. 

through  analysis 

and 

testing,  Uie  effects  generated  by  a  nuclear  weapon  on  the  survivability/vulnerabilicy  (S/V)  of  Air  Force  aerospace 
(aircraft,  missiles),  camand  and  control  commi’ni  cat  ions  (C^)  systems  and  satellites,  and  to  develop  LliC 
engineering  teclinology  for  hardening  tliese  systems. 


(U)  BA^?IS  FOi^  FY  1983  RI7r&E  REQUEST^,  This  prograiii  will  develop  and  use  analytical  techniques  and  the  elect ranagne tic 
t\ilse  (EMP)  and  system  generated  (SGi]MP)  test  facilities  needed  to  assess  the  nuclear  S/V  of  aerospace  systems 
associated  structures  (Project  3763),  ground  leased  C^  systems  and  connunications  network  overlays  (Project  2485), 
ant)  satellites  and  communication  lirJcs  (Project  4695).  Cost  based  primarily  on  historic  data  and  existing  contracts. 


(U)  a>iPAl^ia)N  with  FY  1982  DESGtlPilVE  SUT-IMARY; 


FY  1981 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


'Total 

Additional  Estimatt'd 
to  Cfxipletion  Costs 


Rmw, 


13,880  12,300  14,300 


Continuing  N’/A 


!U)  OrilFJ<  APPKOPiaATIQN  FUN1>S:  Not  A[)pli cable. 


Program  Element:  64711F  Title:  Systems  Survivability  (Nuclear  Effects) 

DoD  Mission  Area:  Airborne  Strike,  //113  Budget  Activity:  Strategic  Program  //3 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objectives  of  this  program  are  to  assess  the  survivability /vulnerability 
(S/V)  of  Air  Force  aerospace  and  communications  systems  that  may  be  required  to  operate  in  a  nuclear  environment, 
and  to  develop  engineering  technology  for  their  hardening.  The  Air  Force  Nuclear  Criteria  Group  establishes  hardness 
criteria  levels  for  developmental  systems  early  in  their  design  phase  and  for  operational  systems  upon  request. 
Requirements  involving  operational  systems  are  provided  by  using  commands.  For  some  types  of  nuclear  weapons 
effects,  available  assessment  and  hardening  technology  must  be  extended  before  application  to  complex  modern 
systems.  The  assessments  include:  analyse*  to  determine  the  paths  and  amounts  of  energy  coupled  into  systems 
and  to  identify  critical  components  and  circuits;  laboratory  tests  to  measure  the  response  of  components, 
circuits,  and  subsystems  to  that  energy;  and  simulation  tests  of  full-scale  systems  to  verify  analyses  and 
laboratory  results,  and  to  increase  confidence  in  the  techniques  used  for  system  hardening.  Tho  development  of 
hardening  guidelines  uses  the  assessment  results  to  specify  methods  to  control  energy  entry  into  systems  and  to  in¬ 
crease  the  resistance  of  susceptible  components  and  subsystems. 

The  program  is  currently  divided  into  three  projects:  Project  2485,  S/V  Assessment  Command  and  Control 
Communications  (C^)  Systems,  consists  of  the  development,  acquisition,  and  use  of  assessment  techniques  and  Electro¬ 
magnetic  Pulse  (EMP)  treasured  test  data  to  determine  the  nuclear  S/V  of  critical  ground  command  and  control 
communications  including  data  links;  Project  3763,  Survivability/Vulnerability  Assessment  of  Aerospace  Systems, 
mainly  consists  of  the  assessment  (analysis  and  testing)  and  hardening  of  aircraft  and  missiles  such  as  the  E-3, 

E-4,  EC-135,  F-lb,  B-52,  B-1,  FB-111,  Air  Launched  Cruise  Missile,  Ground  Launched  Cruise  MissiJe,  MX,  etc.,  when 
they  are  subjected  to  various  nuclear  environments;  Project  4695,  S/V  Assessment  of  Satellites,  consists  of  the 
development  and  use  of  analysis  and  testing  techniques  for  the  Systems  Generated  EMP  and  Transient  Radiation  Effects 
to  assess  space  systems  and  their  communications  links  with  primary  emphasis  on  warning,  alerting  and  controlling 
the  strategic  forces.  Hardening  assistance  and  design  guidelines  are  provided  to  Strategic  Air  Command  and  many 
Program  Offices. 

(U)  RELATED  ACTIVITIES:  This  Program  is  related  to  Air  Force  programs  to  develop  and  maintain  a  sufvlvable  strategic 
force  with  associated  command  and  control  communications  systems.  A  joint  working  group  between  the  Air  Force,  the 
Defense  Communications  Agency,  and  the  Defense  Nuclear  Agency  has  been  established  to  coordinate  command  and 
control  communications  assessment  plans  and  to  effect  timely  exchange  of  results.  Program  Element,  64747F/Pro ject 
1209,  Nuclear  Effects  Simulation  Test  Facilities  and  Program  Element,  62601/Pro j'^ct  8809,  Nuclear  S/V  Technology, 
Program  Element  63438F,  Satellite  Systems  Survivability  and  PE  63244F,  Aircraft  Nonnuclear  Survivability  are 
related.  (  Test  facilities  for  this  progran  are  acquired  under  Program  Element  64747F,  Project  1209,  Nuclear 
Effects  Simulation  Test  Facilities.) 

(U)  WORK  PERFORMED  BY;  The  program  is  managed  by  the  Air  Force  Weapons  Laboratory,  Klrtland  AFB,  NM.  Contractural 
work  is  performed  by  Nanofact  Corporation,  Cl'.lcago,  II;  Textronlcs,  Inc.,  Beaverten,  OR:  New  Mexico  School  of  Mines, 
Socorro,  NM;  TiM  Electronics,  Albuquerque,  NM:  University  of  Arizona,  Tuacon,  AR;  EG&G  Incorporated,  Albuquerque, 

NM;  Computer  Sciences  Corporation,  Falls  Church,  VA;  R&D  Associates,  Marina  Del  Rey,  CA:  TRW,  Incorporated,  El  Segundo, 
CA;  Intelecom  Radiation  Technology,  San  Diego,  CA;  Mission  Research  Corporation,  Santa  Barbara,  CA;  Physics,  La  Jolla, 
CA;  and  Mission  Research  Corporation,  Albuquerque,  NM. 


Program  Element:  64711F 

DoD  Mission  Area:  Airborne  Strike,  //113 

PR0GRA:>1  accomplishments  and  future  PROGRAMS: 

1.  (U)  FY  81  and  Prior  Accomplishments:  In  Project  2485,  an  Air  Force  Strategic  Command,  Control  and  Coramonications 

(C^)  Data  Base  was  established  to  cover  all  projects.  A  ground  based  High  Altitude  Radiation  Detection  System  was 
also  developed,  tested,  and  installed  at  an  operational  location.  An  Electromag.^''tlc  Pulse  (EMP)  validation  tost  of 
the  Defense  Support  Program  satellite  simplified  processing  stations  was  completed.  Final  hardening  design  of  Ground 
Launched  Cruise  Missile  C^  sv^stems  was  studied,  investigation  of  the  use  of  the  fiber  optics  as  a  nuclear  hardening 
technique  was  started.  PAVE  PAWS  Ei.ectromagnetic  Pulse  Survivablli tyy'Vulnerabillty  (S/V)  Studies  were  completed.  A 
hardened  screen  room  for  the  Strategic  Air  Commani  has  been  designed,  constructed,  and  tested.  Electromagnetic  pulse 
shielding  was  designed  for  the  Operational  Support  Center  for  US  Air  Force  Europe.  Planning  for  an  on-site  test  of  the 
shield  integrity  was  Initiated.  Validation  of  the  Survivable  GrounJwave  Communications  Network  concept  was  started. 

In  Project  376S,  An  EMP  assessment  was  performed  on  the  EC-135,  S-3A,  E4B,  P-32,  F-16,  A-7,  the  Navy  C-130  Take 
Charge  And  Mov'j  Out  (TA^  AMO)  Aircraft  and  the  Air  Launched  Cruise  Missile.-  An  evaluation  of  EMP  upset  and  permanent 
damage  fo-  E-4  subsystems  was  completed.  Analytical  tools  to  address  external  coupling,  deliberate  antennas  and  aircraft 
Inadvertent  penetrations  were  developed.  A  corona  study  on.  trailing  wire  antennas  and  an  in-flight  EMP  test  of  the 
Navy  TACAMO  aircraft  with  trailing  wire  extended  were  completed.  Nuclea.  blast,  thermal  and  shock  effects  on  aerospace 
systems  were  studied  to  develop  necessary  hardening  techniques  and  guidelines  for  Program  Offices.  These  techniques 
and  others  were  Integrated  into  the  tech  lology  data  base.  An  EMP  assessment  of  the  FB-111  aircraft  was  star‘'ed.  A 
cooperative  multi-agency  EMP  technology  development  program  was  stated  in  conjunction  with  the  Defense  Nuclear  Agency. 

In  Project  4695  a  laboratory  System  Generated  EMP  experimental  program  received  more  emphasis.  This  program  Included 
development  of  low-level  photon  sorces  and  their  use  in  analysis  and  testing  of  complex  satellite  models  and  subsystems. 
Satellites  of  the  F! ?fct  Satellite  Communications  System,  StrategivC  Satellite  System,  Defense  Communications  Satellite 
System,  Air  Force  Satellite  Communications  System,  and  Global  Positioning  System  wore  assessed  for  nuclear  S/V,  and 
alternate  means  of  hardening  were  provided  to  the  Program  Offices  as  design  guidelines.  The  appllcatlon/valldatlons  of 
current  hardening  techniques  were  addressed  in  conjunction  with  limited  simulation  techniques  for  verification  and  vali¬ 
dation.  Communication  links  were  analyzed  to  determine  the  effect  of  propagation  disturbance  due  to  nuclear  environ¬ 
ments.  A  threat  level  X-Ray  source  for  satellites  and  the  first  phase  of  testing  on  Fieet  Satellite  Ccwraunlcat ions 
Satellite  qual  1  f lcati''n  model  hardware  were  completed. 


Title:  Systems  Survivability  (Nuclear  Effects) 
Budget  Activity:  Strategic  Programs  //3 


Program  Flement:  64711F 

DoD  Mission  Area:  Airborne  Strike,  //113 

2.  (U)  FY  1982  Program:  In  Project  2435,  the  definition  of  survivable  i^ystems  will  be  completed  and  work 
on  the  assessment/validation  of  the  hardness  of  these  systems  will  ce  initiated.  Hardening  of  satellite  ground 
terminals,  development  of  fiber  optics  as  a  hardening  technique  and  Strategic  Air  Command  (SAC)  communications  system 
hardening  will  all  continue.  A  test  of  the  Electronagnetxc  Pulse  (EMP)  shielding  for  the  Operational  Support  Center 
will  he  conducted.  Validation  of  the  Survivable  Groundwave  Communications  Network  concept  will  be  conducted. 

(U)  In  Project  3763,  the  A-7E  and  F-14  aircraft  will  undergo  EMF  testing  in  the  Air  Force  Weapons  Laboratory  EMP 
simulators.  The  EMP  assessment  of  the  FB-lll  will  be  completed.  The  life  cycle  survivability  program  for  aircraft  and 
missiles  involving  the  Program  Offices  and  the  Air  Force  Logistics  Command  will  continue.  Definition  of  systems  upset 
methodology  will  be  initiated. 

fU)  In  Project  4695,  the  Fleet  Satellite  Communications  System  Generated  EMP  (SGEMP)  photon  tests  will  continue. 

Other  continuing  efforts  Include  SGEMP  simulation  technique  development,  hardening  design  guideline  development,  and 
satellite  communication  system  network  analysis.  The  Air  Force  will  work  with  DNA  to  develop  a  cooperative  program  in 
SGEMP  hardening, 

3.  (U)  FY  83  Planned  Program:  In  Project  2485  work  on  development  and  validation  of  survivable  overlay  C^  systems  will 
continue.  EMP  hardening  of  facilities  and  development  of  fiber  optics  as  an  EMP  Hardening  Technique  will  also  continue. 

(11)  In  Project  3763,  the  total  life  cycle  EMF  hardness  and  hardness  assurance  program  for  aircraft  and  missile  systems 
will  continue.  Alternative  Survl vablllty/Vulnerabi llty  (S/V)  assessment  methodologies  will  be  developed  and  compared 
to  the  cu»-rent  methodology  to  see  if  their  inherent  limitations  can  be  reduced/ollmlnated.  The  hardness  miintenance/sur- 
veillance  test  methodology  required  to  assure  continued  system  effectiveness  will  continue  to  be  developed  and/or  re¬ 
fined.  In-house  support  of  EMP  testing  of  a  1 rcraf t /ml ssi le  system,  and  fiber  optics  system  will  continue.  In  the  area 
of  system  associated  structures,  testing  will  be  initiated  as  part  of  an  iterative  process  of  analysis  test,  methodology 
refinement  .ind  retest.  This  program  wll?  be  used  to  deflnu  end  verify  the  final  methodology  package.  Work  w<ll  begin 
to  acquire  .»  test  bed  aircraft  to  develop  and  verify  EMP  hardening  techniques  for  aircraft.  Additional  funds  in  the  FY 
83  Dudget  are  for  ihu  support  of  the  Multi-agency  Cooperative  EMP  Technology  Development  Program. 

(U)  In  Project  4695,  SGEMP  testing  will  continue.  Specific  areas  will  Include  development  and  testing  of  a  complex 
satellite  model  wiiich  will  serve  as  a  test-bed  fur  measuring  the  ei feet iveness  of  hardening  approaches.  Space 
system  S/V'  integration  will  continue.  Particular  areas  of  emphasis  will  be  analytical  support  and  hardening  trade 
studies.  Satellite  link  performanc(?  and  mitigation  analysis  will  continue.  The  upgrading  and  application  of  the 
SCKNAKIU  Code  and  Propagatitin  Network  Assessment  Code  to  Satellite  Communication  System  will  be  areas  of  primary 
enipliasis.  The  Air  Force  will  participate  in  a  cooperative  program  with  DNA  to  develop  SGEMP  hardening  methv^ds  and 
assessment  proc*‘dnres . 

(-0  rY  1984  Pla.iiied  Program:  In  Project  2485  work  on  the  validation  of  survivable  overlay  systems  will 
coiuimie.  KMP  hardening  of  fac'llties  and  development  of  fiber  optics  as  an  EMP  Hardening  Technique  will  aluo  continue. 
In  Project  3763,  the  total  life  cycle  EM*’  haraness  and  hardness  assurance  program  for  aircraft  and  missile  systems 
will  continue.  The  systems  upset  methodology  scheduled  for  initiation  in  FY  1982  will  continue.  Alternative  S/V 
assess  niiit  methodologies  will  be  developed  and  compared  to  the  current  methodology  to  see  it  their  Inherent  limitations 


Title:  Systems  Survivability  (Nuclear  Effects) 
Budget  Activity:  Strategic  Programs  #3 


Program  Element:  64711F  Title:  Systems  Survivabllltv  (Nuclear  Effects) 

DoD  Mission  Area:  Airborne  Strike.  ^113  Budget  Activity:  Strategic  Programs  )0 


can  be  reduced/eliminiai ed .  The  hardness  main'enance/surveillance  test  methodology  required  to  assure  continued 
system  effectiveness  will  continue  to  be  developed  and/or  refined.  In-house  support  of  EMP  testing  of  alrcraf t/misslle 
systems  (E-AB,  EC-135),  and  fiber  optics  system  v»lll  continue.  Testing  of  the  Hardness  Assessment  Malnteance  Surveill¬ 
ance  (HAMS)  system  will  continue.  In  Project  A693,  System  Generated  EMP  testing  will  continue.  The  FIMBS-11  Laboratory 
X-Ray  source  will  be  used  to  test  large  area  targets  and  the  results  compared  to  other  test  techniques  to 
support  system  testing  and  hardness  verification.  Space  system  Survlvablllty/Vunerabillty  integration  will  continue; 
particular  areas  of  emphasis  will  le  analytical  support  and  hardening  trade  studies.  At  this  time,  sufficient 
ex.atlraental  and  analytical  data  shculd  exist  to  sponsor  satellites  with  "point  de.slgn"  hardness  to  meet  specific 
mission  survivability  requirements.  Satellite  link  performance  and  mitigation  analysis  will  continue.  The  SCENARIO 
Code  and  Propagation  Network  assessjr.ent  Code  will  be  upgraded  and  applied  to  Satellite  Communication  System. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program, 

h.  (11)  Mi lestoncs :  Not  Applicable. 


Project:  //3763 

Program  Element;  #6A711F 

DOD  Mission  Area:  Airborne  Strike,  f?113 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Project  S763  develops  the  technology  for  analyzing  and  testing  the 
survivabTllty  and  vulnerability  (S/V)  response  of  curre.it  and  future  aerospace  systems  to  nuclear  effects.  The  nuclear 
effects  of  interest  are:  Blast,  Electromagnetic  Pulse  «'EMP),  Shock,  System  Generated  Electromagnetic  Pulse  (SGEMP), 
Thermal,  Transient  Radiation  Effects  and  X-Rays.  The  eventual  results  of  tnese  efforts  will  be  hardening  techniques 
for  aerospace  systems  so  that  they  can  effectively  acconiplish  their  missions  In  a  war-created  nuclear  environment.  The 
approach  used  to  accomplish  Mie  S/V  assessment  of  aerospace  systems  to  nuclear  effects  is  based  on  several  parallel 
efforts.  An  effort  concerning  generic  technology,  heavily  weighted  towards  assessment  capability,  io  continuing. 
Included  in  this  generic  effort  for  the  future  are  studies  leading  to  recommendations  on  how  to  implement  hardness  life 
cycle  survivability,  military  standards  and  specifications,  and  production  standards  and  techniques.  Parallel  with 
this  effort,  evaluation  and,  when  appropriate,  developmeit  of  basic  analytical  and  testing  techniques  to  accomplish  S/V 
assessment  will  be  continued.  The  third  parallel  effort  will  Include  as  much  support  to  the  Program  Office  and  other 
organlzat ;.ons  In  assessing  the  S/V  of  their  particular  aerospace  system  as  the  fell  resources  of  Project  3763  can 
accovaraodate . 

(II)  RELATED  ACTIVITIES:  Electromagnetic  radiation  test  facilities  required  for  this  project  are  developed  In  Program 
Element" (PE)  647A7F  Project  1209.  Related  technology  for  this  project  is  developed  under  PE  62601  Project  8809, 

Nuclear  S/V  Technology. 

(U)  WORK  PERFORMED  BY:  Air  I'orce  Systems  Command  manages  this  project  through  the  Air  Force  Weapons  Laboratory, 
Klrtland  Air  Force  Base,  NM.  Contractors  for  various  analyses  and  tests  performed  under  this  .iroject  Include: 

HDM  Corp.,  Albuquerquei  NM:  Boeing  Company,  Wichita,  KS;  Kaman  Avidyne,  Burlington,  MA;  EGAG  Alcuq?  irque,  NM; 

Mission  Research  Corp.,  Santa  Barbara,  CA;  Physics  International,  San  Leandro,  CA;  R&D  Assoclater.,  Marina  Del  Ray, 

CA;  Science  Applications  Inc.,  Albuquerque,  NM;  TRW,  Redondo  Beach,  CA;  Gciieral  Dynamics,  Fori  ”orth,  TX. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  3981  and  Prior  Accomplishments:  In  Pioject  3763,  an  EMP  assessment  was  performed  on  the  EC-135,  E-3A,  EAB, 

B-52,  F-16,~A-7E,  the  Navy  C- 130  Take  Charge  and  Move  Out  (TACAMO)  Aircraft  and  the  Air  Launched  Cruise  Missile.  An 
evaluation  of  EMP  upset  and  permanent  damage  for  E-A  subsystems  was  completed.  Analytical  tools  to  address  external 
coupling,  tiellberate  antennas  and  aircraft  inadvertent  penetrations  were  developed.  A  corona  study  on  trailing  wire 
antei.nas  and  an  In-f light  EMP  test  of  the  Navy  TACAMO  aircraft  with  trailing  wire  extended  were  completed.  Nuclear 
blast,  and  shock  effects  on  aerospace  systems  were  studied  to  develop  necessary  hardening  techniques  and  guide¬ 

lines  for  Program  Offices.  These  techniques  and  others  were  integrated  Into  the  technology  daca  base.  The  EMP 
assessraeut  of  the  advanced  fighter  aircraft  using  the  F-16  as  the  test  bed  was  completed.  An  ur.hardened  B-52  underwent 
EMP  testing  at  tVie  TRESTLE  threat  level  In-f light  simulator  at  Klrtland  AFB,  New  Mexico. 


Title:  G/V  Assessment  of  Aerospace  Cystems 

Title:  Systems  Survivability  (Nuclear  Effects) 
Budget  Activity:  Strategic  Programs  ii^3 


Project:  //3763 

Program  Element :  i!*6A7  LIF 

DOD  Mission  Area:  Airborne  Strike,  //113 


Title:  S/V  Assessment  of  Aerospace  Systems 

Title:  Systems  Survivability  (Nuclear  Effects) 
Budget  Activity:  Strategic  Programs  //3  _ 


2.  (U)  FY  1982  Program:  The  FB-111  and  F-IA  aircraft  will  undergo  EMP  testing  in  the  Air  Force  Weapons  Laboratory  EMP 
simulators.  The  life  cycle  survivability  program  for  aircraft  and  missiles  involving  the  Program  Offices  and  the 

Air  Force  Logistics  Command  will  continue.  Air  Force  pat tlclpation  in  the  Cooperative  Multi-agency  EMP  Technology 
Development  Program  will  continue. 

3.  (U)  FY  1983  Planned  Program:  The  total  life  cycle  EMP  hardness  and  hardness  assurance  program  fer  aircraft  and 
missile  systems  will  continue.  Definition  of  systems  upset  methodology  will  be  Initiated.  Alternative  S/V  assessment 
methodologies  will  be  developed  and  compared  to  the  current  methodology  to  see  if  their  inherent  limitations  can 

be  reJuced/ellmlnated.  The  hardness  malntenauce/surveillance  test  methodology  required  to  assure  continued  system 
effectiveness  will  continue  to  be  developed  and/or  refined.  In-house  sunport  of  EMP  testing  of  al i craft/mlsslle 
systems,  and  fiber  optics  system  will  continue.  In  the  area  of  system  associated  structures,  testing  will  be  initiated 
r hrough  an  iterative  process  of  analysis  test,  methodology  refinement  and  retest.  This  program  will  be  used  to  define 
and  verify  the  final  methodology  package.  The  EMP  Assessment  of  the  FB-lll  will  be  corapl^ced.  Development  and  verifi¬ 
cation  of  EMP  hardening  techniques  using  a  test  bed  aircraft  will  be  initiated. 

A.  (U)  FY  198A  Planned  Program:  The  total  life  cycle  EMP  hardness  and  hardness  assurance  program  for  aircraft  and 
v.iisfile  system  will  continue.  The  hardness  maintenance/surveillance  test  methodology  required  to  assure  continued 
system  effectiveness  will  continue  to  be  developed  and/or  refined.  In-house  support  of  EMP  testing  of  al rcraft/mlssl le 
system,  and  fiber  optics  systems  \.’lll  continue.  Testing  of  the  Hardners  Assurance  and  Malntenace  System  (HAMS)  system 
will  be  conducted.  In  the  area  of  system  assocla’^cu  structures,  testing  using  ar.  interactive  process  of  analysis, 
test,  methodology  refinement  and  retest  will  continue. 

3.  (11)  Program  to  Completion :  Not  Applicable. 

(?•  (II)  Milestones:  Not  AppHcable. 


Resources : 

FY  1981 

Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  198A 

Est Imate 

Addl t Iona  1 
to  Completion 

Est 1  mated 

Costs 

KDTii: 

7,000 

6,100 

8,200 

o 

o 

•ri 

O 

Continuing 

N/A 

Comparison  with  FY  l‘^82  Budget  Data: 

RDT^>r. 

8,780 

6,100 

6 , 800 

Continuing 

N/A 

?’Y  19B3  funding  increased  to  accomodate  AF  participation  in  the  cooperative  Multi-Service  EMP  Technology 
Development  Program. 
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FY  1985  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  j^llll5P 

DOD  Mission  Area:  113,  Airborne  Strike 


( U )  R ESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

121,659 

95,639 

121.767 

82,105 

Continuing 

Not  Applicable 

24i)t) 

Strategic  Avionics  Crewstation 

Design  Evaluation  Facility 

1  ,3  V; 

1  .700 

600 

Continuing 

Not  Applicable 

24  Of) 

Offensive  Avionics  System 

48,043 

21 ,539 

4,500 

21  1  , 932 

.’h48 

Nuclear  Hardness  Study/Electro 

Magnetic  Pulse 

22,600 

13,567 

33,405 

1 1 ,100 

101 ,672 

2h70 

Electronic  System  Test  Set 

11,100 

5,800 

53,  W 

.‘h'M 

H~S2  Aircraft  Modernization 

Program 

1 1  , 200 

1 1 ,300 

20 , 200 

30,200 

Continuing 

Not  Applicable 

2n01 

B-S?  Strategic  Radar 

5,386 

21 ,000 

29 , 600 

1 1 ,000 

5,600 

74,086 

.'t.52 

Off^-nsive  Avionic, :)  System/Cruise 

Missile  Integration  Weapon 

.'System  Trainer  Modification 

7,200 

2 , 200 

15,300 

.'r.V-' 

h-hSH  Cruise  Missile  Integration 

12,0CH3 

■V5,'5O0 

4.ftX) 

50. 100 

.'oOP 

B-‘/L’  Autopilot 

1 2 , ^00 

14,000 

15,700 

42,000 

th.'tiventional  Standoff  Capability 

200 

700 

9f)0 

Mission  Data  Preparation  System 

1  ,800 

400 

4,900 

2,100 

800 

10,  OCX) 

‘-IS 

Counter  SUAWACS 

L  ,0X) 

5  ,000 

(U)  HHIKF  i)K.",CRn“riON  OK  KEHMENT  AND  MISSIOW  NEKD:  The  purpose  of  the  B-‘)2  Squadrons  development  program  is  to  maintain 
lh.‘  opt7ratron;tr\-f  fe'ctiveness  of 'the  B-92  force.  *A11  models  of  the  B-92  require  some  modernisation  to  maintain  th  sir 
i--t.?rrent  cm  p=il)i  1  i  ty .  Investments  are  necessary  to  increase  force  effectiveness,  to  provide  option  flexibility,  and 
i.)  r«‘duci?  support  costs.  The  aircraft  themselves  remain  structurally  sou'id;  however,  mosc  E-h2  aircraft  subsystems 
Mi'i*  U-coraing  difficult  to  support  duo  to  their  age.  Regardless  of  the  outyear  B-32  missions,  the  aircraft  require 
upiating  to  jrovidr  a  rnipportablo*  opurational  platform, 

'll)  VOR  KY  1  ‘‘H  HlfriK  Rr:.^liK:;T :  During  fiscal  year  19^B3,  this  program  element  lias  seven  critical  ongoing,  on- 

contract  pr’o'j'JcTs’  i rr'pr'o’grens'.  'fwo~  a:v  Owapletei  in  fiscal  year  198'^.  The  Of'^onsive  Avionics  System  project  completes 
this  vt-ar  with  flight  t»-sting  and  missile  launches.  The  other  project  to  complete  this  year  is  the  reliability. 


Title;  B-b2  Squadrons 

Budget  Activity:  Strategic  Programs,  ^3 


.  Program  Element:  1 1 13F  Title:  B-52  Squadrons 

DOD  Mission  Area:  113 ♦  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 

maintainability  update  to  the  B-52  autopilot  system.  The  aircraft  modernization  program  and  related  projects  to  update 
B-32  radar  systems  and  autopilot  are  on  contract  and  proceeding  toward  modification  initiation  and  flight  test.  The 
individual  project  cost  estimates  are  based  contractual  and  schedule  requirements. 


';U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUinMARY: 


Total 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  198^ 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

H'.TSE 

120,463 

141 ,100 

111,  100 

Continuing 

Not  Applicab 

Procurement  3010  * 

437,300 

331  ,500 

461 ,000 

743,000 

2,623,300 

3400 

1 

(U)  OTHER  APPROPRIATION  FUNDS: 

34,100 

44,100 

66,5C>0 

251  ,700 

399,300 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Complstion 

Costs 

Procurement  3010  * 

381 ,700 

388,600 

328,800 

910,700 

2,034,«)0 

4,812,700 

'MOO 

33,400 

36,900 

o1  ,400 

83,4C0 

381 ,300 

599.600 

Cruise  Missile  Carriage,  B-32C/H: 

liocureraent  (30i0)* 

8'^,B00 

93,800 

133,800 

492,900 

679,200 

1 ,642,700 

(Quanti  ty ) 

(40) 

(40) 

(22) 

(23) 

(31) 

(201) 

Operation  and  Maintenar.ce/Instal  lation 
,  (34i)0/^-40) 

1  ,000 

2,900 

4,800 

6,700 

14,600 

30,000 

( ! nput ) 

(3) 

(2B) 

(40) 

(40) 

(93) 

(201) 

(Out{)ut) 

(1) 

(13) 

(^9) 

(40) 

(107) 

(201) 

1  ui'l’ensive  Avionics  Pystem,  B-320/H’. 

1  !  rocun-inent  (■SOlO)* 

^^13 , 900 

266.600 

312,200 

212,100 

1 ,4b 5, 200 

I  (Quantity) 

(64) 

(61) 

(b4) 

(43) 

(2b-^ 

Of-er.Htion  find  MuintenMncH /Instal  iMtion 
(  ^4v)0/S40) 

( 1 npul) 

( Output ) 


28,600 

(40) 

(16) 


31  ,B00 
(96) 
(123) 


'Inc'uifs  Iiutihl  l-pares 


31  ,00< 
(3) 
(2) 


49,100 

(62) 

(63) 


35,900 

(63) 

(61) 


21  9,  W; 
[2tbj 
(268) 


Program  Element:  #1II13F  Title:  B-r?2  Squadrons 


DOT)  Mission  Area:  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 


FV  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Observable  Differenoes/Functionaily  Related 
Observable  Differences,  B-52G: 

Procurement  (3010)* 

(Quanti  ly ) 

Operation  and  Maintenance/ Installation 
(3400/540) 

10,000 

(40) 

1,400 

7,900 

(41) 

5,400 

7,300 

^,500 

12,500 

46,300 

(iC5) 

34,100 

( 1 nput ) 

(3) 

(28) 

(40) 

(34) 

(:05} 

(Output) 

(1) 

(13) 

(40) 

(40) 

(11) 

(105) 

P-SPQ/H  Electromagr  itic 

i’rncurement  (3010)* 

(Quantity) 

Olieratinu  and  Maintenance/Instal  iation 
(Moo/bdol 
( I nput ) 

( O'utpu  t ) 

69,900 

(6) 

5,100 

(1) 

962.900 
(90) 

197.900 
(95) 

(%) 

1  ,032,8(30 
(96) 

203,000 

(96) 

(96  ^ 

A  i  ro ratt  Moderrii'/.ation  Program 

Kut;  i  Quantity  Indicating  System  Update 
Knv  i  ro  amenta  1  v’ontrol  System  Update ; 


Irocunanent  (30’0)* 

28,700 

39,900 

44,800 

6'7,300 

180,700 

(u'UJint  i  ty ) 

(42) 

(60) 

(64) 

(102) 

(268) 

Ql"‘r'ition  and  Mai  att.-nance.^InHtal  hition 

(  M100/S4')) 

:x)( 

5, '300 

36 , 200 

41  ,700 

(  1  njiut ) 

(V,) 

(234) 

(2t8) 

1  ut. ) 

(29) 

(239) 

(2t>H) 

*  I  ac  1  u  if.i  Iiiilial  ijiaren 
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••  <h 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimatec 

Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


B-52C/H  Strategic  Radar  Update; 


•  r  •  .  V  I 


Procurement  (3010)^ 

(Quantity) 

Operation  and  Maintenance/Instal iation 
(3400/340) 

( Input) 

(Output ) 


20,900 

78,700 

345,400 

445,000 

(^*) 

(30) 

(238) 

(268) 

2,900 

58,800 

61  .800 

(268) 

(268) 

^Includes  Initial  Spares 

♦^Fiscal  year  1082  funding  will  be  used  to  procure  1/7  radar  antenna  modification  kits  on  an  accelerated  basis  to 


preclude  nonsupport  problems. 


'•J 
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DETAILED  BACKGROUND  AND  DESCRIPTION;  Cruiae  missiles  will  become  an  important  element  of  the  *3ir-breathing  leg  of 
the  atrategic  TRIAD  and  an  adequate  carder  for  these  missiles  must  be  provided.  The  nation  is  now  committed  to  employ 
the  B-52  as  the  first  cruiae  miaaiie  carrier  aircraft  and  the  Air  Force,  at  this  time,  believes  that  with  reasonable 
improvements  in  maintainability,  reliability,  nuclear  hardness,  and  selected  'avionics  upgrades,  the  B-52G/H  should  serve 
as  an  effective  and  economical  cruise  missile  carrier  into  the  1990s.  The  purpose  of  this  program  element  is  to 
develop  the  B-52  cruise  missile  carrier  modifications  and  to  evaluate  and  develop  the  weapon  system  upgrades  necessary 
for  maintaining  the  viability  of  tl.e  B-92  weapon  system  throughout  the  coming  decade.  The  first  priority  is  to  upgrade 
the  B-52G/H  bombing  navigation  system  and  to  integrate  this  upgraded  system  with  the  electr'mics  and  carriage  gear 
required  to  carry  and  launch  cruise  missiles.  The  B-52  Offensive  Avionics  System  program,  formerly  called  the  B-52 
Avionics  Update  -  Phase  One,  provides  for  the  full  scale  engineering  development  of  the  necessary  improvements  to  the 
bombing  navigation  system  and  wiii  lower  present  avionics  system  support  costs  through  replacement  of  selected  components 
with  components  of  improved  reliability  and  maintainability.  Other  major  program  efforts  will  provide  for  improved 
flight  safety,  nscess  the  current  nuclear  hardness  of  the  aircraft  and  identify  changes  to  improve  hardness,  develop 
an  improved  radar  update,  and  update  tho  Mission  Data  Preparation  System  to  support  the  Offensive  Avionicu  Svstem. 

Air  Launched  Cruise  Missile  and  Short  Range  Attack  Missile,  jj 

Thus,  the  Avionics  Update  -  Phase 

Two  Project  which  was  to  have  provided  tnis  capahiiity  has  been  restructured  and  renamed  the  Aircraft  Modernization 
Program.  This  restructured  program  will  imp’^ove  B-52  reliability  and  maintainability  and  support  use  of  the  aircr*  “t 
as  a  cruise  missile  carrier  into  the  ^9903. 

(U)  Each  of  the  projects  under  this  program  is  descrioed  below.  A  more  complete  description  of  each  of  the  major 
projects  is  provided  on  separate  descriptive  summaries  which  are  attached. 

(U)  The  B-52  Offensive  Avionics  System  Project  provides  an  offensive  avionics  update  package  t'or  the  B-52G/jl.  This 
update  responds  to  a  19'?5  Strategic  Air  Command  requirement  to  increase  aircraft  effectiveness  and  reduce  support  costs. 
The  present  bombing  navigation  system  is  1950  analog  technology  and  is  clearly  becoming  less  reliable,  less  effective, 
and  more  costly  to  maintain.  This  project  also  responds  to  the  immediate  nepds  to  integrate  with  the  cruiae  missile 
program,  develop  support  equipment,  and  accelerate  delivery  of  the  first  operational  aircraft. 

The  B-52  Nuclear  Hardness  Stvdy/Electromagnetic  Pulse  project  will  improve  the  survivability  and  vulnerability  of 
the  B-52  aircraft  to  nuclear  effects.  The  first  phase  of  the  study  laid  out  program  needs.  The  second  phase,  which 
consisted  mostly  of  testing  on  the  trestle  and  dipole  facilities  identified  a( 

_j  The  continuing  testing  and  analyses  will  develop  and  verify  the  nuclear  hardened 
baseiine  design  for  the  entire  P-52G/H  weapon  system  for  nuclear  blast/thennai/electi’omagnetic  pulse  weapon  effects, 
eval  lato  alternative  approaches  for  hardening,  and  further  examine  the  needs  for  additional  protection.  In  addition, 
the  project  will  test  the  offensive  avionics  system  and  cruise  missile  carriage  modified  aircra**!  with  and  without  the 
electromagnetic  pulse  protection  kit,  support  a  technology  base  effort,  and  establish  protocol/criteria  for  evaluation 
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purposes.  These  expansions  and  increased  research,  development,  test  and  evaluation  investment  were  recommended  by 
the  Defense  Science  Board  in  studies  during  1979  through  1981.  The  project  will  develop  electromagnetic  pulse  fixes 
for  modification  of  critical  aircraft  systems  that  support  launch  and  release  of  weapons. 

The  B-52  Aircraft  Modernization  Program  is  a  completely  restructured  and  revised  program  formerly  called  Offensive 
Avionics  System  -  Phase  Two.  It  now  focuses  on  two  primary  objectives.  The  first  supports  the  transition  of  the 
B-92G/H  force  j_  _J  This  transition  will  require  updates 

to  maintain  aircraft  operationally  effective.  The  second  purpose  is  to  ensure  the  force  ’ujiains  suppor'i’able  through 
its  predicted  extended  life  into  ''he  next  century.  Analyses  have  been  completed  in  fiscal  year  1980  to  identify 
potential  problem  areas  in  essential  systems.  The  shift  of  outyear  mission  requirements  provided  by  Headquarters 
Strategic  Air  Command  and  future  aircraft  problem  predictions  provided  by  Headquarters  Air  Force  Logistics  Commmand 
have  been  incorporated  into  the  definition  and  scope  of  this  program.  The  project  coordinates  planning,  definition, 
integration,  and  eventual  flight  testing  of  the  overall  aircraft  modernization. 

t  was  formerly  Icnown  as  the  Electronically 

"]  the  requirement  for  a 

forward  looking  radar  as  sophisticated  as  the  Electronically  Agile  Radar  was  eliminated.  Therefore,  to  meet  the 
KY  RS  nonsupportabi Lity  date,  this  project  will  provide  a  critically  needed  radar  update  which  is  significantly  less 
comj)lex  tlian  the  original  program  but  which  is  suitable  for  solving  the  serious  main*’ainability ,  reliability  and 
oupportobiiity  problems  with  the  current  aging  system  and  enables  the  B-52  to  perfoirm  the  mix  of  penetration  and  stand¬ 
off  nissions  envisioned  for  the  19R0s. 

(Il)  The  Cruise  Missile  Integration  project  begins  in  fiscal  year  1982.  This  is  a  fclJcw-on  effoi't  arom  the 

h-h2C  and  provides  external  and  internal  cruise  missile  carriage  for  the  B-h2H .  Efforts  prior  to  fiscal  year  1982 
w'ro  aimed  at  providing  only  the  B-h2G  with  external  cruise  missile  carrirge  followed  by  internal  cruise  missile 
carriage  in  the  late  IRROs.  With  the  development  of  tlie  R-S2H  cruise  missile  capability,  the  B-52G  internal  carriage 
requi  rt.Mneiu  lias  been  deleted  and  109  of  the  '72  B-S2G  models  will  be  externally  modified. 

(U)  A'it(qji  lot  project  startc'd  in  fiscal  year  1981  and  is  a  four  year  effort.  Activities  include  desi^Ti,  fabrication, 
and  intt'gration  of  a  new  flighi  control  system.  This  update  is  required  to  replace  current  systems  having  supporta- 
bility  and  safety  of  flight  problems.  B-S2G/H  modification  is  scheduled  to  begin  in  fvscai  ,  aar  1989. 

(ll)  H H L A T K D  A C T I V I T I ES :  The  B-‘)2  Squadrons  program  has  received  benefits  from  the  Low  Life  Cycle  Cost  Avionics 
'  I'H  tiA'/OSF) ,  the  Electronically  Agile  Radar  (PE  63241F),  the  Standard  Precision  Navigatoi  (FE  64201F),  and  other 
similar  ongoing  Research  and  Development  efforts  in  Air  Force  Systems  Command,  as  well  as  contractor  internal  research 
and  development  efforts.  The  program  will  support  the  B-92  avionics  update  requirements  as  stated  in  Strategic  Air 
Command  hf‘(|uired  Operational  Capabilities  6-79  and  12-76.  The  cruise  missile  development  program  will  be  integrated 
with  tile  offensive  avionics  update  projects  in  this  program  element. 


^  The  B-92  Strategic  Radar  project  is  a  reconstructed  effort  from  vha 
Agile  Radar  project.  [ 
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(U)  In  fiscal  year  1982,  the  Congress  directed  $5  million  in  i^aearch  aiid  development  funds  for  development  of  a 
nonlethal  Counter  Soviet  Airborne  Warning  and  Control  System  (SUAWACS)  program.  The  progiam  is  being  directed  under 
PE  64738F.  Its  purpose  is  to  provide  a  counteT-measures  system  for  B-52  Cruise  Missile  Carrier  aircraft  to  deny 
second  generation  Soviet  AWACS  the  ability  to  detect  US  aircraft  and  direct  hostile  fighter  aircraft  to  an  intercept. 

(U)  WORK  PERFORMED  BY :  The  original  avionics  study  which  identified  avionic  subsystems  requiring  upgrading  under  this 
program  was  accomplished  by  Boeing  Military  Airplane  Company.  The  development  program  has  been  awarded  to  them  on  a 
sole  source  basis.  The  major  subayatema/subcontractors  were  selected  by  Boeing  Military  Airplane  Company  with  Air  Force 
approval.  The  list  of  contractors  is  as  follows: 

Prime  Contractor;  Product; 

Hoeing  Military  Airplane  Company,  Wichita,  Kansas  Offensive  Avionics  System 

Major  Subcontractors  for  Offensive  Avionics  System 

Lear  Siegler,  Grand  Rapids,  Michigan 
Sperry  Flight  Systems,  Phoenix,  Arizona 
international  Business  Machine, 

Owego,  New  York 
Norien,  Norwalk,  Connecticut 
Honeywell,  Minneapolis,  Minnesota 
Honeywell,  St.  Petersburg,  Florida 
Softech,  Waltham,  Massachusetts 
Juindstrand,  Redmond,  Washington 
Teledyne  -  Ryan,  iian  Diego,  California 

Ai.iaociate  Contractors  on  Offensive  Avionics  System 

Boelri,':  Aeroiijjace  Co,  Seattle,  Waoh.ington  Air-to-G’'Ound  Mi?a:  ’e-06  Cruise  Missile 

PHOGHAM  ACC>)MFL1  SfiMKNTS  AND  FUTURE  PROG  HAMS  : 

1.  (U)  KY  19HI  and  I’rior  Accomplishments:  The  major  focus  of  the  fiscal  year  1976  program  was  to  study  numerous 

al  turns  tivi*  update  systems,  packages,  and  approaches  for  updating  the  B-52  offensi^'e  avicnics  system.  The  study  was 
completed,  th.e  update  system  was  defined,  and  both  Healquarters  Air  Force  and  the  Office  of  the  Secretary  of  Defense 
gave  their  apjiroval  .  The  doppler  program  started  a  Research,  Development,  Test  and  Evaluaticn  effo:'t  lo  develop  a 
i.uolear  liarlened  doppler  velocity  sensor  for  strategic  bomber  application.  The  Strategic  Avionics  Crewstution  Design 
and  Evaluation  Facility  was  converted  and  secured  for  program  support.  The  B-SS  Antiship  Capability  Study  was 
if  t.-d  ;uid  the  Guided  Bomb  Hnit-15  integral  cn  was  tasked  to  the  Guided  Bomb  Unit-i5  prograrr  element. 


Attitude  and  Heading  Reference  System 
Controls/Displays 

Processor 

Radar  Modification 
Radar  Altimeter 
Inertial  Navigation  Se^ 

Jovial  3B  Compiler 

Data  Transfer  Unit,  Data  Transport  Devices 
Doppler  Velocity  Sensor 
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(u)  The  1977  program  finalized  the  development  contract  for  the  i.-52  Offensive  Avionics  System  development  effort. 

This  represented  the  first  major  offensive  avionics  update  approved  for  the  b-52  and  therefore  it  required  a  careful 
definition  in  concert  with  expected  future  missions.  The  doppler  project  completed  source  selection  and  two  contrac¬ 
tors  were  selected  for  the  flight  test/fly off  phase  along  with  survivability  analysis  tests  to  be  conducted  by  the  Air 
Force  Weapons  Laboratory.  The  Strategic  Avionics  Crewstation  Design  and  Evaluation  Facility  completed  crewmember 
teai:s  and  evaluations  to  establish  a  baseline  of  present  capabilities  against  which  to  de3igri/e''aluate  future  changes. 

(U)  In  1978,  the  Common  Strategic  Doppler  contractors  submitted  dopplrr  radar  sets  for  a  flight  test  evaluation 
and  competition.  The  winner  was  Teledyne  Ryan.  The  Strategic  Avionics  Crewstation  Design  and  Evaluation  Facility 
established  the  baseline  of  present  avionics  for  comparisons  and  assisted  in  the  planning  of  effective  controls  and 
displays.  The  B-52  Offensive  Avionics  System  project,  formerly  known  as  the  B-52  Avionics  Update  -  Phase  One,  was 
accelerated  one  year  with  funds  from  xhe  fiscal  year  1978  Supplemental  Budget.  The  program  completed  a  Systems 
Requirement  Review,  contractor  awards  were  made,  and  software  development  was  Initiated.  The  total  Offensive  Avionics 
System  research,  development,  test  and  evaluation  contract  was  signed.  The  studies  for  B-92  life  extension  and  nuclear 
liardness  were  initiated.  The  Electronic  System  Test  Set  development  was  continued.  No  efforts  were  accomplished  in 
fiscal  year  1978  on  a  B-32  Avionics  Update  -  Phase  Two  program  which  was  planned  as  a  follow-on  to  the  Offensive 
Avionics  System  Phase  One  program. 

(U)  In  '979,  the  Common  Strategic  Dcpplcr  project  was  completed  end  efforts  were  initiated  to  integrate  the  modifica¬ 
tion  on  the  C/KC-i3b  force  and  to  integrate  the  hardened  sensor  into  B-92G/H  Offensive  Avionics  System.  The  Strategic 
Avionics  Crewstation  l^esign  Evaluation  Facility  comoleted  human  engineering  testing  with  B-‘^2  crewmembers  on  the  B-b2 
Offensive  Avionics  System  project  package  prior  to  flight  testing.  Under  the  Offensive  Avionics  System  project, 
c.ubsystem  deliveries  were  i>,-ceived  for  integration  into  the  Offensive  avionics  System  package,  faorication  of  the 
system  integration  laboratory  and  test  facility  was  begun,  and  testing  efforts  were  initiated.  Long  lead  procure- 
iri-nt  funding  was  released  for  cruise  missile  external  pylons.  The  Avionics  Update  Phase  Two  project,  now  restructured 
a!id  renamed  the  B-t)2  Aircraft  Modernization  Program,  began  in  fiscal  year  1979  with  trade  studies,  system  definition, 
and  initial  system  design.  Efforts  identified  in  the  Life  Extension  Study  which  required  development  or  prototyping 
were  included.  The  Nuclear  Hardness  Study  was  completed.  These  results  will  be  used  to  develop  and  verify  a  hardness 
h'tsoline  for  nuclear  blast/vulnerability  assessments  for  the  B-92G/h  system.  The  Electronic  System  Test  Set  project 
continued  development.  The  observable  dif ferences/ functionally  related  observable  differences  development  project  was 
initiated  miii  completed. 

In  I'VUi  the  Offensive  Avionics  System  program  production  decision  and  contract  actions  were  completed  in  the 
feurth  quarter  of  fiscal  year  1979.  The  Offensive  Avionics  System  efforts  in  research,  development,  teat  end  evalvia- 
tion  include  completing  software  development  and  system  integration  laboratory  and  test  facility  integration.  The 
flight  test  aircraft  (l<-92C)  modification  began  flight  testing  in  September  1980.  The  combined  developmental  teat  and 
evaluation  and  initial  oj;orationdl  test  and  evaluation  is  scheduled  from  September  1980  through  fiscal  year  1982. 

The  Nuclear  Hardness  Study/Electronagnetic  Pulse  project  began  testing  of  a  B-92G  on  Trestle.  The  tests  show  that 
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some  aircraft  Electromagnetic  fulae  mods  are  required.  The  Electronic  System  Test  Set  project  continued  development 
of  the  support  equipment.  Fiscal  year  1930  was  the  second  year  of  efforts  on  the  B-52  Aircraft  Modernization  Program. 

The  outyear  B-52  modernization  efforts  were  completely  revised  in  19B0.  Under  this  effort  changes  have  been  identified 

to  provide  for  sustained  use  of  the  B-52  as  an  all  standoff  cruise  missile  carriage  force  into  the  19S>0s.  [ 

Crew  task  loading  studies 

were  initiated  to  determine  outyear  misnicn  needs  due  to  reduced  penetration  requirements  and  the  need  to  reduce  support 
costs.  Tasks  identified  in  the  fiscal  year  1978  Life  Extension  Study  were  also  ircluded  under  this  project. 

^  the  roed  for  a  forward  looking  radar  with  the  full  capability  of  the 
electronically  agile  radar  were  diminished.  Therefore,  the  project  was  r«jstructured  to  provide  a  radar  update  more 
suitable  to  solving  growing  radar  system  suppor tability  problems  and  to  meeting  outyear  B-52  mis3ior.a  requirements. 
Development  of  engineering  data  to  incorporate  the  offensive  avionics  system/cruise  missile  integration  package  into 
the  B-52  Weapon  System  Trainer  was  initiated. 

In  1981,  the  combined  developmental  test  and  evaluation  and  initial  operational  test  and  eval  lation  of  the 
Offensive  Avionics  System  began  and  is  scheduled  to  be  completea  September  1982.  Modification  of  both  B-52G  and  H 
aircraft  with  the  Offensive  Avionics  System  mof  package  begins  this  year.  Nuclear  weapon  certification  testing  begins 
and  will  contii  ue  into  the  next  year.  Combined  testing  with  launches  of  the  Air  Launched  Cruise  Missile  and  the  Sho  i. 
Range  Attack  Missile  take  place  late  in  this  year.  The  Strategic  Avionics  Crewstation  Design  Evaluation  Facility 
will  concentrate  on  the  human  engineering  aspects  of  the  design  and  layout  of  Aircraft  Modernization  PiOgram  efforts, 
to  iiiclude  pilot  compartment  evaluations. 

Planning 

for  scheduled  outyear  testing  will  be  accomplished.  The  Electronic  System  Test  Set  project  continued  in  this  year 
with  concentration  on  development  of  softwani  and  test  package  sets  for  the  Air  Launched  Cruise  Missile  and  the  Short 
Range  Attack  Missile  support.  The  Mission  Data  Proparation  System  project  was  established.  Pieviously  part  of  the 
(M’l'ensive  Avionics  System,  the  Mission  Data  Preparation  System  development  provides  updated  software  routines  to  optimize 
integration  of  cruise  missile  and  Offensive  Avionics  System  mission  preparation.  In  the  Aircraft  Modernization  Program, 
the  Initial  full  scale  engineering  and  development  contract  is  to  be  signed.  Integration  and  software  design  is  to 
Pegirf'  in  the  laboratory  in  anticipation  of  hardware  delivery.  Final  refinements  to  architecture  and  interfaces  with 
the  H-hP  Oi’fensive  Avionics  System  project  are  scheduU’d.  The  strategic  radar  project  will  initiate  fiill  scale 
engineering  development  for  eventual  input  to  the  Aircraft  Modernization  Program.  In  addition,  the  Offensive  Avionics 
S.ystem/Cruine  Missile  Integration  Weapon  System  Trainer  modification  package  development  will  continue  this  year. 

P.  (ii)  FI 198?  Program:  During  this  year,  the  Offensive  Avionics  System  project  will  be  completed  and  the  test 

aircraft  wiil  transferred  to  the  H-52  Aircraft  Modernization  Program.  The  r ectromagnatic  pulse  project  will 
conlinu<‘  to  refine  the  info’T  ion  needed  to  support  a  hardening  decision.  Efforts  will  concentrate  on  evaluating 
alien. at  we  approaches  for  strategic  aircraft  hardening  and  further  examining  the  threats  and  th;is  the  needs  for  addi- 
tior.al  jrotection.  A  modified  with  tl’8  Offensive  Avionics  System  and  Truise  Misaiie  Carriage  will  be  tested  and 


i 


Project  Element:  #11113F 

DOD  Mission  Area:  113 t  Airborne  Strike 


data  will  be  analyzed  for  existing  levels  of  protection.  The  illectronic  System  Teat  Set  project  will  bo  completed  this 
year  except  for  necessary  items  uncovered  during  initial  operational  test  and  evaluation  and  early  f cl low-on  test  and 
evaluation.  This  year  Initial  Pull  Scale  Engineering  Developm';nt  for  the  strategic  radar  project  will  compitte  and  Full 
Scale  Development  will  commence  and  Ixi  Carried  through  Preliminary  Design  Review.  The  modification  to  the  weapon  system 
trainer  for  Offensive  Avionics  System  anl  Air  Launched  Cruise  Missile  will  be  complcjted  this  year.  Initiation  of  modifi¬ 
cation  efforts  for  Aircraft  Modernization  Program  subsets  which  have  completed  development  are  scheduled  to  begin  this 
year.  These  include  the  Fuel  Quantity  Indicating  System  and  the  Environmental  Control  System  updates.  The  Mission  Data 
Preparation  System  project  is  continuing  development.  The  Strategic  Avionics  Crewstation  Design  Evaluation  Facility 
project  will  continue  during  this  year.  One  new  start  will  be  initiated  -  B-52H  Cruise  Missile  Integration.  This 
project  provides  for  cruise  missile  carriage  on  the  B-52H. 

3.  (U)  FY  83  Planned  Program:  During  this  year  the  B-32  Aircraft  Modernization  Program  end  related  Strategic 
Hadar  and  Autopilot  projects  continue.  Initiation  of  the  modification  to  update  the  current  forward  looking  radar  system 
begins  this  year.  The  project  to  develop  the  cruise  missile  integration  interfaces  to  permit  cruise  missile  carriage 

for  the  B-52H  is  continuing.  The  development  program  to  provide  electromagnetic  pulse  protection  and  associated  aircraft 
survivability  and  vulnerability  problems  for  the  B-52G/h  is  continuing.  Technology  findings  and  hardness  verifications 
Will  be  made  available  to  adjust  *^he  modification  program  and  to  provide  follow-on  strategic  bomber  efforts  with  an 
extremely  valuable  data  base.  Tne  Mission  Data  Preparaticn  System  development  is  continuing  with  completion  in  fiscal 
year  19^4.  All  significant  program  cost  changes  ire  addressed  in  the  individual  project  Descriptive  Summaries  which  are 
at  tacht.nl . 

4.  (li)  KY  84  Planned  Program:  The  B-92  Aircraft  Modernization  Progr'.ra  and  related  Strategic  Radar  projects  are 
continuing.  The  Autopilot  development  project  will  comptete  and  aircraft  modification  will  begin  for  the  Strategic 
Hadar  update,  "’he  B-92K  cruise  missile  integration  project  will  complete  and  modification  will  begin  this  year.  Also 
comfileting  development  is  the  Mission  Data  Preparation  System  project.  A  hardening  approach  will  be  selected  to  provide 
electromagnetic  pulse  protection  for  the  B~S2  followed  by  aircraft  modification  and  testing. 

5.  (U)  Program  to  Completion:  The  modification  {)rograra  for  the  elect',  omagne tic  pulse  fixes  and  associated  air- 
crift  su  rvi  vabi .  i  .,v  and  vuin*  bility  problems  ends.  The  B-52  Aircraft  Modernization  Program  continues  with  modificc- 
tioiuj  to  the  autopilot  and  ei  tro-optloal  viewing  systems.  Cruise  missile  carriage  modification  for  the  B-^'’H  will  be 
cempletcd.  ir  further  cruise  missile  or  weapon  system  introductions  are  made,  then  their  integration  will  be  required. 
The  Airer-ift  Moderuzation  Program  will  require  an  update  to  the  Weapon  System  Trainer  system.  Additional  B-52  projects 
nay  b..*  nrruirrd  f-jr  spocialized  role  and  mission  conversions. 


Title:  B-32  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


Project  Element:  #11113F 

DOD  Mission  Area:  113 »  Airborne  Strike 

6.  (U)  Milestones: 


Title:  B--32  Squad] 
Budget  Activity: 


A.  B-52  Offensive  Avionics  Sy3tems  (Formerly  Avionics  Update  -  Phase  One): 

(1)  Initial  Contract  Signed  (Studies) 

(2)  Phase  0  Definition  Contract  Signed  ( 

(3)  Phase  1  Contract  I 

(4)  Release  Long  Lead  Production  Funds  for  Ci lise  Missile  Pylon  ' 

(3)  Production  Decision/Approval 

(6)  Initiation  of  Developmental  Test  and  Evaluaticn/Initial 

0’>3 rational  Test  and  Evalnation  J 

(?)  Compielion  of  Developmental  Test  end  Cvaluation/Initial 

Operational  Test  and  Evaluation  -5 

(3)  First  Aircraft  -  In  (Boeing)  I 

(9)  First  Aircraft  -  Out  (Boeing) 

(10)  First  Aircraft  Delivery  to  Strategic  Air  Command  / 

(11)  First  Aircraft  -  Alert  Air  Launched  Cruise  Missile 

with  Offensive  Avionics  System  I: 

(12)  Initial  Operation^,!  Capability  -  B-52d  Squadron  (l6  PAA)  with 

Air  Launched  Cruise  Missile  and  Offensive  Avionics  System  I 


January  1976 
October  1977 
August  1978 
September  1978 
July  1979 

September  1980 

September  1982 
December  1980 
June  Vm 
August  1981 

September  1981 

December  1002 


B.  B-B2  Aircraft  HocerniKaticn  Program  (Formerly  Avionics  Update  -  Phase  Two): 


(1)  Definition/Trado  Studies 

(2)  Initial  Full  Scale  Engineering  and  Development  Contract 

(3)  Prototyping  Initiation 

(4)  First  Aircraft  -  In/Out 


Fiscal  Year  1979/1^60 
Fiscal  Year  1981 
Fiscal  /ear  1983 
Fiscal  Year  '.989 


Kleotroruc  Svatera  Test  Set: 


Critical  Denitli  Review 
First  Fabricated  Sot 

System  S.oftware  Critical  Lesii^ni  Rc'view 
!’i mined  Production  Start 
Initial  Ofierational  Capability 


October  1977 
October  197/ 
May  197H 
January  1980 
December  19^32 


Program  Element:  13F  Title:  B-52  Squadrons 

BCD  Mission  Area:  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 


D.  Nuclear  Hardness  Study/Electromagrietic  Pulse: 


(1) 

Start  Studies 

Fiscal  Year  1978 

(2) 

Dipole  Testing 

Fiscal  Year  1979 

(3) 

Trestle  Testing  -  Basic  Aircraft 

Fiscal  Year  1980/1981 

(4) 

Trestle  T'-  -.ting  -  Offensive  Avionics  System/Cruise  Missile 

Carriage  Aircraft 

Fiscal  Year  1982 

(9) 

Alternative  Arproaches  Analysis 

Fiscal  Year  1931-1963 

(6) 

Trestle  Testing  -  Offensive  Avionics  System/Cruise  Missile 

Carriage/Protection  Kit  Aircraft 

Fiscal  Year  1984-1985 

B-92 

Strategic  Radar: 

(1) 

Strategic  Air  Command  Required  Opeiational  Capability  6-75 

Approved 

December  1976  (Electronically  Agile  Radar) 

(2) 

Initiation  of  Engineering 

October  1979  (Electronically  Agile  Radar) 

('^) 

Completion  of  Advanced  Development  (PE  63241/PE  llir5F) 

January  1980  (Electronically  Agile  Radar) 

(4^ 

lUart  Flight  Testing 

Fiscal  Year  1984 

(‘0 

Complete  Flight  Pesting 

Fiscal  Year  19^34 

H  -  ^ ' ' 

H  (’ruir.o  Missile  Integration: 

i  i  ' 

I’s]  1  Sicele  Engineering  and  Deveiopraent  Contract 

Fiscal  Year  1982 

(..) 

Start  Flight  Testing 

Fiscal  Year  1982-1963 

(^) 

Com{)]*'te  Flight  Testing 

Fiscal  Year  1983 

(4) 

Product  ion  Decision 

Fish's!  Year  1983 

(S) 

First  Aircraft  in  for  Modification 

Fi.,cai  Year  1984 

Au  t  opi 1 ut : 

fO  liiitial  Puli  v'calc  Eiu'irii'rTi:ig  and  Dvrvt’lopment  Contract 
(.')  .‘tai’t  h-‘  )  ^\{  Mod  i  I'i  ca  i  i  or. 


(3  ‘i 


Fiscal  Year  19tU 
Fiscal  Year  19^5 


Project:  §?.A06 

Prc^’ram  Element:  #11113? 

DOD  Miasion  Area:  113 »  Airborne  Strike 

DETAILED  BACKGROUND  AND  DESCRIPTION:  The  present  bombing  navigation  system  and  otiier  systems  were  designed 

with  technologies  available  in  the  early  1950s  and  are[^  "jand  increasing  maintenance 

costs  (e.g.,  the  present  Mean  Time  Between  Failui'^  of  the  bomDing  navigation  system  in  the  P~5i^G/H  fleet  is[  J 

and  the  I  Projected  improvements  in  the  enomy  defensive  threat  demand  naviga¬ 

tion  accuracy  and[ 


Of  equal  importance,  a  study  of  avionics  systems,  completed  in  October  1976,  found 
that  selected  offensive  avionics  sy.icem  support  costs  could  be  reduced  if  high  cost,  low  rej-iability  components  and 
subsystems  identified  in  the  stun.,  were  exchanged  with  suggested  replacement  items.  Finavly  there  is  the  need  to 
modify  the  B-52G  and  aircicit  to  be  compatible  with  the  carriage  and  launch  of  cruise  miesiles. 

(U)  The  B-52  Offensive  Avionic. i  System  project,  fonnerly  known  as  the  B-52  Avionics  Update  >  Phase  One,  responds  to 
the  immediate  need  to  improve  the  performance  of  the  B-52G/H  bombing  navigation  system,  to  reduce  avionics  system 
support  cost.!,  and  +o  integrate  cruise  missile  carriage  f»n  the  B-b?G.  The  urgency  of  the  need  for  improved  performance 
and  cruise  missile  carriage,  terapej’ed  by  the  desire  to  effect  significant  Operational  and  Support  cost  savings  shapes 
the  priorities  of  this  project. 

(U)  The  Offensive  Avionics  System  project  includes  an  improved  Heading  system,  integrated  cortrols  end  displays;  a 
reliability  modification  to  the  present  forward  lookiig  radar;  a  high  accuracy  inertial  navigation  system;  the  addition 
of  digital  yrocessing  and  a  new  data  bus;  and  a  new  doppler  and  radar  altimeter.  As  well  as  accommodating  cruise 
missile  carriage,  the  new  avionics  developed  under  the  Offensive  Avionics  System  project  will  provide  stored  data  and 
integrated  sensor  updates  to  the  missiles  (Air  Launched  Cruise  Missile  and  Short  Range  Attack  Missile)  prior  to  launch 
li*o:n  the  aircraft.  Precision  ini  tia  llr.ation  is  required  prior  to  launch  of  Air  Launched  Crui.se  Missile  to  insure  a 
high  {irobability  of  acquiring  the  first  terrain  corielation  matching  guidance  update  point.  Other  benefits  to  the 

missile  art?  a  two-fold  increase  in  system  reliability  and  nuclear  hardness  to  electromagnetic  pulse/ transient 
iV'.Uiation  effects  on  electronics. 

(•!)  '.'he  first  i'-hCG  uyigraded  wit)i  integr.Hted  Offensive  Avionics  System  package  achieved  alert  capability  with 

nxiern.Hl  Air  Launched  Cruise  Missiles  in  September  I'^MU.  The  program  Initial  Operational  Capability  date,  which 
consists  of  the  first  full  squadron  (io  PAA  B-SPG)  updated  with  Offensive  Avionics  System  and  capable  of  carrying  and 
Jaunct'.ing  cruise  missiles,  is  December  lOB.'i. 


Tit  l.e :  h-52  Offensive  Avionics  System 

i  ;  e  .  B-52  Squadrons 

Budget  Activity:  Strategic  Programs ,  #3 
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Pro.iect;  #2406  Title:  E-52  Offensive  Avionics  System 

Program  Element:  #11113F  Title:  B-52  Squadrons 

DOD  Mission  Area;  113,  Airborne  Strike  Budget  Activity;  Strategic  Programs,  #3 

(U)  RELATED  ACTIVITIES:  The  B-52  Squadrons  program  benefits  from  the  Low  Life  Cycle  Avionics  (PE  63705F),  the  Electron¬ 
ically  Agile  Radar  (PE  63241F),  the  Standard  Precision  Navigator  (PE  64201F),  a '.d  other  similar  Research  and  Development 
efforts  in  Air  Force  Systems  Cormand,  and  contractor  internal  research  and  development  efforts.  The  program  will 
support  the  B-52  avionics  update  requirements  as  stated  in  Strategic  Air  Command  Required  Operational  Capabilities 
N,  6-75  and  12-76.  The  cruise  missile  development  program  will  be  integrated  with  thf  P-52  Offensive  nvionics  System 
I  project. 

(U)  WORK  PERFORMED  BY;  The  avionics  study  which  identified  avionic  subsystems  for  incorporation  into  this  program  was 
accomplished  by  Boeing  Military  Airplane  Company.  The  development  program  has  been  assigned  to  Boeing  Military  Airplane 
I  Company  on  e  sole  source  basis.  The  major  subsystems/aubcontractors  were  selected  by  Boeing  Military  Airplane  Company 
with  Air  Force  approval.  The  list  of  contractors  is  as  follows; 

Prime  Contractor  Pr  iluct 


Boeing  Military  Airplane  Company,  Wichita,  Kansas 


Offensive  Avionics  System 


Major  Subcontractors  for  Offensive  Avionics  System 

Lear  Siegler,  Grand  R^^pids,  Michigan 

Siperry  Flight  Systems,  Phoenix,  Arizona 

International  Buf?ine33  Machine,  Owego,  New  York 

Norden,  Norwalk,  Connecticut 

iioneywell,  Minneapolis,  Minnesota 

Honeywell,  Saint  Petersburg,  Florida 

Softech,  Waltham,  Massachusetts 

l  iudstrand,  Bedr.ond ,  Washington 

"’t'lodyne  -  I.yan,  San  Diego,  California 


Attitude  and  Heading  Reference  System 

Con trols/Dis plays 

Processor 

Radar  Modification 

Radar  Altimeter 

Inertial  Navigation  Set 

JoviaL  3B  Complier 

Data  Transfer  Unit 

Doppler  Velocity  Sensor 


A' ' Contractors  on  Offensive  Avionics  Systems 
(Through  Joint  Cruise  Missile  Project  Offic^ 

CentTai  Dytujmics,  San  Diego,  California 
McDoniu'M  Douglas,  Saint  Louis,  Missouri 
:'v.>«>ing  Aerosjiace  Corajiany,  Seattle,  Wasnington 

( U )  I’HOilHAM  ACCOMPLISHMENTS  AND  FUTUHK  ’^ROGHAMS. 


Air-to-Ground  Mia8ile-109  Cruise  Missile 
Air-to-G round  Missile-lO^  Cruise  Missile  Software 
Air-to-Ground  Missile-Po  Cr’iise  Missile 


1,  (.[',)  EY  19H1  and  Prior  Accompl  iahmonts ;  The  major  effort  of  the  fiscal  year  19"^6  p»*ogram  was  to  study 

numerous  alvurnative  update  systems,  packages,  and  approaches  for  upgrading  the  E-52  offensive  avionics.  The  study 
was  completed,  the  update  system  was  defined,  and  both  Headquarters  t ir  Force  and  the  Office  of  the  Secretary  of 
I'efonso  gsv*-  their  approval  to  proceed. 


A  f 
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Project:  .#2406 

Program  Element;  #11113F 

DOD  Mission  Area;  113t  Airborne  Strike 


Title:  B-52  Offensive  Avionics  Systea 
Title:  B-52  Squadrons 

Budget  Activity;  Strategic  Programs,  #3 


(U)  The  1977  program  finalized  the  Research, 
System  project  development.  This  represented 
required  a  careful  definition  in  concert  with 


Development,  Test  and  Evaluation  contract  for  the  E-52  Offensive  Avionics 
the  first  major  offensive  avionics  update  approved  for  the  B-32  and 
expected  future  missions. 


v.  (U)  in  1978,  the  B-32  Offensive  Avionics  System  project,  known  then  as  the  B-52  Avionics  Update  -  Phas*-'  One,  was 

accelerated  one  year  with  tuiJ?  from  the  fiscal  year  1978  Supplemental  Budget.  The  program  completed  a  System  Require¬ 
ments  Review,  contractor  awards  wtre  made,  end  software  development  was  initiated.  Total  Phase  One  Research,  Develop¬ 
ment  Test  and  Evaluation  contract  was  signed  in  August  1978. 

I  (li)  In  1979,  tVie  hardened  sensor  developed  under  the  Common  Strategic  Doppler  project  was  completed  (this  sersor  will 
Lo  integrated  into  B-32G/H  under  th‘  Offensive  Avionics  System  project).  Deliveries  were  received  for  integration 
into  the  offensive  AvioniCa  System  package,  fabrication  of  the  system  integration  laboratory  and  teat  facility  was 
begun,  and  ^esting  efforts  were  initiated.  Long  lead  procurement  funding  will  be  released  during  fiscal  year  1979 
for  cruise  -'issile  external  pylons  to  meet  the  programmed  September  1981  initial  alert  requirement. 


(U)  in  fiscal  year  1980,  the  Offensive  Avionics  System  program  production  decision  and  appropriate  related  contract 
actions  occurred  in  the  fourth  quarter  of  fiscal  year  1979.  The  efforts  in  Research,  Development,  Test  and  Evaluation 
included  completing  software  development  and  system  integration  laboratory  and  teat  facility  integration.  The  flight 
test  Hlrcrafi  (H-S2G)  modifications  completed  this  yea”  with  flight  testing  starting  in  September  1980.  The  combined 
i^'ve lopmental  test  and  ewaluation  and  initial  operational  test  and  evaluation  is  scheduled  from  September  1980  through 
fiscal  year  1'8?. 


(li)  In  flight  testing  was  the  main  t.usK  for  this  year.  Both  testing  of  the  Offensive  Avionics  System  and  then 

integration  with  the  Air  Launched  Cruise  Missile  and  Short  Range  Attack  Missile  took  place.  The  combined  develop¬ 
ment  test  and  evaluation  and  initial  operational  test  and  evaluation  of  the  Offensive  Avionics  System  will  continue  to 
1'  -ptember  h'od i f i ca t i on  of  both  B-b2(!  arid  H  aircraft  to  incorporate  the  Offensive  Avionics  System  will  begin 

tr, i;i  jvur. 


'•rogrt.m:  blight  testing  is  scheduled  for  completion  during  thie  year.  Flight  testing  for  the 

first  qunrlv  r  (October  Mirough  loceaber)  has  already  been  bcheduled.  The  Offensive  /.vionics  System  update  testirig 
will  complete  in  FY  I  with  nucl«.>fir  weapons  certification  and  the  test  aircraft  will  transition  to  the  11-92  Aircraft 
Moile rni  cat  i  on  i’rogrr.n. 

(tr-  FY  1‘>H^-  1‘lanneJ  '  rograa:  Not  Applicable. 


.  (U)  Frograp  to  completion:  Not  Applicable. 


Project:  §2A0^ 

Program  Element:  #11113? 

DOD  Mission  Area:  113>  Airborne  Strike 

5.  (U)  Milestones: 


Title:  B-32  Offensive  Avionics  System 
Title:  B-52  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


Initial  Contract  Signed  (Studies) 

Phase  0  Definition  Contract  Signed 
Phase  I  Contract 

Release  Long  Lead  Production  Funds  for  Cruise  Missile  Pylon 
Initiation  of  Development,  Test  and  Evaluation/ 

Initial  Operational  Teat  and  Evaluation 
Completion  of  Development,  Test  and  EvaluatiOii/ 

Initial  Operational  Test  and  Evaluation 
Production  Decision/Approval 
First  Aircrafi,  -  In  (Boeing) 

First  Aircraft  -  Out  (Boeing) 

First  Aircraft  Delivery  to  Strategic  Air  Command 
First  Aircraft  -  Alert  Air  Launched  Cruise  Missile  with 
Offensive  Avionics  System 

Initial  07)erational  Capability  -  Squadron  ( 16  PAA)  with 

Air  Launched  Cruise  Missile  and  Offensive  Avionics  System 


^ ^  Rcsourct.'S  (  ^  in  tPousands)  ; 

FY  lOSi 
Ac  tua  I 


-’Y  loss 
F.stimate 


FY  19S^ 
Estimate 


FY  10H4 
Estimate 


January  1976 
October  1977 
August  1978 
September  1978 

June  1960 

September  1962 
July  1979 
December  1980 
June  1981 
August  1991 

September  1981 

December  19^^2 


Add  i  t i onal 
to  Complet] 


Total 

Estimated 

Costs 


HI'TS  E 

1  rocu rcn.Mi t  ■'•')!()  * 


48 , 04  ^  21,  b  -VI  4 ,  b-;X)  211, 982 

499, ‘X)C  4o8,000  709,  fKX)  nt>b,bOO  3, 129,  OCX) 

^  •' ,  400  40 .tXX)  61  .  70 ,  100  b4  ,  '"‘-O  29'*^ ,  100 


r_i_:^on  w^Ui  FY  lb.M2  IX-scriptive  Sumniary: 


FY  lOMg  FY  ’98^.  FY  Addition  li 

Estimate  Estimate  H;Uicnte  to  Completion 


Total 

Estimated 

Costs 


hPriE 

1  r<.cu  r.-mc-n  t  6. 0  i ) 
cvE  i4«H) 


49,000  21.‘i(K) 

4r,\4H)  .4?j.p,700 

M.1O0  44,100 


997 , 200 

18(),9..H7 


2ai  ,1KX 
2 , 202 , 400 
dV.'/OO 


*.  r>)ciir'-5:«-ni  funds  .tre  r.  total  cf  Offensive  Avionics  Systems,  Cruise  Missile  Carriage  Including  the  Common  Strate^ 
iiotary  i.aiticher.  a;id  Observatle  T  *  f  fc  rence./Funo  t  i  onal  ly  Related  Jbser/ahle  Difference. 


Project:  #2*^06 

Program  Element:  )(^11113F 

DOD  Mission  Area:  113 >  Airborne  Strike 

(ij)  The  increase  in  fiscal  year  1983  developr.ent  funds  is  required  to  complete  report  writing  and  demodify  the  fiif^ht 
test  aircraft.  The  increase  in  procurement  funding  is  due  to  inflation/cost  increases  vithin  the  program  and  the 
addition  of  the  Common  Strategic  Rotary  Launcher  for  internal  cruise  missile  carriages  on  the  B-52H  model. 


Title:  3"32  Offensive  Avionics  System 
Title:  B-32  Squadrons 

Budget  Activity:  Strategic  Programs,  )^3 


! 


i 


Project:  #2348  Title;  Nuclear  Kardneaa  Studr/Electroaiagnetic  Pulae 

Program  Elen'ent;  #llli3F  Title:  B-^2  Squad  rone 

BOD  Miaeicn  Area:  113 t  Airporne  Strike  Budget  Activity:  Strategic  Programs,  #3 

DETAILED  BACKGPOUND  AND  DESCRIPTION:  The  purpose  of  xhe  B-52  Nuclear  Hardness  Study/Electromagnetic  Pulse  project 
is  to  improve  the  survivability  and  vulnerability  of  the  B-32G/H  to  nuclear  effects.  The  first  phase  of  the  study 
identified  program  needr .  The  aecend  phase,  consisted  of  testing  a  B-32G  aircraft  on  the  ErtP  facilities  at  Kirtland 
AFB,  NM.  r 

_j  A  modification  plan  to  fi^  these  identified  deficiencies  was  proposed. 

Further  evaluation  of  the  test  program  and  the  hardening  approach  as  well  as  recommendations  by  the  Defense  Science 
Boei’d,  whi.ch  addressed  the  program  from  1979  through  1981,  indicated  that  additional  testing  and  hardening  kit  develop¬ 
ment  was  necesssrv.  A  program  was  begun  in  fiseax  year  1981  to  test  an  OAS/CKC  equipped  B-52G  and  concurrently  develop 
two  hardening  approachee,  one  a  tailorea  design  to  fix  only  those  LRU's  determined  to  be  vulnerable,  the  other  a  com¬ 
prehensive  shielding  design. 

RFLATBD  ACTIVITIES:  PE  64711F  Systems  Survivability  (Nuclear  Effects)  supports  Electromagnetic  Pulse  testing 
of  the  B-52^^  PE  6471 1  F  deveDopfi  test  methodology,  procedures,  and  prescribes  facilities  needed  for  Air  Force  testing. 

PE  64747  Electromagnetic  Radiation  develops  the  nuclear  simulator  for  testing  (Project  1209)* 

(U)  WORK  PERFORMED  BY ;  The  test  facilities  at  the  Air  Force  Weapone  Laboratory,  Kirtland  Air  Force  Base,  NM,  will  be 
used  for  the  majority  of  the  actual  aircraft,  subsytem,  and/or  piece  part  testing.  Computer  facilities  at  Air  Force 
Weapons  Laboratory  and  selected  civilian  contractors  will  also  be  used. 

(U)  PfiOGRAK  ACCOMPLISHMENTS  mWD  FUTURE  PROGRAMS: 

1.  FY  1961  and  Prior  Accompliehments:  Headquarters  Air  Force  directed  the  Air  Force  Weapons  Laboratory  io 
Jay  out  a  total  evaluation  program  for  the  B-52G/H.  Phase  One  was  completed  by  Air  Force  Weapons  Leboratory  in  i976. 

The  program  jas  suspended  shortly  thereafter  to  allow  facility  testing  to  be  concentrated  on  B-l  requirements. 

Following  the  cancellation  of  B-l  production,  the  B-52  program  was  re-established  ixi  the  fiscal  year  1978  Supplemental 
Budget.  Eft'crta  through  fiscal  year  1978  defined  the  test  program,  prepared  for  basic  ai’‘crai't  systems  testing,  and 
initial  computer  analysis  was  performed.  In  fiscal  year  1979»  basic  aircraft  systema  testing  began  at  Air  Force  Weapons 
Laboratory  on  the  Dipole  facilities.  In  193U,  testing  begun  in  the  preceding  year  was  compiete.1.  In  add’ tion,  the 
aircxdfi  was  testeti  on  the  Trestle  facility  in  fiscal  year  1980.  The  Trestle  testing  originally  proposed  in  this 
program  was  expanded  considerably  this  year  to  clear  up  the  Electromagnetic  Pulse  uncertainties  of  the  B-5i^.  Data 

from  the  Electromagnetic  Pulse  portion  of  the  tests  was  analyzed  to  initiate  development  of  Electromagnetic  Pulse 
fixes  to^  ^  Planning  for  an  EMP  teat  of  an  Offensive 

Avionics  Sysvem/Cruise  Missile  Carriage  equipped  B-52G  was  begun  in  fiscal  year  1981. 

2.  (U)  FY  1982  Planned  Program:  The  project  will  continue  to  refine  the  inforflu.tion  lieoded  to  support,  nn  EK? 
hardening  decision.  This  includes  continued  analyses  cf  the  resuU'a  of  the  liscal  year  1980  system  level  teat, 
aiiditiO'.ml  subs>stem  tests  and  a  system  level  teat  of  an  Offensive  Avionics  Systen/Cruiae  Miaaile  Carriage  (OAS/C'MC) 
equipped  aircraft.  Two  hardening  approaches  will  be  developed  through  Pre’iminary  Design  Review  (PDR). 
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Project;  #2548 

Progrnra  Element:  #11113F 

IX/0  Mission  Area:  113,  Mrborne  Strike 

3*  (U)  FY  1983  Planned  Program:  The  results  of  the  fiscal  year  1982  tost  and  development  programs  will  be 
analyzed  leading  to  a  hardening  approach  decision.  The  choice  of  the  hardening  approach  to  be  used  for  the  B-52  will 
be  made  in  fiscal  year  1983  based  on  the  results  of  the  fiscal  year  1982  program.  The  selected  approach  will  be 
developed  through  Critical  Design  Review  (CDR). 

FY  1984  Planned  Program:  A  prototype  hardening  kit  will  be  developed  and  installed  on  an  aircraft  and 
tested.  Final  technology  findings  and  hardness  verificatioris  will  be  made  available  to  adjust  the  ongoing  modification 
program  and  to  provide  follow-on  strategic  bomber  efforts  an  extremely  valuable  data  base. 


5. 

(U)  Program  to  Completion:  Not  Applicable 

6. 

(U)  Milestones: 

Date 

A, 

Start  Studies 

Fi.’cal 

Year 

1978 

B. 

Dipole  Testing 

Fiscal 

Year 

1979 

G. 

Trestle  Testing  -  Baiiic  Aircraft 

Fiscal 

Year  1980/1981 

D. 

Trestle  Testing  -  Offensive  Avionics  System/ 

Cruise  Missile  Carriage  Aircraft 

Fiscal 

Year 

1962 

E. 

Alternative  Approach  Analyses 

Fiscal 

Year 

1982 

F. 

Hardening  Approsoh  Decision 

Fiscal 

Year 

1983 

G. 

Prototype  Kit  Iiistalled 

Fiscal 

Year 

1984 

7 .  ( li )  ReHources  ($  in  thousands ) ; 

FY  19S1  FY  1982  FY  1983  FY  1984  Additional 

Actual  Kntimate  Estimate  Esti-mate  to  Completion 

13.567  35,4^3  11,100  101,572 

69,900  962,900  1,032,800 

5,000  196,000  205,000 


Procur..'mi-nt  VJ10 
OdM  34(K} 


Total 

Estimated 

Costs 


Title:  Nuclear  Hardness  Study/Electromagneti c  Pulse 
Title;  P-52  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


Project:  #2548 

Program  Element:  #1 11 1 jF 

DOD  Mission  Area:  U3,  Airborne  Strike  »■ 

8 .  ( U )  Comparison  with  FY  1982  Descriptiv e  Surtmary: 


Title:  Nuclear  Hardness  Study/Electromagnetic  Pulse 
Title:  B-52  Squadrons 

Budget  Activity:  Stiategic  Programs ,  #3 


FY  1981 

FY  1962 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Compiet'on 

Total 

Estimated 

Costs 

RDT&E 

22.565 

26  ,'600 

13,600 

83,865 

Procurement  3010 

20,000 

66.300 

119.700 

288,600 

Om  3400 

10,000 

15.500 

83,600 

109,100 

(U)  Procurement  funding  is  delayed  one  year  to  take  advantage  of  the  results  of  the  fiscal  year  1982  system  level 
test  of  an  Offensive  Avionics  Syatem/Cruise  Missile  Carriage  modified  aircraft.  The  increases  in  the  total  estimated 
costs  are  due  to  the  inclusion  of  the  comprehensive  shielding  design  hardening  approach. 


Project:  #2570 

Program  Element:  #1I113F 
DOD  Hiaaion  Area:  113, 


Airborne  Strike 


Title:  Electronic  System  Teat  Set 
Title:  B-52  Squadrons 

Budget  Activity:  Strategic  Programa,  #3 


(li)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  goal  of  developing  automatic  teat  equipment  common  to  the  Short  Range 
Attf'Ck  Miaaile  and  Air  Launched  Cruiae  Kiaaile  waa  highlighted  in  January  1976  when  Strategic  Air  Command  identified 
its  requirementa  for  auch  equipment.  In  the  Short  Range  Attack  Miaeile  B  trade  atudy,  different  optiona  were  evaluated 
to  find  the  moat  coat-effective  common  teat  equipuient  for  the  Air-to-Ground  Miaaile  69A,  Air-to-Groimd  Miaaile  69B, 
Air-to-Ground  Miaaile  86A,  B-52  miaaile  related  currier  aircraft  equipment,  and  B-1  applicationa.  A  preferred  concept 
resulting  from  the  study  waa  a  computerized  automatic  teat  equipment  common  to  the  two  aiaaiiea  and  miaaile  related 
aircraft  ayatema.  The  Electronic  System  Teat  Set,  formerly  the  Integrated  Computerized  Teat  Set,  waa  selected  to 
complement  the  concept.  The  advantages  of  common  automatic  teat  equipment,  in  addition  to  effecting  major  changes  in 
projected  life  cycle  costs  are:  growth  potential,  system  toftware  change  flexibility  througji  on-line  edit  capability 
and  improved  operational  capability  associated  with  testing  all  aircraft  and  missile  systems  with  a  single  piece  of 
equipment. 

(U)  The  Short  Range  Attack  Missile  Program  Management  Directive,  September,  1976,  directed  the  Short  Range  Attack 
Miaaile  Syate*p  Project  Office,  to  develop  the  automatic  teat  equipment  common  to  the  Air-to-Gruund  Mia8ile-69A,  Ait^ 
to-Ground  Missile  69B,  Air-to-Ground  Missile  86A,  B-1  gravity  weapons,  and  B-52/B-1  munitiona  related  carrier  aircraft 
equipment.  The  required  operational  capability  for  the  Air  Launched  Cruise  Miaaile  also  stated  a  need  for  common 
automatic  teat  equipment. 

(U)  Wnen  the  B-1  and  Short  Range  Attack  Miaaile  B  miaaile  production  were  cancelled  in  July  1977,  ell  Short  Range 
Atttck  Miaaile  B  work  except  the  Electronic  System  Teat  Set  was  stopped.  Electronic  System  Teat  Set  work  continued 
and  was  expanded  to  include  the  Air-to-Ground  Miaaile  109  which  had  been  introduced  into  the  air  launched  cruiae 
raisdile  compecition.  Thus  Electronic  System  Test  Set  aatiafiea  the  automatic  teat  equipment  requirement  for  the  Air- 
to-Ground  Missile  69A,  Air-to-Ground  Missile  86B,  Air-to-Ground  Missile  109  and  combination  of  the  Short  Range  Attack 
Miaaile  and  Air  Launched  Ctiiiae  Misailea,  loaded  and  empty  launcher  and  pylons,  and  B-52  carrier  aircraft  equipment 
at  the  B-52  integrated  maintenance  facility. 

(U)  A  review  completed  in  November  reconfirmed  the  requirement  and  effectiveness  of  continuing  the  development 

of  a  common  act  of  autorantic  teat  equipment. 

(U)  HKLATHI)  ACTIVITIFIS:  The  B-5?  Offensive  Avionics  Syate©  Bkrdemization  program  with  new  digital  ayatema  and  cruise 
«  ssile  integration  and  the  B-S2/3KAM  woapem  aystera  will  benefit  from  this  development  effort.  The  B-52/Short  Range 
Attack  Missi le/Cruise  Kiasile/Avionics  interface  units  developed  und*»r  the  program  can  be  checked  for  maintsnance 
oorrcclivo  action  using  the  Electronic  System  Teat  Set. 

(li)  Sup}>ort  for  the  H-52  woapou  syutem  and  associated  missiles  will  be  performed  by  the  Boeing  Coespany  under 
contract  to  the  Aeronautical  Syalema  Diviaion  of  the  Air  Force  Systems  Coumand. 
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Project:  ^^2570  Title:  Electronic  System  Teat  Set 

Program  Ereraent;  #11113?  Title:  E-32  Squadrons 

IX^I)  Mibsion  Area'  113 >  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 

(U)  PkOGPAH  accomplishments  and  FUTUPF  PROGRAM'S 


1.  (U)  FT  19Q1  and  Prior  AccompliBhroents:  Development  of  Electronic  System  Test  Set  began  under  the  Short 
Range  Attack  Missile  program  element  reacting  to  requirements  for  integrated  eutcmiatic  test  equipment.  The  progra. 
was  intempted  by  B-1  and  Short  Range  Attack  Missile  B  production  cancellation  decisions  and  a  concomitant  loss  of 
funding.  In  1978,  the  Electronic  System  Test  Set  development  continued  with  remaining  Short  Range  Attack  Missile  B 
funds.  A  total  of  $1,999  thousand  was  reprogrammed  into  this  project  in  fiscal  year  '-978.  Hardware  and  system  soft¬ 
ware  development  along  with  the  fabricati<»i  of  the  first  seven  Electronic  System  Teat  Set  ESTS  developmental  sets 
will  take  place. 

^  (U)  In  1979 t  the  weapon  system  peculiar  test  package  sets,  which  are  an  integral  part  of  the  Electronic  System  Test 
Set,  began  development  by  the  competing  missile  subcontractors.  This  effort  consisted  primarily  of  software  and 
adapters.  In  addition  the  first  production  configured  Electronic  System  Test  Set  entered  fabrication.  These  five 
seta  will  be  used  for  qualification  testing,  software  validation/verification  and  compatibility.  Total  system 
capability  for  the  B-b2G/H,  Short  Range  Attack  Missile,  offensive  avionics  system,  and  cruise  missiles  checkout 
continued  to  be  funded  by  this  project. 

Mj)  In  1980,  development  of  hardware  and  Short  Range  Attack  Missile/cniise  missile/carrier  aircraft  checkout  and 
support  equipment  continues.  Any  modifications  required  by  the  uniqueness  of  the  cruise  missile  selected  for  produc¬ 
tion  were  being  incorporated  into  a  final  Electronic  System  Test  Set  configuration.  Funding  shortfalls  in  fiscal 

yo6r  1979,  not  made  up  in  the  fiscal  year  1979  Supplemental  Budget,  had  to  be  moved  into  fiscal  year  1980.  This 

resulted  in  a  program  slip  cf  approximately  six  laontha  for  the  full  capability.  Development  efforts  were  prioritired 
to  concentrate  on  the  Air  Launched  Cruise  Missile,  the  missile  interface  unit,  and  the  Short  Range  Attack  Missile  in 
that  order. 

(U)  In  1981  development  required  for  production  deliveries  in  fiscal  year  1961  will  be  completed  to  reet  the  scheduled 
initial  alert  capability  date  of  .September  1961  and  an  initial  operational  capability  of  December  1982.  The  fiscal 
ytmr  1931  program  was  expanded  to  include  items  not  completed  in  fiscal  year  1960.  The  efforts  will  include  develop- 

mtr.t  of  the  remaining  Air  Launched  Cruise  Miosile  test  package  sets.  Short  Range  Attack  Missile  teat  package  sets,  and 

Eiisaile  interface  unit  requirements. 

KY  198.'^  Planned  Program;  This  is  the  last  year  of  the  Electronic  System  Teat  Set  project.  Develofwaent 
in  scheduled  to  completed.  Discrepancies  discovered  during  air  launched  cruise  missile  and  offensive  avionics 
aysteas  integrated  testing  will  1^  corrected  during  this  year.  Modifications  and/or  additions  to  thia  test  set  may 
U*  required  if  future  generations  of  cruise  miaoilew  a.e  introduced  into  the  Air  Force  inventor) 
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Project:  #2370 

Program  Element:  #1I113F 

lOD  ^1^0  3j.on  Area:  113 1  Airborne  Strike 

3.  (U)  FY  1983  Flammed  Program:  Not  Applicable 

4.  (vJ)  Program  to  Completion;  Not  Applicable 

3.  (0)  Hileatonea:  Date 


Title;  Electronic  Syatem  Teat  Set 
Title:  B~32  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


A.  Critical  Doaign  Poviow 

B.  Firat  Sc  ..  F  .bricated 

C.  Syat<  m  L'ofti^are  Critical  Peoign  Review 

D.  Planned  Production  Start 

E.  Firat  Alert  Capability 

F.  Initial  Operational  Capability 

6.  (U)  Reaourcea;  ($  in  thousands)!/ 


October  1977 
October  1977 
May  1978 
January  1 9BO 
September  1981 
December  1982 


FY  1981 
Actual 


FY  1982 

7Y  1983 

FY  1984 

Additional 

Total 

Estimated 

Eatiaate 

Estimate 

Estimate 

to  Completion 

CostslZ _ 

Development 


11,100  5.800 


1/ 


Doe  a 


not 


include  Sjhort  Range  Attack  Missile  or  Air  Launched  Cruise  Missile  contributory  efforts. 


53.90J 


7 .  ( 1) )  Comparison  with  FY  1982  Descriptive  Summary; 


Deveio{«ni,'nt 


KY  1981 


19.1c/' 


FY  lO^'iP 
Eatiesato 

8,700 


FY  1983 
Estimate 


FY  ’981 
Estimate 


Additional 
to  Coepleticn 


Total 

Estimated 

Costs 

64,800 


\U)  Total  eolim;':  coc‘..3  decreaao  la  a  result  of  reassessment  of  depot  level  support  equipmen..  coc^e. 


‘lor 


1  ‘ 


I 


Project;  #2571 

Program  Flement:  #11113F 

lOD  Mission  Area;  115#  Airborne  Strike 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  present  B-52G/H  aircraft  ayateas  were  designed  wicii  teclvcologlea 
available  in  the  early  1950s  and  are  consequently  experieiicing[_  increasing  oaint^.nance 

costs  as  they  continue  to  age.  The  B-52  Aircraft  Modernization  Program  focuses  on  two  primary  objectives.  The  first 
is  the  eventual  transition  of  the  B-52G/H  forceT  _  J 

This  transition  will  require  updates  to  keep  the  aircraft  operatioiiaily  et  . active.  The  second  purpose  is  to  ensure 
the  force  remains  supportable  through  its  predicted  life  into  the  1990s.  The  shift  of  outyear  miosion  resquirements 
provided  by  Headquarters  .Strategic  Air  Command  and  future  aircraft  problem  predictions  provided  by  Headquarters  Air 
Fores  Logistics  Command  have  been  incorporated  into  the  definition  and  scope  of  this  program.  The  project  will 
coordinate  planning,  definition,  integration,  and  eventual  flight  testing  of  the  overall  aircraft  raodernication. 

The  B >52  Aircraft  Modernization  Program  (formerly  Avionics  Update  -  Phase  Two)Q 


In  this  context,  the  B-52  Aircraft  Modernization  Program  represents  a  eystema  approach  to  follow-on  B-5?  moderniza¬ 
tion  aii^  at  the  eventual  transition  of  the  D-52  force[ 

A  complete  aircraft  and  miaoion  requirement  evaluation  was  done  in  fiscal  year  19SO  and  a  full  scale  engineering 
and  development  contract  is  scheduled  for  fiscal  year  1902.  Thus  far  the  following  items  are  considered  minirauto  require 
menta  for  this  program;  radar  system  update,  integrated  pilot/copilot  heading  dipplays,  autopilot  update,  electro- 
optical  viewing  systems  update,  new  fuel  quantity  indicating  system,  and  an  improved  environmental  control  system.  The 
radar  system  and  autopilot  updates  are  addressed  in  separate  projects.  This  project  will  incorporate  any  related  life 
8X tens ion/moderni nation  projects  identified  in  the  Life  Extension  Study  carried  out  in  fiscal  year  1970. 

(U)  Defensive  avionics  systems  under  development  in  other  program  elements  will  bo  phased  with  those  actions  to 
provide  s  total,  integrated  approach  in  P-52G/H  modernization  efforts. 

(U)  HEI.ATKD  ACTIVITIES;  The  program  will  receive  benefits  from  the  oocplated  Low  Life  Cycle  Coat  Avionics  (PE  63705?) , 
iht?  leriainated  Electronically  Agile  Hader  (PE  65241F)  etfort,  the  Standard  Precision  Navigator  iPE  64201?),  and  other 
related  Research  and  Development  efforts  under  the  supervision  of  Air  Force  Systems  Coumand,  ar»d  contractor  internal 
research  and  development  efforts.  The  program  objective  is  to  meet  the  total  offensive  avionice  update  requirement  as 
stated  in  Strategic  Air  Cvwuaand  Required  Operational  Capability  6-75*  All  B-52  related  miusiie  ucvelcpment  programs 
will  t*?  integrated  with  other  offensive  and  defensive  avionics  update  projects. 

yCKK  PEHFOHMKD  BY:  The  avionics  study  which  initially  identified  avionics  d^ibsystems  for  i ncorporetion  into 
this  program  ju:'a  accoapliahed  by  Boeing  Military  Airplane  Company.  The  B-52  Offensive  Avionics  System  development 
program  has  been  assigned  to  th''i  Boeing  Military  Airplane  Ccaspany  m  a  aolo  source  basis*  Initial  dcalgn  and  definition 
taalca  uiier  the  Aircraft  Mov^erni cation  Program  has  also  been  awarded  to  the  Boeing  Military  Airplane  Company. 
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Title;  B-52  Aircraft  Modernia.ution  Program 
Title;  B-52  Squadrons 

Budget  Activity;  Strategic  Prograna,  #3 


Project:  #2571 

Program  Element;  #llil3P 

DJD  Mission  Area:  113,  Airborne  Strike 

(U)  PROGRAM  ACCOMPLI SliHENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  ?!  1981  and  Prior Accompliahmenta:  The  Lov  Life  Cycle  Coat  Avionica  Study  uaa  completed  in  fiscal  year 
1976  and  fiscal  year  197^.  Fiscal  year  1973  work  concentrated  on  the  Offensive  Avionica  System  program. 

(U)  In  1979,  the  package  began  with  trade  studies,  system  definition,  and  initial  nyatem  design.  Efforta  identified 
In  the  life  Extenaion  Study  which  require  development  or  protot3rping  were  initiated  under  the  Aircraft  Modernisation 
Program  tasking  if  they  related  to  the  major  he* dinga  of  offensive  avionica,  offensive  and  deferaive  avionica  integre- 
tion  crew  reduction,  or  reliability,  maintainability,  r.nd  aupportabiii ty  problems. 

(U)  Ir  liucat  year  1930  Boeing  Military  Airpiano  Company  was  put  on  contract  early  in  fiscal  year  19B0  to  evaluate 
operat  onal  requi rementa ,  logistical  auppv,rt  prrblems,  alternative  P-52  miaaiona,  and  to  recommend  alternative 
nicUfi'Htion  options  depending  on  selected  B-52  outyear  missions.  Each  option  will  also  include  recommended  aubcon- 
tracto**  roquireaent^ .  The  options  will  be  presented  to  Air  force  and  O^tice  of  the  Secretary  of  Defense  agencies  for 
multiple  reviews. 

(U)  In  19BI  selected  aircraft  modernization  program  options  were  put  into  competitive  source  selection  with  Boeing 
hilitttiy  Aircraft  Company  and  Air  Force  Systems  Commarvl  making  tentative  subcontractor  selections.  An  initial 
full  scale  engineering  development  contract  was  awarded  in  the  fourth  quarter  of  fiscal  year  1931*  Additionally, 
procurement  requests  were  issued  for  Reuesrch,  Development,  Test  and  Evaluation  items  in  preparation  for  aystem 
integration  and  software  development.  Basic  software  development  and  interface  with  the  Offensive  Avionics  System 
software  package  began  in  the  Systems  Integration  Laboratory  and  Test  Facility. 

2.  (U)  Vi  198?  Planned  Brof ram;  During  the  year,  full  scale  engineering  development  will  continue  on  the 
various  cubuysloBs.  ^Preliminary  Design  Review  on  two  of  the  subsystems  will  occur  in  the  second  quarter  of  the  fiscal 
vt'cr.  I tems/substi ts  ujidergoing  modification  procurement  in  1915  will  receive  extra  attention  to  ensure  completeness. 
Drocureaent  Icgiru:  this  fiscal  yt^.nr  on  the  fuel  quantity  indicating  system  and  the  environmental  control  system.  Both 
system  opiates  require  iaaediate  attention  to  maintain  force  readiness. 

5.  (ti)  KY  Planned  Frogrom;  Updated  eubsystema  will  be  received  for  checkout  ond  integration  in  the  Systems 

Ini^jgratian  Lalorttory  >*n4  feat  Facility.  These  subyswens  and  Ba30ciat‘»d  sofxvare  will  be  packaged  for  develop*  ent 
and  flight  test  aircraft  modification  during  the  latter  part  of  tha  year.  Hadrr  update  procurement  will  ulao  bygin. 

4.  (U)  FY  19i4  Planned  Frogrft?c:  The  remaining  aubssta  will  bt  integrated  into  the  flight  teat  aircraft.  The 
rnlnr  ayst.-n  update,  the  autopilot,  their  intorra<'ea  and  interfaces  with  the  other  subesis  will  be  totally  integrated 
an!  fiigM  leating  accomplished  during  this  year. 


Title:  3-52  Aircraft  Modernization  Program 
Title:  B-52  Squadrons 

Budt,jt  Activity:  Strategic  Progrania,  #3 


Project:  #2371  Title:  B-32  Aircraft  Modemitation  Prograa 

Program  Element:  #11113E  Title:  B~32  Squadrons 

DOD  Mieoion  Area:  113,  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 

3*  (ll)  Program  to  Completion:  Current  planning  shows  that  by  the  end  of  fiscal  year  1984  an  integrated,  updated 
mOiUfication  jacJrsge  could  be  ready  for  a  pr.'viuction  decision.  The  remainder  of  the  program  will  be  conducting  fJight 
and  t’round  testing  on  any  other  aupportabili vy  or  mission  oriented  rer uire-jents  which  may  bo  added  at  a  later  date. 


6.  (U) 

Milestones : 

Date 

A. 

Def j nition /Trade  Studieo 

Fiscal 

Y«ar  1979-1980 

B. 

Initial  ?ull  Scale  Engineering 
Coutraci 

Development 

Fiscal 

Year  1981 

C. 

Prototyping  Initiation 

Fiscal 

Year  1983 

D. 

Production  Decision  -  Total  Package 

Fiscal 

Year  1984 

H, 

Pirat  Aircraft  -  In/Out 

Fijcal 

Year  1963 

7.  (U) 

Hesourcea  ($  in  thousands): 

Total 

KY  1981 

PY  1982 

KY  19t33 

FY  1984 

Additional 

Estieiated 

Actual 

Estimated 

Estimated 

Estimated 

to  Coetpletion 

Costa 

HirrjE 

11,200 

11,300 

20,200 

30,100 

Cent 

Wot  Applicable 

Procurement  3010 

2H,7GO 

59,900 

44,600 

THD 

TBD 

OiH 

5400 

200 

3,. 500 

Cent 

Not  Applicable 

8.  (ID 

Coapariaon  with  KY  Descri 

ptivv  Suema 

n- 

K i»r  ^  K 

() .  200 

?5,‘>00 

21 , 500 

Coni 

Not  Applienble 

r’  Vkx'  a  IV  n 

t'lil  vuo 

Tt) ,  900 

TBD 

(U)  Aa  H  PoLiult  of  fi8Ce«l  y«ar  Appropriation  r^ductiona,  the  Aircraft  Hodemi  rat  ion  Program  waa  rea  :oped  to 

reflect  l!;c  fiscal  yoar  1985  funUtw;  Icvtsl. 


Project;  if2601  Title:  B-32  Strategic  Radar 

Program  Element;  #11113F  Title;  3-32  Squadrons 

Don  Mieeion  Area;  113t  Airborne  Strike  Budget  Activity;  Strategic  Programs »  #3 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  forward  looking  radar  requirements  for  the  B-52G/H  force  and  strategic 
aircraft  in  general  were  stated  in  1975  by  Strategic  Air  Comnand. 

Under  the  penetration 

misaiors  requirements,  a  radur  system  like  the  Electronically  Agile  Radar  was  required,  developed,  and  tested. 
Installation,  integration,  and  flight  testing  of  an  Electronically  Agile  Radar  (EAR)  on  a  B-52  was  completed  in  FY 
1980.  However,  the  Electronically  Agile  Radar  was  judged  as  too  sophisticated  and  expensive F 

But,  a  radar  update  is  still  required)  _j solve  serious  reliability/ 

maintainability  probleiua  with  the  existirs  radar  subsystems.  ?his  project  now  represents  a  restructuring  of  the 
entire  B-52G/H  radar  update  effort.  It  will  now  concentrate  on  meeting  radar  subsystem  mission  and  supportabilitv 
requirements  of  the  Strategic  Air  Command  and  the  Air  Force  Logistics  Command.  The  radar  update  incorporated  into 
the  offensive  avionics  system  program  was  only  an  interim  update  _j 

Now,  the  remaining  serious  radar  system  problems  must  be  addressed  and  are  the  primary  objectives  of  this  project. 

The  radar  subsystem  remains  the  acst  unreliable  in  the  bombing  navigation  system.  Air  Force  Logistics  Command  has 
singled  out  the  radar  By8?:era  as  unsupportable  in  the  I  ,  •  J  primary  problems  being  in 

the  transnit/receive  sectior.  and  antenna.  Because  these  jwirta  cf  a  radar  system  are  very  sensitive  to  capability  and 
mission  application,  updates  were  withheld  in  the  offensive  «.vionics  system  project  until  these  fsctorc  were  determined. 
Sources  for  many  replacement  components  are  no  longer  available.  Baaed  on  this  rupportsbility  predictions,  Strategic 
Air  Command  has  requested  the  re  ie.r  system  be  updated  prior  to  the  expected  nonsupportability  date.  Initiation 
of  the  moJification  u  now  plannjd  for  1983. 

(U)  HKLATKD  AL'TI VITIEl" ;  The  technology  for  this  ladar  update  ia  baaed  or,  several  efforts;  The  Forward  Looking 
Advanced  Multimode  Radar  effort  under  Program  Element  63203F;  the  Multi-Mode  Radar  performed  by  the  Navy  and  the 
Reliable  Advanced  Solid  State  Radar  of  the  Advanced  Avionica  Project  (63203F);  the  advanced  development  Electronically 
Agile  Radar  effort  (63241F);  and  the  Low  Life  Cycle  Cost  Avionics  (t3?05K)  effort. 

{'J>  WORK  PKHPORMEI)  BY ;  The  Aeronautical  System  Division,  Wright-Pat  te»*aon  Air  Force  Base,  an  organisation  of  Air 
Force  ."iyclctas  Coamai.d,  will  manege  tV  project.  The  integration  flight  teat  will  be  accoaplished  at  Wichita,  KS,  by 
the  bocing  Military  Airplane  Company. 

( U )  PH^XIHAM  ACCOMPLISHMEHTS  AND  lUTURK  PRQGHA.IS ; 

1.  (U)  KY  ^9*31  and  Prior  Acco&pl isluaents:  Low  life  cycle  studies  under  Program  Element  63705F  confirmed  the 

ccst-crfcclivc-nedfl  of  an  Electronically  Agile  Radar  like  radar  to  fulfi.ll  the  requi rementi*  of  Strategic  Air  Command 
p?nolr*iling  ais.?icr.  requirements.  Flight  tests  were  begun. 


'IfiO 


Project:  #2601 

Program  Element:  #111I3F 

DOD  Miasicii  Area?  113>,  Airborne  Strike 

(U)  In  1979,  the  Electronically  Agile  Radar/B-52  flight  teats  continued.  Built-in  Teat/fault  isolation  testa  were 
accomplished.  The  weapon  system  interlace  trade  study  was  begun  to  establish  cost,  schedule  and  risk  of  full  scale 
development  for  a  modification  program. 

(U)  In  fiscal  year  1980,  flight  tests  were  completed  and  test  aircraft  demodifi nation  was  initiated.  The  remaining 
funds  were  used  to  carry  out  an  analysis  to  define  radar  alternatives  that  better  match  the  revised  outyear  mission 
objectives  of  the  B-52G/H  force. 

(U)  During  fiscal  year  1981,  identification  and  laboratcrj  testing  of  the  selected  radar  modifications  began. 

Software  development  and  teat  for  all  radar  modes  vaa  i*  iiated.  Initial  Pull  Scale  Engineering  Development  began. 

2.  (U)  1982  Planned  Prog  rat.;  The  Initial  Pull  Scale  Engineering  Development  phase  will  complete  and  Pull 

Scale  Development  will  commence  ari  be  carried  through  Preliminary  Design  Review,  hock-uc  in  preparation  for  aircraft 
modification  will  also  take  piace  this  year. 

3.  (b)  PY  1983  Planned  Program.-  The  Pull  Scale  Engineering  Development  i^aae  will  be  completed  through  Critical 

Design  Review  and  qualificai ^ on  testing  will  be  initiated.  Prototype  inatallaticn  and  Integration  will  be  idiecked  in 
the  SyMtwms  Integration  Laboratory  and  Teat  Facility.  Procuremeiit  of  kit  proof  assets  as  well  as  accelerated  procure¬ 
ment  of  eritenna  compor.ents  to  protect  the  fiscal  year  1989  support  date  is  programmed  this  year. 

1.  (U)  K'y  1984  Planned  Proi^rattt;  Oomponont  qualification  testing  will  be  completed.  The  updated  radar  package 
Will  be  put  wito  the  flight  test  aircraft  and  integrated  wiU,  othor  Aircraft  Modernisation  -‘logram  aubeets.  Plight 
testing  will  initiate  and  complete  tlda  year. 

(U)  Program  to  Completiof;:  Project  2601  will  complete  the  engineoring  development,  flight  test,  evaluation 
*’tid  qual  1  f i('Mi(Xi  of  an  updated  radar  for  the  b-92  weapon  system. 

r.  (U)  Mi lealoncs :  Date 

A.  .‘)AC  HOC  6-79  Approved  December  1976  (Electronically  Ajile  Radar) 

L-  Initiation  of  Engineering  October  1979  (Electronically  Agile  Radar) 

C.  Completion  of  Advanced  Developisont  (63241/1  *  1 13P)  January  1980  (Electronically  Agile  Radar) 

I).  Critical  Design  Review  Piucal  Year  1983  (Radar  Update) 

E.  :?tnrt  Antenna  Modification  Piacal  Year  1983  (Radar  Update) 

f.  Start  a  Complete  Plight  Testing  Piscal  Year  1984  (Radar  Update) 

(j.  :Uart  Aircraft  Modification  Piscal  Year  1984/1985  (Sad^r  Update) 


Title:  B-32  Squadrons 

Budget  Activicy:  Strategic  Programs,  #3 


I 


Project:  #2601 

Program  Element:  #11113F 

DOD  Mission  Area;  113 t  Airborne  Strike 

7 •  ( U )  Resources  ($  in  thousands): 

PY  1981 
Actual 

RiyPAE  5,386  2^  000  29.600  11,000  5,600  74,086 

Procurement  3010  20,900  78,700  345,400  445,000 

3400/540  2,900  58,800  61,800 


Total 
Estima  ted 
Coats _ 

KDTAE  6,100  21,200  20,000  16,000  65,400 

(U)  The  project  funding  has  been  increased  to  maintain  the  development  program  and  the  associated  modification  programs 
for  the  B-52G/H  ahead  of  the  logistical  reliability/supportabili ty  problems  and  in  concert  with  the  latest  strategic 
luiasiorj  requirements  for  the  B-52. 


(U)  Comparison  with  FY  1982  Descriptive  Summar 


FY  1982  FY  1983  FY  1984  Additional 
FY  1981  Estimate  Estimate  Estimate  to  Completion 


Title:  B~52  Strategic  Radar 
Title:  B~52  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 


i 


Project:  #2633  Title:  B-32h  Cruiae  Mieeile  Intef^ration 

Program  Element:  #11113F  Title:  B-32  Squadrons 

DOD  Mission  Area:  113 i  Airborne  Strike  Budget  Activity:  Strategic  Programs,  #3 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  project  provides  as  external  and  internal  cruise  missile  integration 
and  carriage  capability  for  the  B-52H.  Program  meets  requirement  to  provide  a  fiscal  year  1986  initial  operational 
capability. 

(U;  RELATED  ACTIVITIES:  The  current  ongoing  air  launched  cruise  missile  development,  procurement  and  B-52G 
modification  programs  for  cruise  missile  carriage,  offensive  avionics  system,  and  observable  dif ferences/functionally 
related  observable  differences  are  related  activities.  The  B-52H  is  currently  being  modified  with  the  offensive  avionics 
system.  The  Cominon  Strategic  Rotary  Launc*’er  (PE  63258F)  is  being  developed  for  internal  carraige  of  cruise  missiles. 
Development  will  be  completed  to  meet  the  initial  operational  capability  date  of  the  E-52H  with  external  and  internal 
cruise  missile  carriage. 


(U)  WORK  PERFORM.iD  BY;  The  Aeronautical  System  Division,  Wright-Pat terson  Air  Force  Base,  OH,  and  organization  of 
Air  Force  Systems  Command,  will  manage  the  project.  The  contractor  is  the  Boeing  Military  Airplane  Company. 


( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (ll)  FY  1981  and  Prior  Accomplishments;  Not  applicable. 


2.  (U)  FY  1982  Planned  Program;  During  this  year,  modified  B-52G  data  will  be  usee  to  initiate  a  b-j2K  cruise 
missile  integration  program.  Data  on  aircraft  compatibility  and  carriage  interfaces  with  the  B-52K  will  be  obtained. 
Initial  flight  test  plannj.ng  will  be  accomplished. 

FY  1983  Planned  Program;  In  this  year,  test  aircraft  modification  for  external  carriage  will  be 
completed  end  missile  carriag.?  and  launch  will  be  accomplished.  Internal  carriage  development  will  continue. 

The  necessary  data  to  start  tne  aiii^raft  modification  program  for  external  carriage  will  be  obtained. 

4.  (U)  FY  1984  Planned  Program;  External  carriage  aircraft  modification  will  begin  and  internal  carriage 

development  will  pregreas  toward  compietion. 

b-  (U)  Progra*^;  to  rorpletion.  The  Common  Stratagj  Rotary  Launch»»r  will  be  installed  for  internal  car^'lsge. 


6.  (U)  Mi les^onoa;  DATA 


A. 

Development  Frog. ram 

Piacal 

Year 

1982  -  1983 

B- 

Modificaiion  PrcMiuction  Decision 

Fiscal 

Year 

1984 

c. 

Internal  Cruise  Misuile  Carriage 
Instal iation 

Fiscal 

Year 

1969 

D. 

First  Operational  Capability 

Fiscal 

Year 

1986 

Project:  #2692 

Program  Element :  #11113F 

DOP  Mission  Area:  113,  Airborne  Strike 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  basic  B-5?  autopilot  tscLnologj  daces  beck  to  World  War  II.  In  the 
early  1960's,  its  functions  were  expanded  <,o  include  the  Low  Level  and  Aerial  Refueling  modes.  The  Mean  Time  Between 
Failure  for  the  existing  system  is  about  15  hours.  The  age  of  the  autopilot  has  made  it  extremely  difficult  and  costly 
to  maintain.  The  autopilot  has  been  plagued  with  unscheduled  pitch  up/down  on  Low  Level  and  Aerial  Refueling  modes, 
roll  wallow,  erratic  aerial  refueling  operation,  and  yaw  oscillations.  Of  particular  concern  are  the  extremely  narrow 
safety  margins  in  the  Low  Level  and  Aerial  Refueling  modes.  The  project  will  provide  autopilot  updates  which  will 
improve  reliability,  maintainability,  and  safety  to  an  acceptable  level  by  providing  new  line  replaceable  units 
combining  the  functions  of  several  existing  units  that  are  high  failure  items  and  containing  a  model  pitch  channel 
with  appropriate  comparators.  A  redundant  pitch  force  transducer  and  a  second  altitude  source  will  also  be  included. 

(IJ)  RELATED  ACTIVITIES;  Outputs  from  this  project  wl?..l  be  integrated  with  other  subsets  of  the  Aircraft  Modernization 
Program  I, Project  257^  )• 

(U)  WORK  PERFORMED  BY:  The  Aeronautical  Systems  Division,  Wright-Pat terson  Air  Force  Base,  an  organization  of 
Air  Force  Systems  Command,  will  manage  the  projects  The  integration  of  flight  teat  will  be  accomplished  at  Wichita, 

KS,  by  the  Boeing  Military  Airplane  Company. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  198t  and  Prior  Accomplishments:  Began  Initial  Full  Scale  Engineering  Development,  Phase  One,  to 
design  and  integrate  the  updated  autopilot  system. 

2.  (U)  FY  1982  Planned  Program:  Phase  Two  of  the  Initial  Full  Scale  Engineering  Development  will  be  completed 
through  Preliminary  Design  Review.  Prototyping  in  preparation  for  aircraft  modification  will  be  accomplished. 

3.  (U)  FY  19B3  Planned  Program:  The  Full  Scale  Engineering  Development  will  be  completed  through  Critical 
Design  Review  and  qualification  testing  will  be  initiated.  Tho  updated  system  will  be  integrated  with  other  moderniza¬ 
tion  projects  prior  to  flight  test. 

4.  (U)  FY  1984  Planned  Program:  The  autopilot  package  will  be  flight  tested  this  year  following  test  aircraft 
ttuxi ification.  Project  will  complete  chio  year. 


5. 

(G)  Program  to  Completion*  Aircraft  raedi f i'''!at’ on 

initiated . 

6. 

(U)  Milestones: 

Date 

A. 

Definition/Trade  Studies/Contractor  Selection 

Fiscal 

Year 

1981 

Ih 

Flight  Testiig 

Fiscal 

Year 

*'84 

c. 

B-52G/H  Hodifioojioh  Start 

Fiscal 

Year 

1985 

4r)5 


Project:  #2692 

Program  Element;  #11113? 

DOD  Misaic.n  Area:  113,  Airbomo  Strike 


Ti  tie;  Autopilot 

Title:  B-32  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


7.  (U) 

Resources 

($  in  thousands); 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  x984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

hm6iE 

Procurement  3010 
3400 

12,300 

i4,C00 

15,700 

198,600 

TBD 

42,000 

198,600 

TBD 

8.  (U)  Comparison  with  FY 

1982  Descriptive  Summary: 

Total 

VY  1982 

FY  1983  ?i  1984 

Additional 

Ertimated 

FY  1981  Estimate 

Estimate  Estimate 

to  Completion 

Costs 

DDT&E 

12,500  16,600 

15.700 

44,800 

Procurement  3010 

8,000 

26,100 

42,300 

3400 

100 

2,600 

2,700 

The  previous  project  estimate  was  based  on  B-52D  procurement  begintiing  in  fiscal  year  1983* 

B-52D  modificat 

been  deleted  and  procurement 

for  the  B-52G/H  will  begin 

in  fiscal  year  1985* 

466 


* 


Budget  Activity;  Strategic  Programs  #3 

Program  Element:  11113F  -  B-32  Squadrons,  Project  2406,  B-52  Offensive  Avionics  System  (OAS) 

Test  and  Evaluation  Data 

U  (U)  Pcweloproent  Teat  and  Evt? laatioii:  The  Offensive  Avionics  Systeir  test  program  is  2  combined  Development 
Teat  and  EvaTuation/Initisl  Operational  Test  and  Evaluation  effort  extending  through  fiscal  1982.  The  flight  testing 
portion  began  in  September  1Q80  with  completion  scheduled  for  September  19B2.  Between  October  1981  and  Janviary 
1982,  combined  OAS  and  Air  Launched  Cruise  Missile  (AJCM)  testing  will  continue  with  four  ALCM  launches  using  Block 
Zero  software.  During  the  remainder  of  fiscal  1982,  the  test  aircraft  will  be  modified  with  a  third  avionics  control 
unit  and  configured  with  Block  One  software  culminating  in  three  ALCM  launches,  one  Short  Range  Attack  K.iaailo  launch 
and  live  gravity  weapon  releases. 

(U)  The  objective  of  the  B-52  Offensive  Avionic?  System  program  is  to  .eat  and  evaluute  the  operational  effec- 
t’v^ine3s  and  operational  suitability  of  the  selected  Offensive  Avionics  System  package  including  the  integration  of  tiie 
Air  Launched  Cruise  Missile  and  Short  Range  Attack  Missile.  The  test  environment  will  represent  the  actual  combat  con¬ 
ditions  03  close  as  possible  using  a  modified  B-52G.  Operational  deficiencies  will  be  identified  and  changes/tradeoffs 
will  be  recommended.  Information  will  be  provided  for  refining  training  concepts,  refining  tactics,  techniques  and 
doctrine,  updating  publications,  and  refining  operating  and  support  coat  estimates. 

(U)  The  tent  teen  crewmembers  is  drawn  from  the  mainstream  of  the  Strategic  Air  Command  crew  force  in  order  to 
pro/ide  a  more  realistic  appraisal  of  the  new  equipment. 

(U)  The  program  provides  an  update  to  the  B-52G/H  offensive  avionics  package.  The  effort  will  include  design, 
fabrication,  and  integration  of  an  offensive  avionics  system  for  a  fli/’ht  test  evaluation  program  leading  to  a  Class  V 
modification  to  the  B-92G/H  fleet. 

(U)  The  new  avionics  systems  will  include  ns  a  minimum,  but  not  be  limited  to,  the  addition  and/or  modification  of 
the  following  systems/capabi li tics: 

a.  (U)  Attitude  and  heading  reference  system  -  Replace  present  heading  and  attitude  systems  with  a  sore 
reliublf,  accurate  system. 

h.  (U)  Hador  altimeter  -  Replace  radar  altimeter  with  a  more  reliable  syateui  capable  of  performing  terrain 
correlation. 

c.  (U)  Digital  procesaor(a)  -•  Replace  present  analog  bombing  mivigation  system  computers  providing  bombing, 
navigation,  and  air  launched  missile  computations. 


X  C  fj 
'ii-  . 


V) 


) 


Budget  Activity;  Strategic  Programs  #3 

Program  Element;  -  B-»^2  Squadrons,  Pr:)j9ct  2406,  B-52  Offjnaive  Avionica  Syster.  (OAS) 


d.  (U)  Military-Standard“1553A  Data  Bus  “  Insures  resultant  system  architecture  will  meet  Air 
Force  digital  time  division  multiplex  standard. 


e.  (U)  Controls  and  displays  -  Provide  necessa.,  controls  ani  displays  to  ensu**e  proper  man/machine 
interface . 

f.  (U)  Doppler  Velocity  Sensor  -  Replace  present  APN-89A  Doppler  radar  with  the  common  strategic  doppier- 

g.  (U)  Mapping  radar  modification  Modify  the  present  radar  evstem  to  improve  performance ^  reliability, 
and  '  itairability. 


h.  (U)  Inertial  navigation  capability  -  Provide  an  inertial  navigation  capability  sufficient  to  meet  the 
stated  rec^uirements  in  Strategic  Air  Command  Required  Optrationsl  Capability  6-75  "^or  a  high  precision  navigator.  The 
capability  must  be  Air  Force-qualified  and  nuclear  hardened  to  s'*"'* ted  requirements.  No  Research  Development  Test  and 
Evaluation  (DTdE)  funds  are  provided  for  either  nuclear  hardening  or  prototype  systems  other  than  United  States  Air 
Force  government  furnished  equipment. 

i.  (U)  Terrain  coirclaticn  -  An  operational  evaluation  of  terrain  correlation  as  a  navigational  aid  in  the 
perfoniiunce  of  the  strategic  mission. 


j.  (U)  Air  launched  missileCs Vai rcraft  avionics  tie-in  -  Integration  of  development  software/hardware 
required  to  support  air  launched  missile  delivery. 

(U)  The  deveiopirent  contractor  is  the  Boeing  Military  Airplane  Company  in  Wichita,  Kansas,  ‘^he  DTAE  service 
program  manager  is  the  Aeronautical  Systevi  Division  at  Wright-Patterson  Air  Force  Base,  Ohio.  The  Operational  Teat 
and  Evaluation  vCTAE)  agency  is  tne  Air  Force  Teat  atid  Evaluation  Carter  at  Kirtland  Air  Force  Base  New  Mexico,  ""he 
lost  location  will  be  the  Boeing  Wichita  plant.  13  ana  the  Air  Ferre  Flight  Test  Center,  Edwards  AFB,  California. 

(U)  P."irticulai  emphasis  will  be  placed  on  testing  the  operatxoaal  ef fe^'ti venesa  of  the  fault  detection/iaolation 
capabilities  of  the  neu  equipment.  Initial  Operational  Tes.t  and  Evaluation  (lOTAE)  test  team  personnel  will  maintain 
the  updated  avionics  system  usia^  the  same  available  organirational/intermedinte  level  techniquea/equipment  that  are 
to  be  us'^d  when  the  ays  too  la  deployed 

(U)  Frei itoir.ary  valiiated  technical  orders  will  be  provided  to  DTAE/I0T4E  test  team  personnel  to  perform  main¬ 
tenance  associated  with  the  new  s>steo>^.  Those  technical  orders  will  be  verified  during  DTAB/IOTiiE  to  provide  final 
tuch  date  for  ayaten  deployment. 
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Budget  Activity:  Strategic  Programs  #3 

Program  Element:  111I3F  ~  B-32  Squadrons,  Project  2406,  B~32  Offeneive  Avionica  System  (OAS) 

(U)  An  evaluation  of  software  for  the  B-52  OAS  will  be  performed  by  the  software  assessment  team  at  Boeing 
Military  Airplane  Company  and  Oklahoma  City-Air  Logistics  Center  (OC-ALC).  In  the  test  team,  contractor  development 
and  test  activities,  as  well  as  flight  testing,  will  be  monitoreci  to  assess  software  performance  and  suitability 
factors.  The  effectiveness  of  software  development  tools  to  support  future  software  maintenance  will  also  be  assessed. 
At  OC-ALC,  computer  programs  and  the  associated  documentation  will  be  evaluated  to  judge  their  adequacy  for  software 
maintenance. 

(U)  In  addition,  a  limited  simulation  capability  for  the  OAS  computer  complex  is  planned  to  allow  some  performance 
evaluation  of  OAS  Operational  Computer  Programs.  This  activity  also  begins  a  buildup  of  Air  Force  expertise  at 
OC-ALC  on  which  to  base  future  organic  support  for  B-52  OAS  software. 

(D)  A  high  degree  of  similarity  exists  between  the  items  tested  during  Development  Teat  and  Evaluation  (DTAE), 
those  tested  during  Initial  Operational  Test  and  Evaluation  (lOTAE),  and  those  in  the  production  configuration.  Except 
for  minor  installation  and  wiring  differences,  the  subsystems  should  be  completely  interchangeable.  Software  will  be 
continually  updated  with  test  findings. 

(U)  Below  are  sections  for  special  items  of  concern  which  will  trj  evaluated  and  will  affect  the  Teat  and  Evalua¬ 
tion  portion  of  this  program. 

a.  (U)  Relif.bility : 

(l)  (U)  Primary  Mission  Equipment  chall  have  a  minimum  mean  time  between  failure  of  43  hours  evaluated 

by  burn  in,  qualification  testing,  ground  tests,  and  flight  teats. 

(?)  {U)  Interface  equipment  shall  have  a  minimum  mean  time  between  failure  of  2500  hours. 

(3)  (U)  Aircraft  installed  equipment  shall  have  a  minimum  mean  time  between  failure  of  400  hours. 

b .  ( U )  Na  i  n ta i  na b i  1  i  t.y ; 

(l)  (U)  The  total  “on  aircraft'  maintenance  time  for  new  equipment  shall  not  exceed  140  hours  per  1000 

syatom  up*t rating  hours. 

(^’)  (U)  The  mean  tiine  to  n^store  failed  equipment  "on  aircraft’*  ahai-i  rot  exceed  1  h.^ur. 
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Budget  Activity:  Strategic  Programs 

Program  Element:  11113F  -  B-52  Squadrons,  Project  2406,  B-52  Offenbive Avionics  System  (OAS) 

(3)  (U)  The  mean  time  to  restore  failed  equipment  at  the  intermediate  level  shall  not  exceed  1.5  hours. 

c.  (U)  Environmental  Qualification  Testing: 

(1)  (U)  All  new  primary  mission  equipment  will  be  tested  for  explosion  proof,  temperature  shock, 
temperature-altitude,  vibration,  shock,  acoustics,  humidity,  sand  and  dust,  fungus,  salt  atmosphere,  moisture, 
radiation,  and  overpressure  using  the  appropriate  Military-Standard. 

(2)  (U)  Vibrat  ion  testing  includes  11  hours  of  random  vibrations  at  two  temperature  levels,  -55*  and 

71*0. 

d.  (U)  Teat  Flights:  The  program  has  combined  Development  Test  and  Evaluation/Initial  Operational  Test 
and  Evaluation  (DTAE/IOTAE)  flights.  The  DTAE  testing  has  included  71  flights  to  date. 

e.  (U)  Management;  The  teat  and  evaluation  program  management  for  the  OAS  and  air  launched  cruise  missile 
integration  is  described  below. 

(.*)  (U)  The  development  portion  is  a  combined  DTAE/I0T4E  program  and  will  continue  through  the  full 

scale  engineering  and  development  contract.  The  teat  portion  is  from  September  1^80  through  September  19Q2.  The 

overall  program  manager  is  the  Strategic  Systems  System  Program  Office  (ASD/YY)  whc  is  also  in  charge  of  DTAE. 

Air  Force  Test  Evaluation  Center  (AFTEC)  is  responsible  for  the  I0T4E. 

(2)  (U)  Beyond  the  DTAE/IOTAE  program,  a  Follow-on  Operational  Test  tad  Evaluation  (F0T4E)  is  planned 

with  two  phases.  The  first  phase,  January  19B2  to  December  1983,  will  be  the  responsibility  of  AFTEC.  After  Initial 

Operational  Capability  (lOC),  Headquarters  Strategic  Air  Command  (SAC)  will  begin  the  aecond  phase. 

? .  ( U )  Operational  Test  and  Evaluation  Data; 

a.  (U)  Testing  began  in  September  1980  and  continued  through  25  September  1981. 

b.  (u)  The  test  was  combined  DTAE/IOTAE  and  used  one  OAS  -  modified  B-52G  aircraft  which  staged  from  the  Boeing 

Military  Airplane  Cojapwiny/McConnel  I  AFB,  Kansas  facilities.  Test  ranges  uoed  included  White  ‘5?md3  Missilr  Range. 

Nellis  Range,  ’'tab  Test  and  Training  Range,  and  Tv.,,  ''pah  Teat  Range.  Boeing  Military  Airplane  Company  is  the  prime 
contractor.  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  had  overall  reeponaibility  for  the  JOTAE.  SAC.  Air 

Fon  •'  Logistics  Command  (aFLC)  and  Air  Training  Command  (ATC)  provided  personnel  to  the  test  team.  The  objectivea  of 

the  1'jTAE  were  to; 
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Budget  Activity:  Strategic  Programs  §1) 

Program  Element'  I1113F  -  B-52  Squadrons,  Project  2406,  B-'32  Offensive  Avionics  System  (OAS) 

(1)  (U)  Evaluate  the  operational  effectiveness  of  the  OAS-modified  B-52  to  perform  the  Strategic  Air 
Command  (SAC)  operational  mission  (i.e.,  quick  reaction  launch,  air  alignment  of  the  inertial  measurement  unit,  tanker 
rendezvous,  ove.*water  flight,  landfall  fir,  weather  avoidance,  high  and  low  altitude  navigation,  high  and  low  altitude 
gravity  weapon  delivery,  simulated  and  actual  missile  launch  [Short  Range  Attack  Hissile/Air  Launched  Cruise  Missile 
(SRAM/ALCM) J ,  interoperability,  and  poststrike  recovery'. 

(2)  (U)  Evaluate  the  operational  suitability  of  the  OAS  (i.e.,  system  reliability,  maintainability, 
aupportability  tud  availability).  Reliability  and  maintainability  data  was  collected  during  in-flight  and  ground 
operations  of  the  system  and  r.crmai  maintenance  operations.  Additional  maintainability  events  were  conducted  to 
expJore  the  whole  range  of  normal  operational  maintenance  events. 

(3)  (U)  Identity  system  characteristics  or  deficiencies  which  significantly  iDipact  operating  and  support 
(OSS)  costs.  Identify  operational  deficiencies.  Recommend  and/or  evaluate  changes  or  tradeoffs  in  production 
configuration.  Evaluate  the  effectiveness  of  the  computational  subsystem  software,  to  include  functional  performance, 
degraded  mode  operations,  and  software  man-machine  interface. 

c.  (U)  All  minor  support  equipment  was  evaluated  during  the  test.  Minor  changes  were  recommended  and  made  to 
se/eral  items,  and  two  items  were  completely  redesigned.  Several  items  of  major  support  equipment  received  only 
ourcjry  evaluations  as  they  were  not  available  until  late  in  the  program.  Additional  evaluations  will  be  performed 
during  Follow-on  Operational  Teat  and  Evaluation  (F0T5E).  During  Initial  Operational  Test  and  Evaluation  (lOTdE), 
intermediate-level  maintenance  > as  performed  largely  by  the  contractor  using  special  equipment.  Consequently, 
catimates  of  operational  reliability  and  maintainability  for  tliis  level  of  maintenance  will  be  degraded.  Supporta- 
bility  of  the  test  sets  will  be  evaluated  during  FOTAE. 

u.  (U)  The  system  and  aubsystems  tested  were  preproduction  configuration.  "Patches"  to  system  software  were 
made  during  the  toac  and  included  in  the  operational  system.  Operational  f ^  ,  and  Evaluation  (OTdE)  operations  and 
maintenance  f^rsonnol  were  representative  of  user  personnel. 

0.  (ll)  With  the  con -urn  ncy  of  the  full  scale  development  and  production  programs,  some  long-lead  production 
decisions  were  made  pr.'.or  to  the  completion  of  flight  testing.  One  hundred  seta  of  aircraft  equipment  were  on 
contract  and  the  first  three  aircraft  were  mc-dified  before  the  test  ended. 

r.  (li;  Onntinued  Development  Teat  and  Evaluation  ^  DraB)/0?dE  of  the  OAH  system  will  be  conducted  at  Edwardr 
k¥h,  California  from  October-Deceaber  This  teat  will  combine  with  ALCM  testing  to  become  the  Integrated 

Weapon  Cystem  (IVS)  program,  A  major  modification  to  the  OAS  coo^iter  program  will  be  tested  during  aid-FY  32  and 
tii<?  IV."'  FiyrAE  will  be  conducted  during  the  FY  82-85  tiaefreme. 
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Budget  Activity:  Strategic  Programs 

Program  Element:  II1I3F  -  B~b2  Squadrons,  Project  2406,  B-52  Offensive  Avionics  System  (OAS) 

g.  (U)  Seventy-four  sorties  and  640  flying  hours  iere  expended  in  support  of  the  test.  Three  dedicated  Initial 
Operational  Test  and  Evaluation  (I0T<SE)  sorties  designed  around  standard  SAC  operational  missions  were  flown.  In 
addition  two  Air  Launched  Cruise  Missile  (ALCM)  and  two  Short  Hange  Attack  Missile  (SRAH)  live  launches  and  four 
gravity  weapon  shapes  were  dropped  to  compare  actual  with  simulated  release  activity. 

h.  (U)  Over  IfO  service  reports  have  been  written  on  system  deficiencies.  Numerous  fixes  have  been  verified 
and  tested;  however,  some  fixes  will  have  to  be  tested  during  the  Follow-on  Test  and  Evaluation  (FOTAE).  Major 
deficiencies  exist  in  the  radar  system. 

i.  (U)  No  definitive  statements  can  be  made  at  this  time  on  systt j  reliability  and  maintainability.  Much  of 
the  limited  data  is  in  analysis;  however,  specific  comments  will  be  in  the  final  report  to  be  published  November- 
Dee  ember  19H1. 
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Budiiet  Activity:  Strategic  Pro/^rAma  #3 

Program  Element:  nil3F  -  Squadrons,  Project  2Uo6,  5-52  Offensive  Avlonica  Syatem  (OAS) 

3-  Syste/rs  Characterlstlca ;  The  following  are  general  characteristics  of  the  new  offensive  avionics  systems  to 

be  rood  if  led  by  the  U-SkJG/H  aircraft. 


ans 


B-52  Offensive  Avionics  System 


D«U  kwa 


(**•«»» 


V.  ISi*  UwM  4*1 


B-S2  Offensive  Avionics  System 
WEAPON  SYSTEM  ACCURACY 
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FY  1983  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element;  #1114?F 


DOD  Mia 3 ion  Area:  Airborne  Strike,  #113 


Title  KC“133  Squadrons 


Budget  Activity  Strategic  Programs,  #3 


(U)  RESOURCES  (PROJECT  LISTING)($  in  thousands); 
Project 

Number  Title 

FY  1981 
Actual 

FY  1982 
Batimate 

FY  1983 
Eatimato 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

TOTAL  FOR  PROGRAM  ELEMBl^r 

20,145 

3o;ooo*’ 

28,950 

11,792 

N/A 

90,787 

2214 

Improved  Aerial  Refueling  Systems 

1,714 

2,300 

2,6  50 

3,392 

Continuing 

9,956 

2391 

Avionics  Modemizaiicn 

2,231 

2,000 

- 

- 

Complete 

5.031 

2469 

KC-135  Reengining 

16,200 

24,900 

26,300 

8,400 

Complete 

75,800 

•  Does  not  include  $1 ,780K  for  Fuel  Savings  Advisory  System 

(U)  BRIEF  DESCKIP*riON  0?  ELEMENT  AND  MISSION  NEED:  The  use  of  aerial  refueling  is  Aindanental  to  strategic,  tactical  and 
mobility  operations  jn  support  of  national  strategy.  The  year  old  KC-'133A  tanker  —  the  cornerstone  of  the  United 

States  Air  Force  aerial  refueling  force  --  must  be  modernized  if  it  is  to  continue  to  carry  out  this  role.  The  objective 
of  the  KC-135  Squadrons  Element  is  to  assess  and  apply  recent  technology  improvements  to  the  KC-135A,  irhere  it  is  feasible 
10  do  BO.  The  moBt  essential  project  is  2469  -  KC-135  Reengining.  The  present  J57  engine  Is  old,  deficient  in  thrust, 
environmentally  unacceptable,  and  fuel  inefficient.  Replacement  with  the  selected  CFM56  and  the  accompanying  moderniza- 
tiono  will  eliminate  these  problems  and  add  new  capability  and  aervice  life  to  the  aircraft.  Improved  aerial  refueling 
uyjtyms  will  permit  safer  and  more  efficient  transfer  of  fuel  co  receivers  and  add  interoperable  refueling  systems  to  be 
compatible  with  NATO/Navy  receivers. 

(U)  BASIC  FOR  FY  1983  RDTAE  REQUEST;  The  primary  1983  effort  ia  tho  filial  developmental  testing  rm  the  first  CFM96 
aircraft  —  the  KC-135R.  The  aircraft  will  complete  flight  teat  and  follcw-on  operational  teat  at  selected 
Strategic  Air  Command  baaea.  Follow  on  KC-135R  modification  kits  will  be  ordered  for  approiitiatoly  13  more  aircraft  at 
}  rojectea  funding  levels.  KC-l'jSK  funding  has  received  Air  Force  Systems  Acquisition  Hevit  w  Council  (AFSARC)  and 
Independent  Coat  Analysis  review.  In  addition,  the  Improved  Aerial  Refueling  System  (lARS)  project  will  complete  final 
HID  integration  on  the  improvsd  boom  nozzle,  hose  reel  system  and  boom  control  improvements. 


(U)  COKPAHISON  WITH  KY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 

102,600 


FY  1962 
Estimate 
^1  ,9CX) 
246, BOO 
3.300 


FY  1983 
Estimate 
30.100 
N/A 


FY  1984 
Eatimato 


Additional 
to  Completion 
4^.300' 

N/A 


Hese^rch,  Development,  Teat  and  Evaluation 
Proour»jffient  (Aircraft)  (Quantities) 

Operations  and  Maintenance  (PE  #722D7F) 

other  APPHOPHIATION  FUNDS: 

K'J- 1  36  Reejigi ni ng 

Procurement  (Aircraft')*  102,600  246,800(9) 

Installation  (PE  2,700 

*  Includes  initial  spares.  FY  83  buy  is  20-23  aircraft  depending  or.  support  equipment  requirements. 

*•  Total  program  for  acquisiticr.  in  FYDP  ia  56,806,910  (300  aircraft)  with  1147,900  in  associated  installation; 
planned  to  continue  at  72  aircraft  per  yea.'  until  fleet  ia  reengined. 

!  474 


Total 

Eatimtkted 

Coats 

144,660 

364.300 

3.P0 


6id4.600(T«D)l  ,341  ,053(68)  Continuing 
2,400  12,600  Continuing 


S/A** 
N/A** 

program 


Program  Ele:2')nt;  #1 1 142F 

DOD  Mission  Area:  Airborne  Strike,  #113 


Title: 

Budget 


KC~135  Squadrons 


Activity  _ Strategic  Programs,  #3 

(U)  DETAILED  BACKGROUND  AND  DESCR1P1‘I0N:  The  ongoing  ying  reskir  structural  modification  will  extend  the  KC-13f  service 
1^  fe  to  ap proxim.iitexy  the  year  2040.  However,  present  performance^  avionics,  and  efficiency  shortcomings  exist  which 
must  corrected.  The  KC-l'?^  is  c/jipped  with  underpowered,  old  technology  turbojet  engines  rendering  ad-eise  environ- 
mentn]  noise  and  smoke,  high  fuel  consumption,  deterioration  due  to  age,  and  increasing  maintenance  costs.  These  charac¬ 
teristics  restrict  operations,  limit  operational  use  to  less  than  optimal  performance,  place  an  increasing  burden  on 
Operation  and  Support  funds,  and  reduce  safety  factors.  Tnie  program  element’s  objective  is  to  enhance  KC-135  operations 
by  elitrinution  of  the  abo^e  deficiencies.  Specifically,  improved  refueling  systems  will  afford  faster  fuel  offload  to 
receivers  and  safer  operations  at  critical  times,  and  avionics  modernization  will  allow  us  to  complete  the  mission  more 
efficiently  and  safely.  Reengining  -  a  fL'ndamental  requirement  -  accomplishes  significant  improvements  in  capability, 
operational  flexibility,  energy  consumption  reduction,  environmental  protection,  and  will  provide  significant  Operation 
Hud  Support  cost  savings.  (See  the  separate  reenginiug  description  attached.)  In  summary,  a  modernized  KC-135  ia  the 
goal . 

(U)  ’tELATED  ACTIVITIES:  Program  element  12201  contains  the  installation  labor  funding  required  for  the  KC-135  reengine 
project. 

(U)  WORK  PERFORMED  BY:  The  KC-135  reengining  prograr.  is  managed  by  the  Aeronautical  Systems  Division  of  the  Air  Force 
Systems  Command,  located  ti  Wright-Pat terson  Air  Force  Base,  OH.  The  prime  contractor  is  the  Boeing  Military  Airplane 
Cotufiany,  Wichita,  KS.  The  engine  manufacturer  is  the  CFrf  Company,  e  partnership  between  G- neral  Electric  of  the  United 
tales  and  Sneana  of  Franco. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1  >•  (U^  19B1  and  Prior  Accomplishments;  Improved  aerial  refueling  systems  entered  full  scale  engineering 

deve loptafiit  and  feas.bility  flight  testing  of  t^e  hcae  reel  system  while  completing  flight  testing  of  more  efficient 
oifload  pun{«.  Ret-,jgining  (see  attached  summary  for  full  description)  ccHsplcted  the  Critical  Design  Review  and  engineer¬ 
ing  for  the  first  production  Jiircraft.  Pro<.'urement  of  tlas  first  aircraft  hardware  has  been  accomplished.  The  additional 
funds  provided  by  Congress  procured  tooling  and  long  lead  materials  for  fcl  low-on  KC-i'^5R  prcGuction.  Avionics  moderniza¬ 
tion  moved  into  full  scale  engi neeri !\g  development  of  an  improved  cockpit  design  and  was  integrated  *nto  the  Fuel  Savings 
Advisory  Pystem  3i>eci  fi  jntion. 

Planned  Program:  In  full  scale  engineering  development  the  improved  boom,  improved  nozzle,  and  ho?e 
r»-«l  will  complete  feasibility  flight  tesliffg.  Support  equipment  will  be  developed.  Reenginlng  iategratiem  and 

fubr i cat i >'n  rf  the  first  aireraft  continues  in  preparation  for  ground  flight  and  teat.  Follow-on  procurement  of  approxi¬ 
mately  iiiu.  reen^tinlng  kits  and  associated  atnri»up  costs  for  fleet  >iifieat|on  begins.  Avionics  full  scale  engineering 
levelo}vj.-:5 1  sliould  b*-  complete  and  production  will  be  initiated. 

FY  ^  kn  Planned  Frograa;  Improved  aerial  rcfuelifig  systems  ,  'oductiosj  any  »,,ipropriatc  residual  research 
and  .lcvclo;»ac?.nc  as  appropriate  on  the  boom  norcle  and  bum  control  improvements  will  be  acconpl  lah  rd .  Production  funds 
n^quired  MiU  W  determined.  The  recngin«al  configuration  will  U  certified  and  flight  tested  a.nd  follow-on  teat  arxi 
...Slualion  «)11  1.,  poapHod  by  Hcpt.ob-r  Kunda  ort*  Md.d  for  this  effort.  Sesldusl  resesrch  end  development  end 

475 
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remaining  production  Integration  engineering  will  be  accomplished. 

(U)  FY  1984  Planned  Program:  Improved  aerial  refueling  system  research  and  development  on  the  hose  real  should 

be  comolete.  A  raodernlred  aerial  refueling  system  for  the  KC-135  will  be  In  the  Installation  process,  if  funded.  In 
avionics,  modification  oi  the  aircraft  cockpit  with  FSAS  will  be  in  progress.  Reenglnlng  Is  a  continuing  modification. 

See  project  summary  on  KC-135  reeoglnlng  for  detailed  funding  requirements. 

5.  (U)  Program  to  Completion:  KC-135  reenglnlng  and  Improved  aerial  refueling  sy<>cems  procurement  will  continue  to 

fleet  letroflt.  Reenglnlng  optimum  rate  Is  72  aircraft  per  year  which  Is  concurrent  with  the  ongoing  wing  lerjkln  program. 


6.  (U)  Ml l*^8tones ;  F’ot  applicable. 
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(U)  PETAILSD  BACKGROUND  AND  DESCRIPTION;  The  Air  Force  operates  615  primary  KC-135  aircraft,  all  of  which  are  required 
to  support  the  strategic  bomber  and  reconnaissance  forces  committed  to  the  general  war  plan.  These  same  aircraft  are 
also  tasked  in  a  host  of  contingency  plans  to  piovide  for  the  deployment  £.nd  enrloyment  of  our  tactical  fighter  force 
<  and  to  provide  critically  needed  refueling  to  the  nirj.ift  force  as  well.  Numerous  studies  confirm  that  we  need  substan¬ 
tially  more  aerial  refueling  capability  than  is  available  in  the  present  or  p3*ogranmed  KC-135/KC-10  lorce.  As  an  example, 
the  fuel  requirement  for  the  shoot  and  penetrate  era  of  the  mid-19803  increases  by  30  percent  because  of  B-52  Air  Launched 
Cruise  Missile  range  penalties.  Other  non-strategic  air  refueling  requirements  have  increased  significantly  since  nearly 
every  front  line  aircraft  now  in  the  Air  Force  has  air  refueling  capability.  Reengining  provides  increased  operational 
j  flexibility  by  eliminating  the  current  dependence  on  extremely  long  runways.  More  importantly,  reengl.iing  with  a 
modern,  fuel  efficient  engine  will  save  vast  amounts  of  fuel  and  eliminate  the  environmental  difficulties  —  noise  and 
particulate  pollution  —  of  the  current  engine,  while  reducing  Operations  and  Support  costs.  A  summary  of  the  reasons 
for  resngining  fellows: 

Air  Refueling  Capability  Increases;  Offload  increase  (30-200  percent  depending  on  scenario-an  average  of  50 
percent) . 

(?)  Operational  Flexibility:  Operation  from  shorter  ninways  (North  Atlantic  Treaty  Organization,  United  States 
dispersal,  Air  National  Guard/Air  Force  Reserve'.  130  more  Continental  United  Statea/171  more  North  Atlantic  Treaty 
(•rganization  runways  are  usable  for  KC-i35  operations. 

(3)  Savings  of  Sc.-  rce  Resources:  110,000,000-125,000,000  gallons  of  fuel  per  year  with  a  fleet  retrofit. 

(4)  Knvironmental ;  Significantly  reduces  exhaust,  air  pollution,  and  noise  emissions  at  domestic  and  overseas  bases. 

(‘')  !h?(juced  Operations  and  Support  Costs:  Newer  technology  engines  reduce  overall  costs  (40-50  percent). 

(n)  KKLATilD  ACTIVITIES:  The  CPM56  engine  l.as  completed  development  and  certification  on  the  Boeing  707  aircraft  reengined 
pr  .‘to type  which  accvmiHated  some  200  flying  hours  of  operation.  It  has  been  selected  by  several  commercial  airlines  to 
reengine  their  DC-4i  aircraft  (l)elta,  Flying  Tiger,  United,  Capitol).  T1  s  engine  was  selected  after  a  comprehensive 
two-year  technical  and  cost  evaluation  by  the  Air  Force.  It  will  provide  significantly  ircreaaed  fuel  offload  capability 
and  reduction  in  fuel  consumption,  as  well  as  superior  emission  and  ncise  p^jrformance.  It  meets  all  United  States  Air 
Force  emission  goals  and  the  1905  Federal  Aviation  Psgulationa  for  commercial  operators.  This  engine,  derived  from  the 
H-1  aircralt  engine,  also  contains  long  mnge  relif-bility  and  maintainability  design  features.  The  French  Government 
has  joined  the  Air  Force  effort  in  They  will  reengine  their  11  KC-135F  aircraft  in  conjunction  with  the  United 

.‘.tales  Air  Force  effort  and  will  contribute  funds  to  the  total  developsiental  effort. 

(iO  WOhK  PKHFOHMKD  HI  :  The  developmental  effort  on  tne  KC-i35  reengine  program  is  roanag-sd  by  the  United  States  Air 

Force  Aeronautical  7ys\ema  Division  and  the  Boeing  Military  Airplane  Company.  Modification  of  the  initial  vehicle 
involve.^  much  moni  extensive  development  ar^  nonrecurring  coats  than  just  integrating  engines  on  the  airframe.  There 
are  34  Kfijor  systems  and  sul. ay  stems  involvel  which  have  required  considerable  design  and  engineering  changes.  Nou- 
rccurring  prcxluction  and  test  ci)3ta  encompass  most  of  the  first  article  costa,  thus  distorting  the  actual  flyaway  cost 
which  is  approi imately  $11.5  million  (Fiscal  Year  1981  dollars).  Aa  an  aircraft  Class  V  modification,  management  of  the 
l>rogrna  will  revert  to  the  Air  Force  Logistics  Command  after  the  developmental  effort  is  complete. 
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Project;  #2469 

Program  Element:  #lil42F _ 

DOD  Mission  Area;  Airborne  Strike,  #113 

(U)  PROGRAM  ACCOMPL^SH^tENTS  FUTURE  PPOGRiiMS 


ritle:  KC-1315  Reengiidng 

Title;  KC~133  Squaa>0iJ8 _ 

Budget  Activity  Strategic  Programs,  #J 


1.  (U)  FI  1981  and  Prior  Accomplishmerts;  The  KC-135  reengine  prograr  was  approved  for  the  ^irst  aircraft  deveJop- 
raenti.l  effort.  Congressional  language  directed  an  accelerated  production  program.  The  engine  source  selection  was 
comple\;ed  in  January  1980.  First  aircraft  tooling,  mock-up  and  engineering  were  completed.  The  Critical  Pesign  Review 
occurred  in  April  1981,  two  months  ahead  of  schedrde.  Production  tooling  and  lo;ig  lead  materials  for  follow-on  aircraft 
were  ordered.  The  additional  funds  provided  by  the  Congress  for  tooling  and  long  lead  materials  accelerated  foilow-on 
production  by  six  months  to  one-year. 

Program;  Installation  tooling  wi^l  be  completed.  Fabrication  and  modification  of  the  first 
aircraft  will  be  completed.  Engine  and  strut  tests  and  all  ground  tests  will  be  toropleted.  Production  Readiness  Review 
112  Will  be  completed.  Flight  test  will  begin.  Aircraft  kits  for  follow-on  mcdlfications  of  aircraft  will  be  ordered  to 
begin  retrofit  oi  the  615  primary  aircraft  KC-135  fleet.  Follow- -o  procurement  of  nine  roodificalion  kits  is  presently 
funded.  ’ 

_FY  1983  Planned  Program;  The  aircraft  will  undergo  and  complete  and  flight  test  by  the  third  quarter. 

Initial  and  Operational  Follow-on  'I'est  and  Evaluation  will  be  completed  in  tne  fourth  quarter  of  Fiscal  Year 
Approximately  2C-23  more  kits  will  ordered. 


on  the 


Program;  During  Fiscal  Year  1984,  residual  research  and  development  and  test  is  accomplished 
he  first  aircraft  and  appropriate  subsystems.  Landing  gear  durability,  fif  nacelle  and  strut,  nuclear  hardness 


test,  engine  health  monitor  development  and  Arnold  Engineering  Development  Center  test  of  the  engine  will  be  finished. 

The  aircraft  will  be  fully  complete  by  the  third  quarter  of  1984.  Continued  reengir.ing  of  the  KC-135  fleet  will  continue 
to  build  to  an  optimum  procurement  rate  of  72  aLrcralt  per  year. 

t.  (U)  Milestones: 


Engine  Source  Selection  Completed 

Engine  Produriion  Readinesr  Review  #1 

Preliminary  Design  Review 

Complete  #1  Airplane  Specification  Reiease 

Start  Tooling 

Hock-up  complete 

Critical  Design  Review 

Airpinne  engineeri»ig  completed 
Final  engineering  completed 
Engine  #1  on-dock 
Start  airplane  modification 
Start  engine  tost  at  Peebles;  OK 


22  Jan 

23  Se? 

21  Oct 
29  Oct 
17  Nov 
15  Dec 

2  A  or 
7  May 

22  Sep 
4  Jan 

22  Feb 
15  Mar 


J 

1 
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M. 

Complete  airplane  modification 

*(11 

Jun  1982) 

22 

May 

1982 

N. 

Start  ground  test 

24 

Ma>' 

1982 

0. 

Engine  Production  Readiness  Review  #2 

29 

Jun 

m2 

P. 

Airplane  Production  Readiness 

Review  #2 

12 

Jul 

1982 

Q. 

Complete  ground  test 

«(14 

Oct  1982) 

12 

Aug 

1982 

R. 

Start  flight  teat 

13 

Aug 

1982 

S. 

Complete  flight  teat 

*(  9 

Jim  1983) 

6 

Apr 

1983 

T. 

Start  Operational  Teat  and  Evaluation 

9 

Jun 

1983 

U. 

Complete  Operational  Teat  and 

Evaluation 

9 

Sep 

1983 

* 

Date  presented  in  Piacal  Year  1981  Descriptive  Summary 

(U) 

EXPLANATION  OF  MILESTONE  CHANGES 

In 

response  to  Congressional  direction  program 

has  accelerated. 

7.  (U) 

Resources 

Total 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

tc  Completion 

Costs 

Research , 

Development,  Test  and  Evaluation 

16,200 

24,900 

26,300 

6,400 

Complete 

97.200 

Procurement  Aircraft  (Quantities) 

102,500 

246,800(9) 

584,600(TBD) 

i,34i,W3(;ia) 

Continuing 

N/A  ** 

0[te  ration 

and 

Maintenance  (PE  7220?) 

- 

2,700 

2,400 

12,500 

Continuing 

N/A  ** 

3.  (U) 

Comparison  with  FY  1982 

Research, 

Development,  Teat  and  Evaluation 

16,200 

24,900 

15,400 

N/A 

19,900 

86,400 

Procurement  (Aircraft)* 

102,500 

246,000 

NA 

N/A 

- 

354,300 

Operation 

and 

Maintenance  (PE  72207) 

- 

- 

3,300 

- 

- 

3,300 

HDTSH  chunges  in  19^^3  and  1934  ii!:v  as  projected  tc  complete  first  aircraft  development.  Procurement  funds  have  been 
added  in  Fiscal  Year  ’933  to  continue  follow  on  procuremei.t  of  reengining  production  kits,  04M  changes  reflect  tnn 
addition  of  a  second  modification  period  to  inatail  the  Quick  Stt.rt  System  and  Landing  Gear  in  1983* 

*  fncludoa  initial  spares,  i  f  bu/  is  2(V~23  aircraft  dejending  cai  support  equipment  requirements. 

**  '’'otal  program  for  kit  acquiaition  in  FVIP  is  $3,B03,91C  (>90  aircraft)  with  t147,'^>)0  in  aaiociated  installation; 
program  planned  to  continue  at  72  aircraft  per  year  until  remaining  fleet  is  reengined. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #11213F 

DOD  Mission  Area;  Land-Based  Strike,  #111 

( U )  RESOURCES  (PROJECT  LISTING)  ($  In  t housands); 

Project  FY  1981  FY  1982  FY  1983  FY1984 

Number  Title  Actual  Estimate  Estimate  Estim^^te 


TOTAL  FOR  PROGRAM  ELEMENT 

53,121 

19,626 

12,857 

5,173 

Continuing 

3,945,000 

Command,  Control,  Communi¬ 
cations  Integration 

Airborne  Launch  Control 

19,900 

10,400 

4,400 

54,400 

System  Phase  III 

Mlnuteman  III  Guidance  Upgrade 

26,800 

5,  SCO 

Program  Support 

6,42i 

3,726 

8,457 

5,173 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  A.ND  MISSION  NEED;  The  program  provides  improvements  and  aodll  Icatlons  to  the 
Mlnuteman  Intercontinental  Ballistic  Missile  force  to  enhance  its  contribution  to  strategic  deterrence.  Improvements 
Include  Integration  of  new  command,  control,  and  communicctlons  equipment  into  Minutemaa  launch  coitrol  centers, 
upgrade  of  Mlnuteman  III  guidance,  and  acquisition  of  MK  12A  reentry  vehicles. 

basts  for  FY  1983  RD7&E  REQUEST;  This  request  includes  funds  to  complete  design  and  testing  of  the  aecommodar ion 
ha id  Mare  needed  to  integrate  and  Install  the  new  command,  control,  and  comraanlcatione  equipment.  This  will  provide 
Mlnuceiaan  with  enhanced  communications  capabilities  compatible  with  all  Single  Integrated  Operational  Plan  forces. 

Also  Included  In  this  request  are  funds  to  continue  program  level  support  for  all  Mlnuteman  improvement  efforts. 

Tliose  costs  are  based  c”  current  progiara  office  and  contractor  estimates.  The  Airborne  Launch  Control  System  Phase  III 
program  was  cancelled  as  part  of  the  overall  defense  budget  reduction  during  formulation  of  the  FY  1983  budget 


Total 

Additional  Estimated 

to  Completion  Costs 


Title:  Minutenan  Squadrons 

Budget  Activity;  Strategic  Programs,  #3 


Program  Element:  #11213F 

POD  Mission  Area:  Land-Bathed  Strile,  #111 


Title:  Mlnuteman  Squadrons 

Budget  Activity:  Strategic  Programs  #3 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


RD"&E 

Procurement  (Missile) 
Procurement  (Aircraft) 

OTHER  APPROPRIATION  FUNDS: 

Procurement  (Missile)  Total 
MK  12a  Reentry  Vehicle 
Command,  Control,  Communi¬ 
cations  Integration 
Airborne  Launch  Control 
System  Phase  III 

Operation  and  Maintenance  Total 
Coimaand,  Control  Communi¬ 
cations  Integration 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

53,300 

132,800 

33,600 

93.900 

11,200 

42,100 

39.700 

24.700 

16,800 

4,000,000 

8,814,200* 

35,900 

131,100 

89,000 

111,300 

57,000 

3^700 

8,821,900* 

393,600* 

40,200 

54,300 

31,700 

139,900 

1,900 

17,000 

17,000 

17,000** 

*  Includes  initial  spares 

In  Program  Element  §722077. 
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Title:  Mlnuteman  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Mlnuteman  weapon  system  was  initially  conceived  in  the  late  1950s.  It  was 
developed  to  provide  a  rapid  reaction  Intercontinental  Ballistic  Missile  that  would  be  storable  for  long  periods  of 
time  in  underground  launch  facilities  to  provide  survivability.  Mlnuteman  has  served  as  a  prime  nuclear  deterrent 
force  of  the  United  States  for  almost  20  years.  Mlnuteman  II  and  III  are  three-stage  solid  propellant  ballistic  mis'^iles 
which  are  guided  to  their  tar?>eta  by  all-lnertlal  guidance  and  control  systems.  The  missiles  are  deployed  in  hardened 
and  dispersed  underground  silos  which  are  unattended,  but  constantly  monitored  by  an  electronic  system  which  provides 
data  to  an  underground  launch  control  center  manned  by  two  officers.  There  is  one  launch  control  center  for  each  ten 
missiles.  The  missiles  can  also  be  launched  by  the  Airborne  Launch  Control  System  aircraft,  at  least  one  of  which  is 
airborne  at  ail  times.  The  Mlnuteman  III  uses  the  same  Jocket  motors  for  the  first  and  second  stages  as  Mlnuteman 
II,  but  a  higher  performance  third  stage,  and  a  ^ost-boost  vehicle  (consisting  of  a  post-boost  propulsion  system,  the 
missile  guidance  set,  and  the  MK  12  or  MK  12A  ro-^ntry  system)  has  been  added.  With  the  improved  third  stage  and  the 
post-boost  propulsion  system,  the  Mlnuteman  III  missile  can  deliver  multiple  independently  targetable  reentry  vehicles 
(MIRVs)  and  their  penetration  aids  tc  multlole  targets.  The  present  force  structure  of  450  Minutercan  II  and  550 
M:.niiteraan  III  missiles  was  achieved  in  July  1975.  Tne  survivability  of  the  Mlnuteman  force  was  enhanced  by  the  Upgrade 
Silo  Program  which  provided  improved  blast  and  shock,  radiation,  and  electromagnetic  pulse  protection  to  Mlnuteman 
silos.  Hardjiw^ss  modlflcacion  of  all  silos  was  completed  in  January  1980. 

(U)  The  objective  of  the  on-golng  program  Is  to  Improve  the  Minutetcan  Weapon  Syirtem  to  ensure  it  remains  a  strong  and 
viable  deterrent.  The  program  Includes  development  of  Improvements  enhancing  coamand  and  control  and  force  effective¬ 
ness.  The  current  program  Includes  three  basic  tasks:  MK  i2A;  Command,  Control,  and  Communications  Integration; 

.ijid  Mlnuteman  III  Guidance  Upgrade.  Programmatic  support  for  these  development  t'isks  (e.g..  Systems  Engineering/ 
Technical  Direction  support,  collateial  testing  and  analyses,  travel,  etc.)  are  provided  at  the  program  level.  TMs 
summary  addresses  the  overall  program  and  Includes  total  funding  for  the  development  tasks  end  program  support.  These 
tasks  are  described  in  three  separate  descriptive  summaries.  Development  of  the  MK  12A  was  completed  in  1979  and 
deployment  Is  on-golng  In  1982. 

<U)  RElJtTKD  ACTIVITIES:  Advanced  Strategic  Missile  Systems,  Program  Element  #63311F,  <8  a  Department  of  Defense 
program  which  develops  subsystems  and  applied  technology  having  potential  application  to  operational  and  future  ICBHs. 

The  new  strategic  missile  program,  M-X,  Program  Element  #64312,  is  developing  system  technologv  for  the  next  generation 
missile.  Duplication  Is  avoided  by  assigning  all  of  these  programs  and  Hinuteman  development  activities  to  a  single 
organizational  entl'^y,  the  Ballistic  Missile  Office.  Relative  to  the  communications  Intv'^gratian  program,  the  three 
coinmun lent  Ions  systems  are  each  being  developed  and  procured  by  their  respective  program  elements  and  the  equipment 
will  be  delivered  to  the  Mlnuteman  Integration  program  as  Government  Furnished  Equipment  \.'s  described  in  the  project 
section)  for  Integration  Into  the  Mlnuteman  system. 
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Program  Element;  #11213). 

DOD  Mission  Area;  Land-Based  Strike,  #111 


(U)  WORK  PERFORMED  BY;  The  respcnaible  Air  Force  agency  is  the  Air  Force  Systems  Command's  Ballistic  Missile  Office, 
Norton  Air  Force  Base,  CA.  The  principal  contractors  and  their  responsibilities  are:  TRW  Systems,  Sar  Bernardino, 

CA  -  system  engineering  and  technical  direction;  the  Boeing  Company,  Seattle,  WA  -  assembly  and  checkout,  missile 
interstages,  and  system  testing;  Rockwell  International,  Autcnetics  Division,  Anaheim,  CA  -  guidance  and  control; 

Thiokol  Corporation,  Wasatch  Division,  Brigham  City,  UT  -  Minuteman  III  Stage  I  and  III  motors;  Aerojet  Solid  Propulsion 
Company,  Sacramento, CA  -  Mlnuteman  III  Stage  II  motors;  General  Electric  Company,  Philadelphia,  PA  MK  12  and  12A 
Reentry  Systems;  GTE  Sylvanla,  Incorporated,  N^.edham  Heights,  ?iA  -  ground  electronics;  and  Bell  Aerospace  Corporation, 
Buffalo,  NY  -  Propulsion  System  Rocket  Engine. 

PRQGHAI*.  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  The  hinuteiian  II  developmental  flight  program  was  concluded  in  February 

1968.  Ninety  percent  of  the  51  launches  were  succe>>8frl.  Five  hundred  (500)  Mlnuteman  Ila  were  deployed  with  Mlnuteman 
Is,  making  a  total  1 ,000-nil sslle  force.  The  first  developmental  flight  of  Mlnuteman  III  was  conducted  in  August 
1968.  Through  July  1971,  a  total  of  25  Minuteman  III  developmental  flights  were  conducted,  of  which  19  were  successful, 
initial  Operational  Capability  for  Minuteman  III  was  achieved  in  June  1970.  Continued  deployment  of  Mlnuteman  III 
resulted  in  a  force  mix  of  450  Mlnuteman  1 1  and  550  Minuteman  III  missiles  by  the  end  of  July  1975.  Nineteen  Minuteman 
111  Special  Test  Missiles  and  19  Production  Verification  Missiles  (which  verify  pe-formance  of  new  subsystems  and 
ijualify  new  production  hardware)  have  since  been  successfully  launched.  The  last  Minuteman  III  develoomental  flight 
cest  wos  conducted  in  March  1980.  Design  and  development  of  modifications  to  protect  Mlnuteman  III  missiles  from  the 
eifects  of  nuclear  dust  and  debris  were  completed  and  Incorporated  into  the  operational  force.  Development  of  silo 
iraprovetaenis  for  increased  blast,  shock,  and  electromagt Ic  pulse  hardness  was  completed.  Design,  development,  and 
tost  of  Mlnuteuian  III  Command  Data  Buffer  remote  retargeting  capability  for  Wings  III,  V,  VI,  and  Squadron  20  were 
compler.id.  A  formal  demonstration  of  Command  Dr.ta  Buffer  system  operation  was  successful!/  conducted  In  November 
1972,  .nd  d»  pltvucut  was  completed.  Development  of  the  Missile  Performance  Measurement  System  was  completed  in  1977. 
Thl.s  Is  an  i.lrUrne  Inst rumcnt&t ion  system  whlcli  provides  Improved  performance  data  on  the  Missile  Guidance  System. 

The  MK  12A  and  Guidance  Improveffiej.t  Programs  veie  started  in  1975.  Deployment  of  the  new  software  developed  In  the 
Guidance  Improvement  Program  was  completed  Ip  Septetaber  1978.  The  Force  Modernltation  Program  to  Improve  silo 
hardness  was  completed  at  Wing  IV  (Whlte'i.an  /.KB,  MO)  in  January  1980,  completing  the  entire  program.  Development  of 
t.h»*  MK  I2A  Is  complete  and  deployment  V>egan  in  December  1979.  The  Command,  Control,  and  Commur icat ions  Integration 
pi'  t'i'aB  w.iis  Initialed  in  October  1978  and  design  and  test  activity  has  been  completed  for  installation  of  the  Air 
Fuice  Hatelllte  Cojamunl  cat  Ions  sysfeta  terminals  and  a  jam  resistant  modification  t>..  the  Survlvable  Low  Frequency 
Cumit.<inlcrtt  Uin  System  (616A).  Design  for  tne  Strategic  Air  Command  Digital  Network  Integration  was  Initiated  In 
FY  19HI.  Airborne  Launcfi  Control  Systems  Phase  III  program  was  initiated  in  October  1978  and  the  Preliminary  Design 
Kevltw  wus  conducted  In  SepteGiber  1980,  Tills  nrograra  has  subsequently  been  cancelled. 
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Title;  Minuteman  Squadrons 

Budget  Activity;  Strategic  Programs,  #3 


! 

( 


Program  Element:  #112I3F 

DOD  Mission  Area:  Land-Based  Strike,  #111 


2.  (U)  FY  1982  Program:  Deployment  of  the  MK  12A  will  continue.  The  major  part  of  the  616A  and  satellite  terminal 
installation  will  be  completed  and  design  for  the  integration  of  the  digital  network  accommodations  will  be  completed. 
Design  of  software  revisions  will  be  initiated  for  upgrading  Mlnuteman  III  guidance. 

3.  (U)  FY  1983  Planned  Program;  Deployment  of  the  MK  12A  will  be  completed  in  early  fiscal  year  1933.  Testing  of 
the  digital  network  integration  will  be  completed.  Production  funding  for  the  digital  network  integration  has  been 
slipped  to  FY  1984  for  alignment  with  the  revised  delivery  schedule  foe  the  communication  system.  Instollation  funding 
has  been  moved  from  the  procurement  appropriation  to  the  operation  and  maintenance  appropriation  for  proper  financing. 
The  Guidance  Upgrade  program  was  added  by  Congress  in  FY  1982.  The  continuation  activity  on  this  program  will  be 
determined  aa  part  of  the  initial  FY  1982  activity. 

4.  (U)  FY  1984  Planned  Program.  Installation  of  the  digital  network  communication  system  will  be  started. 

3.  (U)  Program  to  Coopletion;  Installation  and  integration  of  the  three  comreunl cat ions  systems  will  be  completed  in 
FY  198t). 


6. 

(U) 

MlleJtones:  Not 

appllcirble. 

7. 

(U) 

Resources:  Not 

applicable. 

8. 

(U) 

Comparison  with 

FY  1982  Budget  Data; 

Not  applicable 

Title:  Mlnuteman  Sqt^adrons 

Budget  Activity:  Strategic  Programs,  #3 


Project;  #  N/A 

Program  Element.:  I11213F 

DOD  Mission  Area:  Land-Ba,t:d  Strike,  fill 


Title:  Command,  Control,  and  Communicatxons  Integration 
Title:  Mlnuteman  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Three  command,  control  and  communications  systems  will  be  Incorporated  Into 
the  Mlnuteman  launch  control  centers.  These  are  the  616A  Survlvable  Low  Frequency  Communication  System,  the  Air  Force 
Satellite  Communication  systeffi  and  the  Striiteglc  Air  Command  Digital  Network.  The  616A  will  Improve  survlvable  low 
frequency  communications  for  receipt  of  emergency  action  messages.  Tie  satellite  system  will  provide  a  two-n/ay 
ultra-high  frequency  communication  capability  for  launch  control  centers  to  receive  and  transmit  via  satellite  to 
higher  authority.  The  digital  network  will  provide  replacement  equipment  for  the  existing  465L  system  which  uses 
dedicated  land  lines  for  high  speed  two-way  traffic.  In  addition,  the  digital  network's  User  Terminal  Element  will 
serve  as  the  functional  integrating  unit  for  processing  all  record  traffic  Including  receiving  emergency  action 
messages  and  providing  a  common  output  for  the  missile  crew  operator.  The  Communications  Integration  Program  will 
intr. grate  and  Install  these  systems  Into  the  launch  control  centers  to  ensure  proper  Installation,  to  minimize  the 
Impact  on  cooling  alr/powcr  requirements,  to  eliminate  duplicate  emergency  action  message  processing,  and  to  ensure 
system  operability  during  time  urgent  situations.  The  program  started  In  October  1978  with  Initial  design  work  on 
the  616A  and  satellite  systems.  The  Minimum  Essential  Emergency  Communications  Network  Message  Processing  System  wae 
previously  envisioned  as  a  separate  system  which  would  reduce  transmission  time  over  low  frequencies,  has  now 
been  determined  that  this  funorfon  can  best  be  Incorporated  Into  the  other  systems,  so  It  Is  no  longer  part  of  th/ h 
program.  Since  there  are  two  configurations  of  ground  electronics  In  Mlnuteman  launch  control  centerf>,  commonly 
referred  to  as  the  A-M  and  3  syutema,  two  distinct  design  efforts  are  required  for  Installing  the  communications 
cystems . 

(U)  RELATED  ACTIVITIES;  616A  Is  being  procured  under  Program  Element  #33131F.  Program  Element  #33601F  provides  for 
development  and  procurement  of  the  Matellite  terminals,  except  for  the  Ultra  High  Frisquency  antenna.  The  digital 
network  hardware  is  being  developed  and  procured  under  Program  Element  #11316F.  The  communications  hardware  is  being 
provided  as  Government  Furnished  Equipment  to  the  Ballistic  Missile  Office  for  integration  into  the  Mlnuteman  launch 
control  centers. 

NQHK  PERFORMED  BY :  The  responsible  Air  Force  agency  la  the  Air  Force  System  Command'e  Ballistic  Missile 
Office,  Norton  Air  Force  Base,  CA.  The  principal  contractors  and  their  responsibilities  are:  TRW  Systems,  San 
Bernardino,  GA  -  sys’weo  engineering  and  ^ethnical  direction;  the  Boeing  Company,  Seattle,  UA  -  systems  Installation 
and  Integration  for  the  A-M  system;  and  CFE  Sylvanla,  Incorporated,  Needham  Hcl-^hts,  MA  systems  installation  and 
Iniegraflon  for  the  B  system. 

{U)  PROGRAM  ^CCOMFLlSltMENTS  ^ND  FUTURE  PROGRAMS: 

i.  (U)  FY  and  Prior  Accompl  ishaents :  The  Coasunlcst  tons  Integration  Program  was  initiated  In  October  lv78. 

Final  Jeslgn  .^nd  testing  of  the  616A  and  satellite  terminal  accoaim<>dat  ion  hardware  were  completed  with  a  Critical 
Design  Review  lu  July  1981.  Design  for  Integration  of  the  digital  network  was  Initiated  In  FY  1981. 
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Project  f  N/A 

Program  Element: 


#11213F 


DOD  Mission  Area:  Land-Based  Strike,  fill 


Title:  Command,  Control  and  Communications  Integration 
Title:  Mlnuteman  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


2.  (U)  lY  1982  Program:  Design  of  the  digital  network  Integration  will  be  completed.  The  major  part  of  the  616A 
and  satellite  system  Installation  will  be  completed. 

3.  (U)  FY  1983  Planned  Program:  Critical  Design  Reviews  for  the  digital  network  Integration  will  he  conducted  In 
October  1982  and  April  1983  and  final  qualification  testing  will  be  performed. 

4.  (U)  FY  1984  Planned  Progra«a;  Installation  of  the  digital  network  will  be  started. 

5.  (U)  Program  to  Completion;  Installation  and  integration  of  the  digital  network  will  be  completed  In  mld-FY  1986, 
ending  the  Command,  Control  Communications  Integration  program. 

6.  (U)  Mi lestones:  Not  applicable. 

Total 


7.  (U) 

Resources: 

FY  1981 

FY  1982 

FY  J983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

E8ti»“ate 

to  Completion 

Costs 

RDT&E 

19,900 

10,^00 

4,400 

54,400 

Procurement  (Missile) 

40,200 

54 , 300 

31,700 

139,900 

Operulon  and  Maintenance 

17,000 

17,000 

8.  (U) 

Comparison  with  FY  1982 

Budget  Data; 

RDT&F. 

19,900 

10,400 

4,500 

54 , 500 

Procurement  (Missile) 

42,000 

56 , 400 

38,700 

150,800 

The  FY  1983  procurement  funding  has  been  sllpp-d  to  FY  1984  for  alignment  with  the  revised  schedule  of  deliveries  from 
ilte  Strategic  Air  Cow*and  Digital  Network  program.  The  funds  for  installing  the  communications  aystems  ($17  million) 
have  been  o.ovcd  f  ron  the  missile  procurement  appropriation  to  the  operation  and  maintenance  appropriation  for  proper 
f Inanclng. 


! 


i 


Project  I  N/A 

Program  Element:  #112I3F 

DOD  Mission  Area:  Land-Based  Strike^  #111 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Guidance  luprovement  Program  was  a  software  revision  to  the  Mlnuteman  III 
guidance  system,  deployed  In  October  1978.  The  new  software  corrected  several  known  errors  and  updated  the  geodetic  and 
geometric  values  but  nt  the  same  time  allowed  some  new  error  sources  to  surface.  Thus  the  potentially  large  accuracy 
gains  anticipated  were  not  realized.  Under  this  upgrade  program  a  new  measurement  will  oe  taken  to  refine  the  character¬ 
ization  of  the  guidance  gyros  and  corrections  will  be  made  to  the  software.  This  program  Is  being  started  with  FY  1982 
funding  added  by  tha  Congress. 

(U)  RELATED  ACTIVITIES:  Not  applicable. 

(U)  WORK  PERFORMED  BY:  The  responsible  Air  Force  agencies  are  the  Air  Force  System  Command's  Ballistic  Missile  Office, 
Norton  AFB,  CA  and  the  Air  Force  Logistics  Command's  Ogden  Air  Logistics  Center,  Hill  AKB,  UT. 

vU)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

yy  1981  and  Prior  Accomplishments:  Investigations  Into  the  causes  of  Minuteman  III  guidance  errors  have  been 
underway  for  two  years.  This  ha'*  included  extensive  analysis  of  flight  lest  data  and  empirical  qualification  on  four 
recent  flight  tests.  In  January  and  March  1980,  two  Minuteman  Ills  were  flo%m,  each  carrying  two  Inertial  Measurement 
Units.  One  unit  guided  the  missile  as  on  a  typical  flight  while  the  second  unit,  linked  to  the  Global  Positioning 
System,  served  as  an  experimental  control  device.  By  comparing  the  telemetered  data  from  the  two  units,  precise  meaaure- 
mtMUs  were  made  of  discurslons  in  the  operational  unit.  In  1981,  engineering  predictions  were  made  for  the  performance 
of  two  operational  flight  tests  as  if  the  proposed  corrections  had  been  incorporated.  The  theoretical  predictions  proved 
to  it**  extremely  close  to  the  missiles'  actual  performances. 

2.  (U)  FY  1982  Program:  Ihe  new  mcasuiemont  of  guidance  gyros  will  begin  and  design  of  the  required  software  revisions 

will  be  initiated. 

Kf  1981  Planned  Program:  Gyro  measurement  will  continue  with  ti.e  derived  values  adjusted  In  tic  guidance 
tuf I ware . 

4.  (U)  FY  1984  P la. ined  Program:  Measurement  of  all  gyros  will  be  complete;,  concludl'^g  this  program. 

*>.  (Ij)  Program  to  Couplet  ion;  Not  applicable. 

(U*/  Milestones:  Not  Appl* cable.  Total 

“  FY  1982  n  1983  FY  1984  Additional  Estimated 

7.  (U)  Resources ;  FY  1981  Estimate  Est imate  Estimate  to  Completion  Cost 

KDTiE  5,300  5,500 

Procurement  (Missile)  6,500  1,000  7.500 

(U)  Comparison  with  FY  1982  Budget  Data:  Not  applicable.  This  Is  a  new  start  In  FY  1982. 

:  .  4H7 


Title:  Minuteman  Squadrons 

Budget  Activity:  Strategic  Programs,  13 


H. 


Project  #  N/A 

Program  Element:  #11213F 

DOb  Mission  Area:  Land-Based  Strike,  #111 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  element  Program  Support  includes  funding  for  Systems  Engineering/Techni- 
cal  Assist.^nce  (SE/TA)  and  all  operating  costs  (collateral  testing,  analyres,  travel,  etc.)  In  support  of  Minuteman  pro¬ 
grams  at  the  Ballistic  Missile  Office. 

(U)  RELATED  ACTIVITIES:  Not  applicable. 

(U)  WORK  PERFORMED  BY:  The  responsible  Air  Force  agency  is  the  Air  Force  Systems  Command's  Ballistic  Missile  Office, 
Norton  AFB,  CA.  The  SE/TA  contractor  is  TRW  Systems,  San  Bernardino,  CA. 

;li)  PROGRAM  ACCOMPLISmiENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  has  been  a  continuing  support  element  since  the  beginning  of  the 

Minuteman  program  in  the  late  1950s. 

2*  (U)  FY  I9b2  P-Qgram;  This  is  a  continuing  activity. 

1.  (U)  FY  1983  Planned  Program:  Tljis  is  a  continuing  activity. 

4.  (U)  FY  1984  Planned  Program:  This  is  a  continuing  activity. 

5.  (U)  Program  to  Completion:  Tliis  is  a  continuing  activity. 

0.  (U)  Milestoi\es:  Not  applicable. 

Total 


(U) 

Resources : 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Add i t ional 
to  Corpletion 

Estimate 

Cost 

KDTiE 

6,421 

3,72t 

8,457 

5,173 

Continuing 

Not  Applicable 

H. 

(U) 

Comparisott  with 

FY  1982  Pudget  Data: 

RDTiK 

6,600 

o 

o 

10. 100 

Cont inu<  ng 

Not  Applicable 

Title:  Program  Support 

Title:  Minuteman  Squadrons 

Budget  Activity:  Strategic  Programs,  #3 


Biiilg-Lw  adjustments  have  ‘'ee?»  made  as  the  required  level  of  support  has  varied. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #11312F 

DOD  Mission  Areal  sTrategic  Command  and  Control,  1331 
(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands); 


Title:  Post  Attack  Command  and  Control  System  (E-4) 
Budget  Activity:  Strategic  ProgTa^,  13 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 

FY  1982 
EstliLate 

FY  1983 
Estimate 

FYi984 

Estimate 

Additional 
to  Completion 

Total 

Est  loukted 
Costs 

9,797* 

9.365 

24,034 

34,366 

Continuing 

N/A 

22L1 

Block  I 

6,400 

3,300 

5,200 

7,000 

376,400 

2212 

Future  Blocks 

6,065 

18,  r  4 

27.366 

Continuing 

N/A 

authorired  and  utilized  under  Program  Element  32010F,  WWMCCS  ADP/E-4.  This  oodlfjcatlon  program  has  been 
Included  in  Program  Element  11312F  beginning  with  FY  1983.  /  is  moaii..cation  program  has  Ocen 

[V.  need:  The  overall  objective  of  Che  E-4  Progr.a  U  to  develop  end  acquire 

C  h  -.B  to  support  the  National  Emergency  Airborne  Command  Post  mission.  The  E-4  provides  significant  Improve- 

:  ‘,‘r’  relubiuty  for  the  comuand  and  control  of  atr.teglc  force.  In';  “  re 

and  j)05»t  attack  phases  of  a  general  nuclear  war. 

r~— Includes  funds  for  Contractor  Support  services  for  the  developsK-nt  E-4j.  Continues 
;  V  “r  ““  “'I  j'-''*'  ““PPOtt  the  Integration  of  additional  Soper  High  Frequency  Satellite  Channels  and  begins 

tnkt.u.rlng  and  development  to  support  the  Incorporation  of  a  Super  High  Frequency  Single  Channel  Tran.ponder  Message 
trsnsml  eapabllUy.  Begins  planning  effort  for  a  Trailing  Wire  Antenna  Electromagnetic  Pulse  test  In  19B5.  Cost 
es  mules  are  bused  on  historical  data  and  projected  man-year  requirements  to  accomplish  development  as  of  2d  July  1982. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


RDTi.C 

Prucarcaiut  (Aircraft) 

( U )  UTHE K  APPROPRIATION  FUNDS : 
l'r.>curcot*ut  (Aircraft)  (Project  2211)** 
(quantity  Rjafoiit) 

Procurcoent  (vircraft)  (Project  2212)** 

Military  Construction 

Opc rat  Iona  atid  Kairitenance  (PE  7220  7) 


FY  1981 

FY  1982 
Estimate 

FY  1983 

Est Imate 

FY  1984, 
Est imatc 

Additions  1. 
to  Completion 

Total 

Estieutted 

Costs 

7,000 

145,400 

9,t)00 

111,600 

3,700" 

290,100 

Continuing 

290,800 

N/A  ^ 
1,061,300 

140,500 

<l) 

5  ^ 

d 

(1) 

470,700 

(3) 

200 

7,800 

10,800 

Com  1  nulng 

N/A 

45,900 

93,200 

19,700 

139.100 

••hicludos  Modification  Initial  '^parca 


Program  Element:  #11312F  Title:  Post  Attack.  Command  and  Control  Syste^i  (E-4) 

DOD  Mission  Area:  Strategic  Coanand  and  Contro3 ,  #331  Budget  Activity:  Strategic  Programs,  y3 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTICM;  Strategic  deterrent  credibility  depends  In  part  on  the  existence  of  a  reliable 
and  survlvable  command  and  control  system.  The  airborne  cc^mmand  post  systea  provldf*8  the  iiost  survlvable  element  of 
our  current  strategic  command  and  control  capability  due  to  the  mobility  of  Its  airborne  platforms.  To  be  effective » 
the  airborne  platforms  must  not  only  survive  but  be  able  to  perform  their  mission  of  message  dissemination  and  force 
management  In  an  environment  Including  the  presence  of  electromagnetic  pulses  and  electronic  Jamming.  The  objective 
of  the  E-A  Program  Is  to  develop  and  acquire  the  E-AB  system  to  piovlde  the  National  ComaanJ  Authorities  with 
a  highly  survlvable  airborne  command  post  .o  insure  adequate  command  and  control  capabilities  during  all  phases  of  a 
general  war.  The  EC-13j  airborne  command  posts  formerly  used  by  the  datlonai  Command  Author Ites  are  considered 
Inadequate  due  to  their  lack  of  nuclear  effects  hardening.  Insufficient  floor  space  to  houce  the  requisite  battlestaff 
and  limited  cap  acity  to  accept  new  or  additional  comrunlcatlon  capabilities,  'in  December  1971,  the  Worldwide.  Military 
Command  and  Control  System  Council,  chaired  by  the  Dcpuiy  Secretary  of  Defense  approvf^d  the  Advanced  A.ltborne  Commend 
Post  Program  to  replace  selected  EC-‘133  Airborne  Comtaand  Postr  with  larger  and  more  capable  7A7  aircraft.  Initletlop 
and  guidance  for  Bloc'u  I  of  the  E-  A  program  was  received  In  n  Deputy  Secretary  of  Defense  meaorandur.  dated  19  January 
1973.  Th»:  E-AB  Advanced  Airborne  Command  Post  provides  a  large  Increate  In  floor  ap^ce,  seating,  and  payload  capacity. 
Its  eonununlcatlons  capability  represents  a  slgnlflc.^nt  Improvement  In  capability  to  Include  a  'Igh  spec!  data 
rermiual;  a  high-power,  low  frequency  radio  system  Incorpor..  ting  antl-Jal^'  features;  Increased  secure  voice  capability; 
nnd  two  satellite  communications  systems  with  antl-Jam  capabilities.  The  entire  aircraft  has  been  hardened  to  nlrhstand 
the  eUctromagneiic  pulse  aiid  radiation  effects  of  nuclear  blasts.  The  overall  effect  Is  to  greatly  improve  survlvabllit 
and  connectivity  over  existing  EC-135  airborne  command  posts.  The  E-A  program  Is  structured  around  a  block  concept, 
block  I  Included  the  procurement  of  three  Interim  E-AA  aircraft,  the  production  of  a  development  E-AB  and  the  retrofit 
of  the  tnrci  ;’-Aa  aircraft  to  a  standard  E-AB  configuration  for  a  total  fleet  of  four  aircraft.  Block  ll  provides 
for  itjc  dev*:jlopffient  and  Integration  of  new  systems  to  insure  E-AB  eomnatlblllty  with  existing  and  evolving  elements  of 
the  Wo: Idwide  Military  Command  and  Control  System,  it  Is  planned  to  move  all  E~A  funds  froo  rrograu  Elemant  il3l2F  to 
Program  EK*mcnt  3201 5K  beginning  with  the  FY  198A  Budget  Cycle  since  the  decision  not  to  procure  production  E-AB 
aircraft  means  that  only  the  National  Emergency  Airborne  Command  Post  will  be  supported  by  E  AB  aircraft. 

(ij)  HEt^TED  ACTIViTIEo:  Strategic  Air  Command  Cotusuni  cat  lens.  Program  Eleejent  11316F;  Air  Force  Satellite  Com¬ 
munication  Program,  Program  Element  33601F;  Syntem  Survivability,  Trogram  Element  bA7llF;  Elect:  'magnetic  Radiation 
Test  Faci-lties,  Prcgr,^m  El?»-'*nt  6A7^7F;  National  Emergency  Airborne  Command  Post,  Program  Element  32015F;  Air 
Force  Support  to  Minimum  Easeoclul  Emergency  Communications  Network,  Pogram  Elenenr.  33131F;  the  Defense  Support 
Program,  Program  Element  12431F,  and  Worldwide  Military  Command  and  Control  Sys.em  Automated  Data  Proceasing/E-A , 

Program  Element  32010F. 

(U)  VFtRK  PEHiOKHi:D  BY:  ri»e  Air  Forte  Sysvcma  Command,  El*:ctronlc  Systems  Division,  L.  C.  Hanecocr  AFB,  HA.,  has  respon- 
sihllitics  for  il»e  program.  The  doelng  ('.Ottpany,  Seattle,  'WA.,  was  the  prime  contractor  for  t.be  development  of  the 
E^AB.  Tlte  coiUract  for  modi  f  ii.ai  Ion  of  r!*.e  E-AAs  to  the  E-AB  configuration  was  awarded  to  fne  Boeing  Company, 

ScuLilc,  WA  wl'h  E-Systeas,  Crccnville,  TX  being  a  major  subcontractor. 
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Program  Element:  #11312F  Title;  Post  Attack.  Command  and  Control  System  (E-4) 

DOD  Mission  Area;  Strategic  Command  and  Control,  #331  Budget  Activity;  Strategic  Programs «  ^3 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  7Y  1981  and  Prior  Accomplishments;  Studies  in  the  early  i970s  investigated  numerous  alternatives  to  assist 
in  defining  an  Advanced  Airborne  Command  Post  program.  A  Block  and  phase  concept  was  selected  with  Elock  I  being 

the  production  of  baseline  Advanced  Airborne  Command  Posts  and  Block  II  being  the  addition  of  growth  items,  lue 
first  phase  consisted  of  the  purchase  of  three  Boeing  /47  aircraft  and  their  modification  to  an  interim  Airborne  Coumand 
Post  configuration  by  transferlng  the  command,  control  and  coikmunicatlons  equipments  from  EC-135  aircrafts  This  effort 
was  accomplished  by  E-Systems  of  Greenville,  TX  and  was  completed  with  the  delivery  of  the  third  E-4A  to  support  the 
National  Emergency  Airborne  Command  Post  in  Sef tember  of  1975.  The  sec'^nd  phase  of  the  program  wau  the  devejopiuent 
of  an  advanced  airborne  command  post  to  be  designated  the  E-4B.  This  phase  included  the  purchase  of  a  fourth  7^7 
aircraft  to  serve  as  the  test-bed  airframe-  A  contract  for  this  development  effort  Wi»8  awarded  to  The  Boeing  Cocpany, 
Seattle,  Washington  in  the  third  quarter  of  Fiscal  Year  1974.  A  Critical  Design  Review  for  the  E-4B  was  completed  in 
the  first  quarter  cf  Fiscal  Year  1977.  Aircraft  modifications;  development  of  advanced  command,  control  and  communica- 
tioas  systems  and  the  Integration  of  these  syatems  into  the  E-4B  were  completed  in  early  1978  and  were  followed  by  an 

extensive  Development,  Test  and  Evaluation  period  which  was  completed  in  December  of  1978.  This  was  followed  by  an 

Initial  Operational  Test  and  Evaluation  which  was  completed  in  Febucry  of  1979.  The  E-4B  then  underwent  electromagnetic 
pulse  testing  at  Klrtiand  AFB,  NM,  and  was  returned  to  the  Boeing  Company  for  aircraft  refurbishment.  Refurbishment 
of  the  E-4b  was  completed  in  October  1979.  An  additional  period  of  Development  Test  and  Evaluation  and  Initial 
Operational  Test  and  Evaluation  occurred  between  October  and  December  1979  to  verify  performance  of  new  systems  and 
to  evaluate  deficiency  correction.  The  E-4fl  wan  delivered  to  the  Air  Force  on  21  December  1979  and  was  transferred 
to  th'i  Strategic  Air  Command  on  7  January  1980  for  operational  use.  The  Defense  System  Acquisition  Review  Council 
Milestone  HI  Briefing  was  held  on  1  May  1980  resulting  in  a  Decision  Memorandum  dated  5  June  1980  allowing  the 

program  to  proceed.  A  contract  for  retrofit  of  the  first  E-4A  to  the  E-4L  configuration  was  awarded  on  26  June 

1980  and  the  contract  option  for  the  second  retrofit  was  exercised  on  3  December  1980, 

2.  (0)  FY  82  Program;  Continues  to  provide  coatractor  support  services  for  the  development  E-4B  and  supports 
the  program  office  as  a  part  of  Block  I.  Under  Block  II,  engineering  and  development  will  begin  on  the  addition  of 
tour  iiadltlonal  channels  for  tne  Super  Hlgli  Frequen'-y  Satellite  terminal.  These  addHlonal  channels  will  increase 
the  total  available  to  five  aad  allow  slirultaneous  transmission  and  reception  of  data  and  voice  circuits  between 
the  E-4B  and  separate  ground  terminals.  The  contract  option  for  the  third  and  last  retrofit  was  exercised  on 

7  October  1981. 

3.  (U)  Planned  83  Program:  Continues  to  provide  contractor  support  services  for  the  development  E-4B. 

Inltl.tes  planning  for  an  additional  Zlect romagnetlc  Pulse  test  that  is  currently  planned  for  1985.  The  specific 
purpose  of  this  activity  is  to  teat  the  Trailing  Wire  Antenna  in  its  extended  mode  which  las  not  been  done  before. 

Under  Block  11,  vork  will  continue  on  the  addition  of  multiple  Super  High  Frequency  satellite  channels  and  the 
engineering  and  developmer.'  required  to  Incorporate  a  Soper  High  Frequency  Single  Channel  Transponder  message 
transmit  capability  will  begin.  Increased  RDT4E  funding  results  from  the  need  for  an  additional  year  of  support 
for  the  development  E-4B  and  the  need  to  conduct  an  additional  Electromagnetic  Pulse  Test.  Increaaed  Block  II 
RUr&E  funds  reflect  a  better  understanding  of  the  complexity  of  these  integration  tasks.  The  large  reduction  in 
procurement  funds  Is  th«*  result  of  the  decision  to  delete  production  E-4B  aircraft. 
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Irograns  Element:  i?11312F  Title;  Post  Attack  Coinmanu  and  Control  System  (E~4> 

DOD  Mission  Area;  Strategic  Command  and  Control,  1^331  Budget  Activity:  Strategic  Programs,  #3 

4.  (U)  FY  84  Planned  Program;  Continues  preparation  for  the  additional  Electromagnetic  Pulse  test  of  the  E-AB. 

Continues  engineering  and  development  tasks  to  support  the  Integration  of  the  multiple  Super  High  Frequency  Satellite 
Channels  and  the  Super  High  Frequency  Single  Channel  Transponder  message  transmit  capability.  RDT&E  increases 
result  from  the  addition  of  the  Electromagnetic  Pulse  test  and  accurate  estimates  of  the  requirement  for  Block  II 
Integrat  on.  The  large  decrease  in  procurement  funds  is  the  result  of  the  deletion  of  the  sixth  production  E-4B. 

'’<  (U)  Program  to  Completion;  Completion  of  the  additional  Electromagetlc  Pulse  test  and  delivery  of  the 
final  retrofit  in  January  1985  will  complete  the  Block  I  Program.  Efforts  leading  to  the  completion  of  the  Super 
High  Frequency  Single  Channel  Transponder  message  transmit  modification  and  the  multiple  Super  High  Frequency 
Satellite  channels  will  continue.  Expected  completion  for  these  modifications  on  the  four  aircraft  fleet,  is  raid  1987. 

6.  (U)  Milestones;  Date 


A. 

Contract  Award  (aircraft  #1  &  2  mode) 

February  1973 

B. 

Equipment  Transfer  Contract  Award 

May  1973 

c. 

Contract  Award  (aircraft  #3) 

July  1973 

D. 

Contract  Award  (aircraft  #4  test  bed) 

December  1973 

E. 

Interim  National  E-^iergency  Airborne  Command  Post 

Final  Operational  Capability  (3  aircraft) 

September  1975 

F. 

Special  Defense  Systems  Acquisition  Review  Council 

October  1975 

G. 

Development  Test  and  Evaluation  Complete 

December  i978 

.4. 

Initial  Operational  Test  and  Evaluation  Complete 

February  1979 

I. 

Delivery  of  test-bed  E-AB  to  Strategic  Air  Command 

(Initial  Operational  Capabllicy) 

January  1980 

J. 

Defense  Systems  Acquisition  Review  Council 

Milestone  III  decision 

June  1980 

K. 

Contract  Award  for  first  retrofit  with  options 

for  future  years 

June  1980 

h. 

Initiate  Retrofit  of  Secon'  E-AA  to  E-AB 

October  1980 

M. 

Initiate  Retrofit  of  Third  E-AA  to  E~4B 

October  1981 

N. 

Full  Operational  Capability  (four  E-ABs) 

January  1985 

0. 

Future  Block  Pr:*grara 

Continuing 
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Project  Number;  #2211  Title:  E-4  Block  I 

Program  Element:  »11312F  Title:  Post  Attack  Command  and  Control  System  (E-4) 

DOD  Mission  Area;  Strategic  Command  atnd  Control,  #531  Budget  Activity:  Strategic  Programs,  #3 

(U)  DETAILED  BACK.GRQUND  AND  DESCRIPTION;  The  objective  of  the  E-4  Program  is  to  develop  and  acquire  the  E-43  system 

to  provide  the  N.itional  Command  Authorities  with  a  highly  survivable  airborne  command  post  to  Insure  adequate  command 
and  control  capabilities  dieting  all  phases  cf  l  general  war.  The  EC-135  airborne  command  posts  formerly  used  by  the 
National  Command  Authowltes  are  considered  inadequate  due  to  their  lack,  of  nuclear  effects  hardening,  insufficient 
floor  space  to  house  the  requisite  battlestaff  and  limited  capacity  to  accept  new  or  additional  communication  capabilities 
In  December  1971,  the  Worldwide  Military  Command  and  Control  System  Council,  chaired  by  the  Deputy  Secretary  of 
Defense  approved  r;:e  Advanced  Airborne  Command  Post  Program  to  replace  selected  EC-135  Airborne  Command  Posts  with 
larger  and  more  capable  747  aircraft.  Initiation  and  guidance  for  Block  I  of  the  E--4  program  was  received  in  a 
Deputy  Secretary  of  Defense  memorandum  dated  19  January  1973.  The  E-4B  Advanced  Airborne  Command  Post  provides  a 
large  increase  in  floor  space,  seating*  and  payload  capacity.  Its  communications  capability  represents  a  significant 
Improvement  in  i,apability  -  to  include  a  high  speed  data  terminal;  a  high-power,  low  frequency  radio  system  incorporating 
anti- jam  features;  increased  securt  voice  capability;  and  two,  satellite  communicet vons  systems  with  anti- jam  capabilities 
The  entire  aircraft  has  been  hardened  to  withstand  the  electromagnetic  pulse  and  radiation  effects  of  nuclear  blasts. 

The  overall  effect  is  to  greatly  improve  survivability  and  connectivity  over  existing  EC-135  airborne  command  posts. 

The  E-4  program  is  structured  around  a  block  concept.  Block  I  included  the  procurement  of  three  interim  E-4A  aircraft, 
the  production  of  a  development  E-4B  and  the  retrofit  of  the  three  E-4A  aircraft  to  a  standard  E-4B  configuration 
for  a  total  fleet  of  four  aircraft. 

(U)  RELATED  ACTIVITIES;  Strategic  Air  Command  Comraunicationc,  Program  Element  11316F;  Air  Force  Satellite  Com¬ 
munication  Program,  Program  Element  33601F;  System  Survivability,  Program  Element  64711F;  Electromagnetic  Radiation 
Test  Facilities,  Program  Element  64747F;  National  Emergency  Airborne  Command  Post,  Program  Element  32015F;  Air 
Force  Support  to  Minimum  Essential  Emergency  Communications  Network,  Program  Element  33131F;  the  Defense  Support 
Program,  Program  Element  12431F;  and  Worldwide  Military  Command  and  Control  System  Automated  Data  Proces8ing/E-4 , 

Program  Element  32010F. 

(U)  WORK  PERFORMED  BY;  The  Air  force  Systems  Command,  Electronic  Systems  Division,  L.  G.  Hanacom  AFB,  MA. ,  has  respon¬ 
sibilities  for  the  program.  The  Boeing  Company,  Seattle,  WA.,  was  the  prime  contractor  for  the  development  of  the 
E-4B.  The  contract  for  modification  of  the  E-4As  to  the  E-4B  configuration  was  awarded  to  the  Boeing  Company, 

Seattle,  VM  with  E-Systeras,  Greenville,  TX  being  a  major  subcontractor. 
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Project  NuTjber:  #2211  Title;  E-4  Block  I 

Program  Element:  #11312F  Title:  Post  Attack  Command  and  Control  System  (E-4) 

DOD  Mission  Area:  Strategic  Cocanand  and  Control,  #33)  Budget  Activity:  Strategic  Programs,  #3 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Studies  in  the  early  19708  investigated  numerous  alternatives  to  assist 
in  defining  an  Advanced  Airborne  Command  Post  program*  A  Block  aitd  phase  concept  was  selected  with  Block  I  being  the 
production  of  baseline  Advanced  Airborne  Command  Posts.  The  first  phase  consisted  of  the  purchase  of  three  Boeing 

747  aircraft  and  their  modification  to  an  interim  Airborne  Command  Post  configuration  by  transferlng  the  commani, 
control  cind  communications  equipments  from  EC-135  aircraft.  This  effort  was  accomplished  by  E-Systems  of  Greenville, 

TX  and  was  completed  with  the  delivery  of  the  third  E-4A  to  support  the  National  Emergency  Airborne  Command  Post  in 
Septerabei  of  1975.  The  second  phase  of  the  program  was  the  development  of  an  advanced  airborne  command  post  tc  oe 
designated  the  E-4B.  This  phase  included  the  purchase  of  a  fourth  747  aircraft  to  serve  as  the  test-bed  airframe. 

A  contract  for  this  development  effort  was  awarded  to  The  Boeing  Company,  Seattle,  Washington  in  the  third  quarter 
of  Fiscal  Year  1974.  A  Critical  Design  Review  for  the  E-’4o  was  completed  in  the  fir^t  quarter  of  Fiscal  Year  1977. 
Aircraft  modifications;  development  of  ad/anced  command,  control  and  communications  systems  and  the  integration  of 
these  systems  into  the  E-4B  were  completed  In  early  1978  and  were  followed  by  an  extensive  Development,  Test  and 
Evaluation  period  which  was  completed  in  December  of  1978.  This  wrs  followed  by  an  Initial  Operational  Test  and 
Evaluation  which  was  completed  in  Febuary  of  1979.  The  E-4B  then  underwent  electromagnetic  pulte  testing  at 
Klrtland  AFB,  NM,  and  was  returned  to  the  Boeing  Company  for  aircraft  refurbishment.  Refurbishment  of  the  E-4B 
was  completed  in  October  1979.  An  additional  period  of  Development  Test  and  Evaluation  and  Initial  Operational 
Test  and  Evaluation  occurred  between  October  and  December  1979  to  verify  performance  of  new  systems  and  to  evaluate 
deficiency  correction.  The  E-4B  was  delivered  to  the  Air  Force  on  21  Decembe’-  1979  and  was  transferred  to  the 
Strategic  .Ir  Command  on  7  January  1980  for  operational  use.  The  Defense  System  Acquisition  Review  Council  Milestone 
[II  Briefing  was  held  on  1  May  1980  resulting  in  r  Decision  Memorandum  dated  5  June  1980  allowing  the  program  to 
proceed.  A  contract:  for  retrofit  of  the  first  E-4A  to  the  E  4B  configuration  was  awarded  on  26  June  1900  and  the 
contract  option  for  the  second  retrofit  was  exercised  on  3  December  1980. 

2.  (U'i  FY  82  Program;  Continues  to  provide  Contractor  Support  services  foi  the  development  E-4B  and  supports 
the  program  office.  The  contract  option  for  the  third  and  last  retrofit  was  exercised  on  7  October  1981. 

3.  (U)  Planned  FY  83  Program;  Continues  to  provide  contractor  support  services  for  the  development  E-4B. 

Initiates  planning  for  an  additional  Electromagnetic  Pulse  test  that  is  currently  planned  for  1985.  The  specific 
purpose  of  this  activity  Is  to  test  the  Trailing  Wire  Antenna  in  its  extended  male  which  has  not  been  done  before. 


Project  Nujiber:  #2211 

Program  !Liement:  #I1312F 

^OD  Mica loo  Area:  Strategic  Command  and  Control, 


Title:  E-4  Block  I 

Title:  Post  Attack  Command  and  Control  System  (E~4) 
^■^31  Budget  Activity:  Strategic  Programs,  #3 


3^  Planned  Program:  Continues  preparation  for  the  additional  Eectromagnetlc  Pulse  test  of  the  E-AB. 
RLf&E  Increases  result  from  the  addition  of  the  Electromagnetic  Pulse  test.  The  large  decrease  In  procurement 
funds  Is  the  result  of  the  deletion  of  the  sixth  production  E-AB. 


5.  (U)  Program  to  Completion;  Completion  of  the  additional  Electromagetlc  Pulse  test  and  delivery  of  the 
final  retrofit  in  January  1985  will  complete  the  Block  I  Program.  This  will  result  in  a  four  aircraft  E-AB  fleet 
for  the  support  of  the  National  Emergency  Airborne  Command  Pest. 


8.  (U)  Milestones: 


Date 


A.  Contract  Award  (aircraft  #1  &  2  mods) 

B.  Equipment  Transfer  Contract  Award 

C.  Contract  Award  (aircraft  #3) 

D.  Contract  Award  (aircraft  #A  test  bed) 

E.  Interim  National  Emergency  Airborne  Command  Post 
Final  Operational  Capability  (3  aircraft) 

F.  Special  Defense  Systems  Acquisition  Review  Council 

G.  Development  Test  and  Evaluation  Complete 

H.  Initial  Operational  Test  and  Evaluation  Complete 

I.  Delivery  of  test-bed  E-AB  to  Strategic  Air  Command 
(Initial  Operational  Capability) 

J.  Defense  Systems  Acquisition  Review  Council 
Milestone  III  decision 

K.  Contract  Award  for  first  retrofit  r^lth  options 
for  future  years 

L.  Initiate  Retrofit  of  Second  E-AA  to  E-AB 

M.  Initiate  Retrofit  of  Third  E-AA  to  E-AB 

N.  Full  Operational  Capability  (four  E-ABs) 


February  1973 
May  1973 
July  1973 
December  1973 

September  1975 
October  1975 
December  1973 
Feb.'uary  1979 

January  1980 

June  1980 

June  1980 
October  1980 
October  198) 
January  1985 


495 


1 


V.,’  1*?^ 


Title:  E-A  Block  I 


Project  02211 

Program  Element:  #11312 

DoD  Mission  Area:  Strategic  Command  and  Control  #331 


Title:  Post  Attack  Command  and  Control  System 
Budget  Activity:  Strategic  Programs  #3 


7.  (U)  Resources:  ($  iu  thousands) 


FY  1981 

FY  1982 

Actual 

Estimate 

RDT&E 

6,400 

3,300 

Procurement  (Aircraft) 

140,500 

107,800 

8.  (U)  Comparison  with  FY 

1981  Budget  Data: 

F''  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Cost 

5.200 

7,000 

3/6,400 

470,700 

RDT&E 


7,000  3,A00 


365,100 


Procurement  (Aircraft) 


145,400  111,600  290,100 


290,800 


1,061,300 


The  change  In  the  fiscal  year  1983  RDT&E  funding  is  the  result  of  the  need  for  an  additional  year  of  Contractor 
Support  services  for  the  development  E-4B  and  the  addition  of  another  Electromagnetic  Pulse  test.  These  two  factors 
are  also  responsible  for  the  total  estimated  cost  Increase*  The  deletion  of  procurement  funds  is  the  result  of  a 
decision  not  to  procure  additional  E-4B  aircraft  for  CINCSAC.  This  also  accounts  for  the  large  decrease  in  the 
total  estimated  procurement  costc. 
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Project  Number;  #2212  Title;  E-A  Block  IT, 

Program  Element;  Al312F  Title:  Post  Attack  Command  and  Control  System  (E-4) 

DOD  Mission  Area:  Strategic  Command  and  Contro?,^  #331  Budget  Activity;  Strategic  Programs,  #3  ~ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Block  II  of  the  E-A  program  will  Insure  tha*-  the  E-A  maintains 
compatibility  with  existing  and  evolving  elements  of  the  Worldwide  Military  Command  and  Control  System,  update 
loglstically  outdated  equipment  and  provide  improved  capabilities.  The  command,  control,  and  communications 
environment  is  continually  evolving  to  meet  new  threats  oj^  increased  threats.  Improve  connectivities,  and  streamline 
operations.  In  reality  Block  II  actually  represents  modif icatlnis  that  are  developed  and  justified  independent 
of  the  E-A  Program.  There  are  currently  five  separate  programs  that  are  considered  to  be  Block  II  efforts  in 
that  they  provide  a  new  capability  for  the  E-AB  or  improve  an  existing  capability.  These  programs  are 
Automated  Data  Processing,  replacement  High  Frequency  Radios,  multiple  Super  High  Frequency  satellite  channels. 
Improved  Low  Frequency  receive  capability,  and  a  Single  Channel  Transponder  message  transmit  capability. 

Of  these  five  items,  only  the  multiple  Super  High  Frequency  Satellite  Channels  and  the  Single  Channel  Transponder 
message  inje'-tion  capability  require  significant  amounts  of  RDT&E  funding  within  the  E-A  program.  This  is  due  to 
the  complexity  of  the  integration  for  these  two  items. 

(U)  RELATED  ACTIVITIES;  Strategic  Air  Command  Communications,  Program  Element  11316F;  Air  Force  Satellite  Com¬ 
munication  Program,  Program  Element  33601F;  System  Survivability,  Program  Element  6A711F;  Electromagnetic  Radiation 
Tost  Facilities,  PE  6A7^7F;  National  Emergency  Airborne  Command  Post,  Program  Element  32015F;  Air  Force  Support  to 
Minimum  Essential  Emergency  Communications  Network,  Program  Element  33131F;  the  Defense  Support  Program,  Program 
Element  12A31F;  and  Worldwide  Military  Command  and  Control  System  Automated  Data  Processlng/E-A,  Program  Element 
32riOF. 


PERFORMED  By;  Block  11  efforts  will  be  implemented  in  different  ways.  The  Automated  Data  Processing  System 
is  being  developed  through  the  Air  Force  Logistics  Command,  Worldwide  Airborne  Command  Post  Program  Office, 

Tinker  Air  Force  Base,  OK,  and  will  be  a  contractor  effort.  The  Air  Force  Systems  Cotwaand,  Electronic  Systems 
Division,  Hanscom  Air  Force  Base.  MA,  has  responsibility  for  the  E-A  program  and  will  also  acquire  Block  II 
Items  through  the  prime  retrofit  contractor,  the  Boeing  Companyt  Seattle,  WA. 

( '>  program  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  In  September  1980,  a  Joint  User  Prioritized  List  for  the  E-A  was 

slg‘;«H  by  the  Chairman  of  the  Joint  Chiefs  of  Staff.  This  list  serves  as  the  departure  point  for  acquiring  systems 
necessary  to  Insure  E-A  compatibility.  Additional  studies  by  the  Defense  Communications  Agency  have  provided 
other  candidate  Items  for  consideration.  Initial  selection  of  items  for  Block  II  imnlementatlon  was  made 
based  ori  requirements,  logistics  considerations  and  technology.  These  items  are  Automated  D&ta  Processlug,  Multiple 
Super  High  Frequency  satellite  channels,  Improved  Low  Frequency  receive  capability,  repiaceme  t  High  Frequency 
radios,  and  a  Single  Channel  Transponder  message  transmit  capability.  Planning  for  the  integration  oL  these  tasks 
was  accomplished  In  KY  1981  to  Include  the  preparation  of  a  consolidated  plan  with  detailed  cost  estimates. 
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2.  (U)  ¥i  1982  Program:  Engineering  and  develcpmeut  required  to  support  the  Incorporation  of  four  additional  Super 
High  Frequency  Satellite  channels  into  the  existing  single  channel  satellite  terminal  will  begin.  This  program  will 
allow  the  E-4B  to  simultaneously  transmit  and  receive  up  to  five  separata  data  circuits  without  being  tied  to  existing 
ground  entry  points.  In  addition,  the  Individual  circuits  can  be  terminated  at  different  satellite  ground  terminals 
providing  protection  against  single  point  failures.  Planning  for  other  Block  II  efforts  will  continue  as  required. 

The  prototype  Automated  Data  Processing  System  (developed  under  a  separate  program)  will  be  Installed  on  the  development 
E-4B  aircraft. 

3.  (U)  FY  1983  Planned  Program;  Continues  engineering  and  development  for  the  multiple  Super  High  Frequency 

Satellite  channels.  Initiates  the  engineering  and  development  required  to  support  incorporation  of  a  Single  Channel 
Transponder  message  transmit  capability.  This  system  will  not  only  provide  Ultra-High  Frequency  links  to  Defense 
Satellite  Comraunlcatlns  System  Satellites  and  Satellite  Data  System  Satellites  but  will  also  provide  super  high 
frequency  uplinks  for  improved  performance  in  a  nuclear  and/or  Jatoming  environment.  This  task  requires  a  complex 
interaction  between  two  existing  satellite  terminals  and  a  totally  revised  antenna  pointing  capability-  Procurement 
of  two  Automated  Data  Processing  kits  (developed  under  a  separate  program)  will  occur.  The  Automated  Data  Processing 
program  was  begun  In  Program  Element  32010F.  Effective  in  FY  1983,  funding  for  this  modification  has  been  consolidated 
jnto  Program  Element  11312F. 

4.  (U>/  FY  Planned  1984  Program:  Continues  the  engineering  and  development  for  the  incorporation  of  the  Multiple 

Super  High  .-'requency  Satellite  Channels  and  the  Single  Channel  Transponder  message  transmit  capability.  Procurement 
of  the  final  Automated  Data  Frocesslig  kit  will  occur. 

3.  (U)  Program  to  Coi>.pletlon:  Modifications  to  the  E-4B  to  Insure  compatibility  with  the  evolving  Worldwide 
Military  Command  and  Control  System  will  continue  for  the  life  of  the  E-4B  System  making  this  a  continuing  program. 

The  autom-^ted  data  processing  Installation  will  occur  In  1985.  The  prototype  multiple  super  high  frequency  satellite 
channel  modification  wl'l  lake  place  In  1985  and  all  aircraft  are  expected  to  be  completed  in  late  1986.  The  single 
channel  transponder  message  transmit  modification  will  begin  in  1985  and  Is  planned  for  completion  in  raid  1987. 

6.  (U)  Milestones;  Date 


A. 

Joint  User  Prioritized  List 

September  1980 

B. 

Initial  Implementation  Flan 

■January  .1981 

c. 

Prototype  ADP  System 

March  1982 

D. 

Initiate  Development  SUF  Channels 

i 

March  1982 

E- 

Initiate  Development  for  SCT 

October  1982 

F. 

Final  Operational  Capability 

ADP 

(4  aircraft) 

March  1985 

G. 

Prototype  for  SHF  Channels 

March  1985 

li. 

Prototype  for  SCT 

June  1985 

1. 

Final  Operational  Capability 

*^or 

SHF  Channels  (4  aircraft) 

Septe*her  P86 

J. 

Final  Operational  Capability 

for 

SCT(4  aircraft) 

June  1937 

I 

I 


Project  Nunsher.  #2212 

Program  PlementT~Tll312F 

DOD  Mission  Area;  Strategic  Command  and  Control,  #331 


Title:  E-4  Block  II 

Title:  Post  Attack  Command  and  Control  System  (E-4) 
Budget  \cti-:ity:  Strategic  Programs,  #3 


7 .  ( U )  RESOURCES  ($  in  Thousands); 


FY  1981 
Actual 

RDT&E 

Procurement  (Aircraft)  200 

COMPARISON  WITH  FY82  BUDGET  DATA; 

RDT&E  l^jOO 

Procurewtnt  (Aircraft)  800 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

6,065 

200 

10,834 

7,800 

27,366 

10,700 

Continuing 

Continuing 

N/A 

N/A 

6,200 

800 

3.700 

7.700 

Continuing 

Continuing 

n/a 

n/a 

The  Increased  Research  Development  Test  and  Evaluation  funding  in  fiscal  year  1983  results  from  a  detailed  review  of 
Piock  I  tasks  and  the  development  required  to  integrate  these  items  into  the  E-4B.  Similar  integration  efforts 
accomplished  during  aircraft  refurbishment  provided  a  basis  for  developing  this  revised  estimate. 


» 
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Test  and  Evaluation  Data 


1.  (U)  Development  Teat  and  Evaluation;  Phase  lA  -  Modification  of  the  first  airframe  with  the  interim  Command  Control 

and  Comm»mications  was  completed  in  September  1974  by  E-Systems,  Greenville,  TXi  Development  Test  and  Evaluation  and 
Initial  Operational  Test  and  Evaluation  were  completed  in  December  1974.  Federal  Aviation  Administration  recerti¬ 
fication  of  the  aircraft  was  accomplished.  The  installed  Command  Control  and  Communications  mission  equipment  was 
^  removed  from  the  EC-135  National  Emergency  Airborne  Command  Post  aircraft.  Development  Test  and  Evaluation  of  this 
equipment  included  electromagnetic  interference  and  compromising  emanations  Investigation  as  well  as  total  system 
evaluation.  The  second  and  third  aircraft  were  delivered  for  operational  use  after  two  months  of  acceptance  testing. 

(U)  Phase  IB  -  The  E-4B  Development  Test  and  Evaluation  progr^un  concentrated  primarily  on  the  inteigration  and 
installation  of  the  advanced  command  control  and  coramunlcatlons  package  and  subsequent  system  level  testing  of  the 
operational  aircraft.  Testing  of  the  Boeing  747  airframe  with  structural  modifications  (including  in-flight  refueling, 
antenna  mountings,  new  aircraft  generutors)  was  also  accomplished  to  maintain  Federal  Aviation  Administration  certifica¬ 
tion.  In  addition,  low  level  electronucgnetlc  pulse  tests  were  conducted  on  the  E-4A  type  airframe  to  assist  in  evalua¬ 
tion  of  later  testing  of  the  electromagnetic  pulse  hardened  E-4B  system.  Development  Test  and  Evaluation  of  the 
advanced  command  control  and  communications  package  was  initiated  in  early  1977  witn  the  pretesting  of  selected  com- 
|x>nents  and  subsystems  by  the  prime  development  contractor,  the  Boeing  Company,  Seattle,  WA.  Initial  aircraft  testing, 
both  ground  and  airborne,  was  accomplished  during  the  latter  part  of  1977  by  the  major  subcontractor,  E-Systems  of 
Greenville,  TX  after  installation  of  equipment  racks,  uir.ng,  fixtures,  environmental  control  syatem,  and  selected 
mission  equipment.  The  testing  at  E-Systems  verified  the  aircraft  modifications  and  aubstantiated  the  performance  of 
selected  mission  subsystems. 

(U)  Systems  L-avel  Test  -  The  testbed  aircrafc  was  delivered  to  the  Boeing  Plant  in  January  1978  for  installation 
ot  the  Super  High  Frequency  Satellite  Conununications  terminal,  antenna  radome,.  and  the  Very  Low  Frequency/Low 
F-equency  communications  stxbsystem.  System  level  ground  tests  began  in  February  1978  and  airborne  tests  of  the  system 
I*  began  in  June  1978.  Special  test  instrumentation,  which  was  used  to  verify  specification  performance,  was  removed 
from  the  aircraft  in  September  1978  prior  to  ctarting  the  final  operational  verification  of  the  total  airborne  system. 
Development  Test  and  Evaluation  was  concluded  on  17  December  3978  after  completing  a  total  of  forty  test  flights.  A 
system  level  electromagnetic  pulse  test  was  conducted  between  February  and  June  of  1979  at  Xirtiand  Air  Force  Base, 

New  Mexico.  Additional  ground  and  airl)orne  tests  were  conducted  bet%rtsen  October  and  December  1979.  These  tests  were 
to  verify  performance  of  systems  tedded  during  refurbishment  such  as  a  new  satellite  terminal  and  an  improved  low 
froiiuency  ccxRmunlcatior.^  system.  TtUs  final  phase  of  f>evelopment  Tost  and  Evaluation  was  concluded  on  15  December 
1'179  with  a  total  of  oignt  flights.  The  E-4B  was  delivere'i  to  the  Air  Force  on  21  December  1979  and  turned  over  to 
the  St  ateglc  Air  Command  for  operational  use  on  7  January  1980.  Wliile  some  problenu  were  discovered  during  this 
extensive;  Development  Test  and  Evaluation,  the  problems  were  resolved  and  subsequent  testing  has  verified  that  the 
E-4U  performs  in  accordance  with  system  8i>eci f ications . 
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(U)  Phase  1C  -  With  the  exception  of  Electromagnetic  Pulse  testing,  no  significant  Development  Test  and  Evaluation 
will  be  required  during  this  phase;  however,  acceptance  testing  of  all  aircraft  will  be  accomplished  after  install atlon 
of  the  advanced  command  control  and  communications  configuration.  The  Defense  System  Acquisition  Review  Council  III 
Decision  Memorandum  of  5  June  1980  approved  production  of  the  E-4B.  It  also  directed  additional  electiomagnetic 
pulse  testing  be  conducted  to  take  advantage  of  Improved  test  facilities  and  methodology  over  what  was  available  at 
^  the  time  of  the  original  system  level  eletromagnetic  pulse  test.  It  is  currently  planned  to  conduct  this  additional 
testing  in  calendar  year  1985. 

2.  (U)  Operational  I'est  and  Evaluation:  The  operational  test  and  evaluation  of  the  E-4  is  being  conducted  in  phases 
as  appropriate  for  the  various  phases  of  the  E-4  program.  The  testing  phases  with  the  test  objectives  and  the  results 
\  (if  completed)  are  as  follows: 

(U)  An  Initial  Operational  Test  and  Evaluation  of  the  E"4A  was  conducted  by  Headquarters 
Command  and  the  Organisation  of  the  Joint  Chiefs  of  Staff  on  the  first  Phase  lA  interim  aircraft  at  Andrews  Air  Force 
base,  Maryland,  in  December  1974.  The  primary  objective  of  that  Initial  Operational  Test  and  Evaluation  was  to  deter¬ 
mine  if  the  E-4A  could  effectively  perform  the  National  Emergency  Airborne  Command  Post  mis'iion  and  be  operated  and 
maintained  using  existing  assigned  personnel,  interim  base  facilities,  and  contractor  logistics  support.  Upon  comple¬ 
tion  of  initial  Operational  Test  and  Evaluation,  it  was  concluded  that  the  E-4A  system  could  perform  the  basic  National 
Einergency  Airborne  Command  Post  mission  while  being  operated  and  -nalutained  as  planned. 

(U)  Initial  Operational  Test  and  Evaluation  of  the  Phase  IB  test  bed  E-43  aircraft,  conducted  by  the  Air  Force 
Tost  and  Evaluation  Center,  began  in  combinitlon  with  Development  Test  and  Evaliration  ground  taste  at  E-Syatems  from 
September  .o  December  1977.  It  continued  from  January  through  December  1978  aa  part  of  the  combined  Development  Test 
and  Evaluation  and  Initial  Operational  Test  and  Evaluation  at  The  Boeing  Cora'^eny  in  Seattle,  WA.  A  47-day  separate 
>  Initial  Operational  Test  and  Evaluation  beginning  27  December  1978  at  Offutt  Air  Force  Base,  NE,  followed  the  combined 
Dcvelop.u.ent  Teat  and  Evaluation/Initial  Operational  Test  and  Evaluation  Ttic  separate  Initial  Operational  Test  and 
Evaluation  testing  included  13  flights  (125.7  hours)  in  the  operntional  environment  with  deployments  to  Andrews  Air 
Force  Base,  HO,  (the  Nations!  Emergency  Airborwe  Co amand  Post  forward  operating  base)  for  ground  alert  evaluation  and 
to  Bowaid  Air  Force  Base,  Canal  Zone,  for  hot  weather  seltsus^a^ned  ground  alert  evaluation.  Dcring  this  tost  period, 
the  K-4U  i»articiapted  in  both  a  Joint  Chiefs  of  Staff  POLO  HAT  exercise  and  a  Strategic  Air  Command  GIAHT  STAFF 
vxcrclae.  These  exercises  closely  simulated  the  operational  environment,  and  allowed  a  side-by-side  comparison  with 
currently  operational  aircraft,  the  E-4A  and  EC-135.  During  the  separate  Initial  Operational  Test  and  Evaluation  the 
.aircraft  was  operated  and  maintained  by  Ail  Force  personnel  frt>m  the  Strategic  Air  Command,  Office  of  tne  Joint  Chiefs 
of  start,  arid  Air  Force  Conununicat ions  Command,  Vhe  eeiMrate  Initial  O|>erational  Tost  and  :rvaIuation  was  completed 
on  11  Fcbruaiy  1979  with  a  test  flight  that  delivered  the  aircraft  to  Klrtland  Air  Force  Base,  New  Mexico,  for  start 
of  the  system-level  electromagnetic  iHilae  Development  Test  and  Evaluation  Teot’ng  at  the  Air  Force  Weapons  Lalxiratory. 
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(U)  The  Initial  Operational  Test  and  Evaluation  test  team  ws  composed  of  personnel  from  the  Air  Force  Test  and 
Evaluation  Center,  Air  Force  Logistics  Command,  Air  Force  Systems  Command,  Air  Training  Command,  Air  Force  Communica¬ 
tions  Command,  Strategic  Air  Command,  Office  of  Joint  Chiefs  of  Staff,  Air  Force  Security  Service,  and  the  School  of 
Aerospace  Medicine.  The  operational  mission  requirements  of  both  the  Strategic  Air  Command  and  the  Office  of  Joint 
Chiefs  of  Staff/National  Emergency  Airborne  Command  Post  served  as  the  basis  for  the  evaluation.  Major  objectives 
were  tc  estimate  operational  effectiveness  and  suitability,  and  to  identify  diificiencies. 

(U)  As  a  result  of  the  Initial  Operational  Test  and  Evaluation,  it  was  concluded  that  tne  E'-4B  aircraft  will 
provide  an  Improved  command,  control,  and  communications  capabili'iy  for  the  airborne  command  post  missions  of  the 
Joint  Chiefs  of  staff  and  the  Strategic  An  Command.  The  tost  bed  aircraft,  as  configured  during  Initial  Operational 
Test  and  Evaluation,  demonstrated  satisfactory  operational  effectiveness,  but  was  deficient  in  reliability,  maintain¬ 
ability  and  availability.  Test  results  are  contained  in  the  Advanced  Airborne  Command  Post  (E-43)  Initial  Operational 
Test  and  Evaluation  Final  Report(S)  dated  November  1979. 

(U)  Operational  deficiencies  were  discovered  in  certain  subsystems  during  the  Initial  Operational  Test  and  Evalua¬ 
tion  phase;  however  extensive  efforts  were  t^ken  to  correct  these  deficienc.es.  Appropriate  fixes  were  incorporated 
for  the  majority  of  these  problems  during  the  aircraft  refurbishment  phase,  end  resolution  of  any  remaining  problems 
ise  being  accomplished  as  engineering  solutions  are  developed.  In  addition,  several  new  subsystems  were  installed 
during  this  same  refurbishment  period  to  attain  the  production  configuration.  Following  the  successful  completion  of 
the  postrefurbishment  testing.  Air  Force  Test  and  Evaluation,  Center  found  t^u  operational  effectiveness  to  be  satis¬ 
factory  and  projected  the  operational  suitability  (reliability,  maintainability,  and  availability)  to  be  satisfactory 
based  on  satisfactory  correction  of  several  deficiencies  in  the  suitability  area.  The  E-4B  pri^gram  was  presented  at 
Defense  Systems  Acquisition  Review  Ccuiicil  III  on  1  May  1980.  DSARC  III  on  5  May  1080.  Postrefurbishment  test  results 
tf.rii  contained  in  the  Advanced  Airborne  Command  Post  (E-4B)  Initial  Operational  Test  and  Evaluation  Final  Report  Annex 
A  \S)  dated  May  1980.  As  a  result  of  data  obtained  during  the  lOTtE  and  tho  EMP  DTfcE  testing,  the  overall  survivability 
I'f  the  E-4B  was  rated  satisfactory.  Test  results  are  contained  in  the  Advanced  Airborne  Command  Post  (£-43)  Initial 
Operational  Test  and  Evaluation  Final  Report  Annex  B  (S)  dated  March  1981. 


(U)  A  Follow-on  Operational  Test  and  Evaluation,  occu.ing  between  May  1980  and  August  1981,  was  conducted  ry  SAC 
and  cues  and  monitored  by  AFTEC.  The  purpose  of  the  FOTiiE  was  to  refina  initial  operational  suitability  and  op-jratlon- 
al  effectiveness  estimates  and  to  vori.fy  correction  of  operatio.^ai  deficiencies  identlfiro  during  10T6E.  Test  data  are 
still  being  analyzed  and  the  re  ults  will  l>e  published  in  December  1981. 
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(U)  System  Characteristica;  The  significant  E-4B  performance  objectives  and  demonstrated  performance  are  shown 
below.  All  objectives  were  demonstrated  during  Development  Test  aad  Evaluation. 


( U  >  Operational 

Unrefuled  Time  on  Station  (hours) 

Maximum  Payload  (pounds)  (E>4B) 

Maximum  Personnel  Complement 

Maximum  Gross  Taxi  Weight  (pounds) 

(E-4B) 

Maximum  Take-off  Thrust  (pounds) 

(U )  Technical 

Electrical  Power  (Kilo  Volt  Amperes) 

Ultra  High  Frequency  Satellite  Conmunications 

a.  Bandwidth  (Kilo  Hertz) 

b.  Bit  Error  Rate/Bits  Per  Second 


Super  High  Frequency  Satellite 
Communications  (Bit  Error  Rate/Bits 
Per  Second) 


Cummarul  Radio  Power  (Watts) 

Automatic  Switching  System  Connections 
( Lines) 

Automatic  Digital  Network  Terruinal 

(Uii.  Error  Rate/Bits  Pei  Second) 

Low  KrcqcencyA'ery  Low  Frequency 
Power  Output  (Kilo  Watts) 


Objective 

12 

Demonstrated 

Perfonaance 

12 

150,000 

150,000 

94 

94 

803,000 

803,000 

201,400 

201,400 

]20a 

1200 

5 

10“3/75 

5 

10“3/75* 

10*3/75 

10“^/120C 

10*5/2400 

10*3/9600 

10*3/75* 

10”Vl20D* 

10*5/2400* 

10*3/9600* 

30 

30 

111 

111 

10*5/2400 

10*5/2403* 

2C0 

200* 

•Micts  or  exceeds  contractural  guarantees 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


i'rograra  Element  :  #11316F 

DoD  Mission  Areal  Strategic  Communications  #333 

'  RESOURCES  (PROTECT  LISTING):  ($  In  thousands) 


Title:  SAC  Copuni  nlcat Ions 

Budge t  Activity:  Strategic  Progr^^ms ,  3 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Fstlmate 

F''  1963 
Estimate 

FY  1984 
Estimate 

Additional  to 
Completion 

Total 

Estimated 

Costs 

1136 

SAC  Digital  Network 

24,937 

29,489 

28,096 

188 

564 

125,081 

The  Strategic  Air  Command  (SAC)  Dlcltal  Network  (SACDIN)  Program 
will  upgrade  and  modernize  SAC’s  printed  copy  command  and  control  communication:*  syste-j.  The  specific  objectives 
arc  to:  (i)  provide  two-way,  direct,  secure  communications  with  enhanced  survlvablllt/  from  the  National  Command 
Authorities  and  the  Coramander-ln-Chlef  SAC  to  dispersed  missile  crew  ccnnwndetf;  and  aircraft  wing  commanders*  (2) 
provide  the  capacity  and  flexibility  to  Interface  with  other  plenned  nyateea;  (3)  provide  growth  potential  to  ropport 

‘■'’I'V  requirements;  and  (4)  replace  existing  command  and  control  data  transmission  subsystem  which  uses 

1950' u  technology. 


/  Software  development  will  be  completed.  Initial  Operational  Test  and  Evaluation 

(lOrah)  win  be  conducted  and  deficiencies  Identified  will  be  corrected.  Preparation  will  be  made  for  the  Ur  Force 
Systems  Acquisition  Review  Council  assessment  pr-'or  to  entering  Into  full  production.  Cost  estimates  are  b -sed  on 
fixed  price  Incentive  contracts  negotiated  In  May  1981  by  Electronic  Systems  D'elslon. 


({')  rnsPAKISON  WITH  FY  1932  DESCRIPTIVE  SUiMARY: 

FY  1981 

K!)T6E  23.000 

hcaciiremes.t  ,  Other 

(U)  OTHER  APPROPRlA.nON  FUfTDS : 

rr>jcurer.t*fii  ,  Other 


FY  1982 
Fist  imate 

FY  1983 
Estimate 

FY  1984 
'"’.sr  Imate 

Additional  to 
Complet Ion 

Total 

Est Imated 
Costs 

30,100 

2,500 

800 

118,100 

25,500 

102.000 

5,5(\i 

133,300 

22,268 

124,751 

2.894 

149,913 

501 
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Project:  #1136 
Program  Element:  #113I6F 
i)oD  Mlssioa  Arra:  StraFeglc  Communl  itions,  #333 


Title:  SAC  Digital  Network  -  SACDIfl 

Title:  SAC  Communications _ 

Budget  Activity:  Strategic  Trograms,  #3 


(U)  PETARD  BACKGROUND  AND  DESCRIPTION;  'fhe  SAC  Digital  Network  (SACDIN)  Program  Includes  the  design,  acquisition 
and  implementation  of  a  command  and  control  data  communications  system  for  the  Commander-In-Chief  SAC.  The  system 
improve  current  commcnlcatlons  capabilities  from  both  operational  and  maintenance  standpoints. 

SACLIN  will  replace  the  SAC  Automated  Total  Information  Network  (SATIN)  I  computer  and  kef  elements  of  the  Data 
Transu.sslon  Subsystem  of  SAC's  Automated  Command  Control  System  (SACC3).  It  will  Interface  with  the  SACCS  Data  Display 
Subsystem.  ITT  Corporation  is  the  prime  contractor  with  total  system  performance  responsibility.  Maximum  possible 
use  will  L3  made  of  off-the-shelf  equipment.  Modifications  to  hardware  and  new  hardware/software  procurement  will 
be  made  only  wnure  operational  requirements  dictate.  Minimum  changes  to  present  equipment  will  be' made  to  meet  the 
presently  defa.ned  and  validated  operational  requirements. 

(U)  rented  ACTmTIES;  Program  Element  1121M  will  accomplish  SaCdIN  Integration  Into  the  Mlnuteman  Weapon  Systems. 

Automatic  D  gltal  Network  (AUTODItl)  II  (Program  Element  33nuP.  Defense  Communications  System  Long  Haul  Communications) 
provides  major  networK  rrunklng  support  for  SACDIN.  ^  o  v. 

(U)  ^RK  PERFORMED  BY;  Electronic  Division,  Hanscom  Air  Force  Base,  MA,  for  total  program  management;  MITRE 

corporation,  Bedford,  MA,  for  technical  rupport;  Air  Forca  Weapons  Laboratory  for  electromagnetic  pulse  criteria 

Air  Development  Center  for  reliability  testing  and  Automatic  Voice  NeL,^o::lc  (AUTOVON)  and 
AUTODIN  II  acceptance  criteria;  Air  Force  Test  and  Evaluation  Center  for  lOT&E,  and  ITT,  Defense  Communications  Division, 
Nutley,  NJ,  as  prime  contractor.  The  Air  Force  Communications  Command  will  develop  application  software. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

Accomplishments;  A  SAC  Total  Information  Network  (SATIN)  IV  contract  was  awarded  to  ITT  on 
I  however,  the  House/Senate  Defense  Appropriations  Conference  deleted  the 

SAflN  IV  P;^-Rtam  In  its  review  of  the  FY  1978  budget  In  August  1977.  Congress  agreed  that  a  valid  need  existed  for 
an  Improved  SAC  Communications  System  and  encouraged  the  Air  For^e  to  restudy  Its  needs  and  to  resubmit  to  Congress  a 
ess  expensive  ^^h  greatn-  use  of  standard  equipment  and  aon-dedicaced  circuits.  An  Air  Force  conducted  redefln- 

accomplished  and  $1,939  million  of  FY  1977  RDT&E  funds  was  reprogrammed  to  continue  the  detailed  redefinition 
to  oot^*in  cost,  schedule  and  technl..al  information  from  the  contractor.  The  program  redefinition,  which  satisfied  the 

defined  atd  validated  comruunlcations  requirement  of  SAC.  was  completed  in  January 

re.  rol.^en^  r  vC  I;u7rr  Coancll  approved  the  restructured  program  and  recommended 

cproi,rammx  ,g  $H.SM  of  FY  1978  funds.  Congressional  approval  was  obtained  In  June  I97a.  In  FY  197b  and  FY  1979  the 

conducted  and  the  contractor  began  the  prototype  development  effort.  Including  development  of 
tat  com..mnlcHtions  prr.cesaor.  This  processor  will  meet  stringent  security  and  envlronmertal  requirements  of  SkC  and 
Iff  SkCaiH  terminal  at  137  SAC  missile  and  aircraft  locations.  Other  prototype  hardware,  prlmarilv 

off  thj  bhelf,  was  a.so  ordered  during  FY  1979.  Concurrent  with  the  hardware  efforts,  the  contractor  Initiated  a 
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Project:  //1136 
Program  Element;  ■♦11316F 

DoD  Mission  Area;  Strategic  Communications,  #'-.33 


Title;  SAC  Digital  Network  -  SACDXN 

Title;  SAC  Communications _ 

Budget  Activity;  Strategic  Praams.  f3 


resehedulea  tor  the  beginning  of  »  1981.  Hardware  desl.n  conaiu^'Ia'Z-d'tn^Y  l^s'wUh  Lbrlc^t^for^be 
S^stel'^WbE^Sedu uf  oT?hf"enro?  '?''?98r''  ^hfdet°?'  '"'t'  accomplished  without  Impact  to  the 

additional  functional  pr^tolype  hardware's;  fabHc";e“ t^e^bUd"!^:^ l«1g":a\::"o"r:f iL'ral^com”^^^^^^^ 

Contract  award  for  the  s;cond  pha;e  of  the  prog“m\"arLSe\rjune'ts8U <*«''« loP^ant  program. 

ssSilsl£?t§:=s^ 

Prodactlon  contract  Is  scheduled  to  be  awarded  In  the  first  quarte-  of  rv 
198..  Initial  deliveries  ate  scheduled  for  the  fourth  quarter  of  FV  1584  and  will  continue  Into  8^^980 

( " )  'l''.l;i=:a_m  to  Compje^on :  Significant  RDT.IE  funding  activity  ends  In  FY  1983  with  .omoletlon  of  lOTSF  Th. 
p  o,h.-t  on  option,  almei  at  achieving  a  full  operational  capability  In  December  of  1  SS.'u  bl "xerc  sId  Jom^lng 
.in  Air  lorce  Systems  Acquisition  Review  Council  III  review.  The  program  tor  FY  lORS  and  pv  .0^  "aPPlaaa  following 
..ncompuss  end  Item  production  delivory.  Installation  and  tranaUloTrf ulropera^Ln!  ’ 


i 

t 


1 

! 


! 


Project:  //1 136 
Program  Element:  #11316F 
DoD  Mission  Area;  Strategic  Communications,  #333 


Tide:  SAC  Digital  Network  -  SACDIN 

Title:  SAC  Communications _ 

Budget  Activity:  Strategic  Programs,  #3 


6.  (U)  Mil estones; 

/.  Program  Redefinition  Complete/ 

Air  Force  Acquisition  Review  Council  Approval 

B.  Congress  Approved  Reprogramming 

C.  Contract  Date 

D.  Restart  Work 

E.  Start  In-Plant  Tejt  and  Evaluation 

F.  Program  Review  (Secretary  of  the  Air  Force)/ 

Start  Phase  II  Follow-on  Research  and  Development 

C.  Program  Review  (Secretary  of  the  Air  Force) 
iJ.  Start  Field  Development  Test  and  Evaluation/ 
Initial  Operational  Test  and  Evaluation 

I.  Air  Force  Systems  Acquisition  Review  Council  III 

J.  Production  Decision/Contract  Option  Award 
K-  Final  Operational  Capability 

7.  (U)  Resources:  N/A 


8.  (U)  Comparision  w.th  FY  1981  Budget  Data:  N/A 


January  1978 
June  1978 
July  1978 
August  1978 
October  1980 

June  198 1 
March  1982 

April  1982 
July-September  1983 
October  1983 
December  1985 
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Budget  Activity;  #3  Stra*^eglc  Programs _ 

Program  Element :  11316F,  Strategic  Air  Command  Digital  Network  (SACDIH) 

Test  and  Evaluation  Data 


1.  (U)  Development  Test  and  Evaluation;  During  the  development  phase,  Strategic  Air  Command  Digital 
Network  (SACDIN)  tests  will  Include  response  time,  accuracy,  and  human  factors.  Individual  subsystems 

have  been  fabricated  and  assembled  into  a  prototype  of  the  SACDIN.  This  prototype  will  be  tested  to  determine 
the  accuracy,  response,  hardness,  and  s;>curity  characteristics  and  to  insure  that  the  subsystems  properly 
function  together.  Simulation  will  be  used  to  exercise  the  prototype  during  system  tests.  The  Development 
Test  &  Evaluation  (DT6<E)  testing  period  will  last  from  approximately  the  fourth  quarter,  fiscal  year  1979  to 
the  second  quarter,  fiscal  yeai  1982.  ITT  Defense  Communications  Division,  Nutley,  NJ,  is  the  Prime  Contracto 

(U)  The  prototype  consists  of  the  same  hardware  as  production  units  (keyboards,  printers,  processors).  In 

addition  the  prototype  contains  hardened  equipment  for  the  Intercontinental  Ballistic  Missile  Launch  Control 
Centers  that  Is  also  *‘he  same  as  the  production  equipment.  After  in-plant  testing,  SACDIN  equipment  will  be 
installed  at  Offutt  Air  Force  Base  and  Vandenberg  Air  Force  Base  and  DT&E  will  be  conducted  using  the  actual 
external  Interfaces.  All  DT&E  will  be  completed  prior  to  the  production  decision.  Acceptance  testing  and 
checkout  will  be  conducted  during  production  and  deployment. 

2.  (U)  Operational  Test  and  Evjluation;  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will  conduct 

Initial  Operational  Test  and  Evaluation  (lOT&E)  cf  the  SACDIN  equipment  Installed  at  SAC  operational  locations 

(Offuit  Air  Force  Base,  and  Vandenberg  Air  Force  Base),  and  the  contractor's  plant,  (ITT  Nutley,  NJ),  and  the 
Air  Force  Communications  Computer  Progrrirmlng  Center  (AFCCPC).  There  will  be  60  days  of  separate  lOT&K  (March 
and  April  1983).  The  AFTEC  test  team  will  use  the  test  network  to  run  exercises  simulating  SAC  operational 
communications  and  to  evaluate  SACDIN  operational  effectiveness  and  suitability.  Objectives  will  include 
system  performance,  system  control,  interoperability,  human  interface,  safety,  electromagnetic  ''ompatibllity , 
and  security,  to  the  extent  allowed  by  the  prototype  configuration.  The  test  team  will  consist  of  personnel 
from  AFTEC,  SAC,  Air  Force  Communications  Command  (AFCC),  AFCCFC,  Air  Force  Logistics  Command  (AFLC),  Electron 
Security  Command  (ESC),  and  the  National  Security  Agency  (NSA).  In  addition  to  conducting  separate  lOT&E,  the 
Lest  team  will  participate  in  and  observe  the  contractor's  DT&E  efforts  from  December  1981  to  February  1982. 
Data  gathered  during  the  DT&E  tests  will  also  be  used  to  meet  lOT&E  objectives  as  appropriate.  Air  Force 
Systems  Acquisition  Review  Council  (AFSARC)  III  is  scheduled  for  June  1983. 


Budget  Activity:  #3  Strategic  Programs 

Program  Element:  11316F,  Strategic  Air  Comfiiand  Digital  Network 
3.  (U)  Systems  Characteristics 

CHARACTERISTIC  OBJECTIVE  :]!:MQ::STRATED 

Response  time: 

Transmit  Emergency  Action  Message  15  Seconds  (99.9  percent  confidence)  To  be  determined 

Low  Precedence  Traffic  60  Seconds  (70  percent  confidence) 

Accuracy: 

Undetected  Character  Errors  1:10® 

Availability: 

Minuteman  Path  (7  hours  per  year)  0.999195 

TITAN  Path  (14.5  hours  per  year)  0.998214 

Maintainability: 

Mean  Time  to  Repair  (Organisational/ 

Mean  Time  Between  Maintenance 
Missile  Base  Communications  Processo 
Hard  User  Terminal  Element 

Security: 

To  the  Executing  Commanders  Multilevel  Secure 

Traffic: 

Peak  Load  at  Offutt  Switch  11  Million  Characters/Hour 

Flexibility:  Manual  Reconfiguration 

Hardness: 

For  Hard  Installation  Consistent  with  installation/location  In  the  missile 

weapon  system  launch  control  center. 

Growth: 

Hardware  &  Software  Modular  Design. 


15  Minutes 

1125  Hours 
2P50  Hours 
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FY  19S3  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element:  #12310F  Title:  WWMCCS  ADP  -  NOKAD/ADCOM 

DOD  Mission  Area:  Strategic  Information  Systems,  4334  Budget  Activity:  Strategic  Programs, 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Project 

Number 

Title 

FY  1981 

Actual 

FY  1982 

list  (mate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

C 

2391 

6,232 

9,956 

Continuing 

Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEEU:  The  World  Wide  Military  Command  and  Control  System  Automatic  Data 
Processing  -  NORAD.'ADCOM  program  initiates  actions  to  upgrade  the  Communications  System  Segment  of  CINCNORAD's  427M 
Command  and  Control  system.  The  existing  Communications  System  Segment,/ 


fU)  BASIS  FOR  FY  1983  RDTfiiE  REpUEST:  Provides  funds  for  initial  software  development  effort  to  provide  a  distributed 
procesror  computer  system  to  perform  the  NORAD  Cheyenne  Mountain  Complex’s  communications  processing  tasks.  Estimated 
costs  are  based  on  A!X:OM  projected  automation  requirements  (PAR)  80-3-2  and  80-3-3. 


(U)  COMPARISON  WITH  FY  1982 


Riyr&E 


DESCF,  tptIVE  SUMMARY : 


FY  1981 


(U)  OTHFR  APPROPRIATION  FUNDS: 


FY  1981 


Procurement  (other) 
Opeirttions  and  Maintenance 


Total 


FY  1982 

r.  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

2400 

TBD 

TBD 

TBD 

TBD 

Total 

FY  1982 

FY  1983 

FY  1994 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

698 

1886 

2600 

500 

1400 

1900 
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Title:  "^CCS  AbP  -  NORAD/ADCOM 

Budget  Activity:  Strategic  Programs  #3 

jb)  DETAILLD  BACKGROUND  AND  DESCRIPTION:  The  NORAD  Cheyenne  Mountain  Complex  is  the  centralized  command  and  control 
center  supporting  the  NORAD/ADCOM/ ADC  mission.  This  facility  operates  a  variety  of  computer  systems,  acquired  under 
program  427M,  which  are  the  primary  means  of  achieving  required  mission  capabilities.  The  Conununications  System  Segment 
is  the  computer  system  that  provides  the  communications  for  427M  and  integrates  the  individual  components  into  a  cohesive 
system.  The  Communications  System  Segment  provides  essential  communications  support  for  the  tactical  wa’-ning  and  attack 
assessment  mission  and  the  space  defense  mission  by  handling  complete  message  processing,  formatting,  line  code  conver¬ 
sion  and  the  routing  of  internal  and  external  user  messages.  The  Communications  System  Segment  interfaces  with  essen' 
tially  all  external  facilities  serving  or  served  by  the  NORAD  Cheyenne  Mountain  Complex.  As  sucli,  it  is  the  single 
rsost  critical  element  in  the  NORAD  computer  suite. 

CINCNORAD's  ability  to  provide  reliable  warning  and  assessment  of  aerosoace  attack  isf” 


Program  Element :  >123 10F 

DCD  Mission  Area:  Strategic  Information  Systems,  #354 


(U)  RELATED  ACTIVITIES:  As  tlie  communica vions  hub  for  the  NORAD  Cheyenne  Mountain  Complex,  the  Communications  System 
Segment  interfaces  with  virtually  all  surveillance  and/or  warning  systems.  These  interfaces  are,  however,  clearly  defined 
and  should  result  in  little  impact  aTiong  systems. 

(U)  WOFIK  PERFORMED  BV :  Air  Force  Systems  Command's  Electronics  Systems  Division  (ESDj  will  provide  overall  program  man¬ 
agement.  Contractors  have  not  yet  been  chosen,  but  probable  bidders  include:  Ford  Aerospace  Communications  Corporation, 
Colorado  Springs,  CO;  Martin  Marietta  Corporation,  Denver,  CO;  and  System  Development  Corporation,  Santa  Monica.  CA. 

(U)  PF^XIRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


FY  1981  and  Prior  Accomplishments;  Not  Applicable 

2.  (U)  FY  1982  Planned  Program;  Competitive  concept  definition  contiacts  will  be  negotiated  to  develop  a  design  con¬ 
cept  for  a  427m  Communications  System  Segment  replacement.  Design  solution  will  includ;i  stato-of-nhe-art  hardware  and 
.^</ftware  and  will  consider  provisions  to  encourage  nodularity  of  both  hardware  and  software,  provide  automatic  fault 
recovery  or  fail-soft  operation,  and  provide  techniques  to  enhance  error  isolation  and  more  readily  permit  changes  and 
improvements  to  the  computer  data  base  and  program. 

3.  (U)  FY  1983  Planned  Program:  The  winning  contractor  of  the  competitive  concept  definition  effort  will  be  awarded 
a  fixed  price  incentive  contract  to  start  the  design  and  development  of  this  proposed  system. 

4.  (U)  FY  VJ34  Planned  Program;  Delivery  of  the  off-site  test  facility  (OSTFf  hardware  will  be  completed  in  FY  1964. 
Software  development  efforts  for  both  the  OSTF  and  the  NORAC  Cheyenne  Mountain  Complex  (NCMC)  will  continues. 
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Program  Element:  #  12:11  OF 

DOD  Mission  Area:  Strategic  Information  Systems,  #133 


Title;  WWMCCS  AD?  -  NORAD/ADCOM 

Budget  Activity:  Strategic  Programs  #3 


5.  lujPrgara^  to  completion:  NC«C  hardware  will  be  installed  and  tested  during  FY  1985.  Software  development  wall 
continue  during  FY  198j,  with  an  initial  operating  capability  (IOC)  goal  of  March  1986. 

6.  (U)  Milestones ;  Not  Applicable 


a 


12 


I 

I 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #12311F  Title:  NORAD  Combat  Operations  Center/Space 

Defense  Operations  Center 

POD  Mission  Area:  Stracegic  Information  Systems,  #334  Budget  Activity:  Strategic  Programs,  #3 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands); 

Total 


Project 

Number 

Title 

FY  1981 

Actual 

FY  1982 

Estimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

15,954 

23,51 1 

25,378 

35,097 

Continuing 

Not  Applicable 

(U)  RRIEK  DESCRIPTION  OF  E1.EMENT  AND  MISSION  NKFn,:  This  program  dev.'*lops  the  Space  Defense  Command  and  Control  System 
consisting  of  a  Space  Defense  Operations  Center  (SPADOC)  and  the  necessary  communications  systems.  The  Space  Defense 
Command  and  Control  System  is  required  to  satisfy  Presidential  and  Secretary  of  Defense  directives  to  improve,  in  a  bal¬ 
anced  manner,  the  space  defense  capabilities  of  the  United  States.  This  program  will  develop  the  Space  Defense  Command 
and  Control  System  in  a  phased  approach  to  support  the  evolving  space  defense  capabilities  of  the  United  States. 

pasts  for  FY  1983  RDT&E  FE^^UEST;  SPADOC  IV,  Block  A  procurement  will  be  initiated.  This  procurement  will  include 
hot):  off-site  test  facility  (OSTF)  and  operational  hardware,  and  a  select  subset  of  the  necescary  software.  Tne  evolu¬ 
tionary  concept  used  in  the  fPArxX!  procurement  allows  tailoring  of  the  software  cortractCs)  to  meet  the  most  critical 
needs  in  a  time-phased  manner. 


(U)  rOMPAHTSION  WITH  FY  1Pfi2  DESCRIPTIVE  SUMMARY: 


FY  1982 

FY  19R1  Estimate 

KDYRE  1h,200  23,493 


Total 

FY  1983 

KV  1984 

Additional 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

27,616 

Continuing 

Not  Applicable 

(tl)  O'rHF.R  APPROPRIATION  FUNDS; 

Procurement  (Other) 

4,000 

17,300 

22,100 

tit  ions  and  Maiiu  enance 

1,400 

2,500 

2,800 

Continuing 

Not  Applicable 
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Program  Element:  #1231  iF 


DoD  Mission  Area:  Strategic  Information  Systems,  #334 

DETAILED  BACKGROUND  AND  UFSCRIPTION: 


Titl^:*:  NORAD  Combat  Operations  Center/  Space 
Defense  operations  Center 
Budget  Activity:  Strategic  Programfi,  #3 


To  remedy  this  shortfall,  the  Air  Force  is  aggressively  improving  and  developing  space  defense  capabilities.,  including; 
Space  Surveillance  Systems,  Satellite  Survivability  Systems,  and  arci-satell ite  systems.  For  thesu  elements  to  be  ooer- 
ationally  employed  in  an  integrated  and  coordinate  -.1  manner,  an  effective  command  and  control  system  is  essential.  ^ 

During  both  peace  and 

conflict,  Jlnited  Star,v:;s  military  operations  will  require  asser^sment  of  the  situation  in  space,  its  impact  on  terrestrial 
forces  and  the  ability  of  the  National  Command  Authorities  to  respond  rapidly  to  changes  in  that  situation.  Responses  to 
a  changing  situation  might  include :| 

^  The  selection 

of  which  of  there  responses  is  appropriate  is  dependent  on  a  fully  integrated  command  and  control  system,  usable  in 
botli  peacetime  and  under  stressed  conditions.  Effective  command  and  control  is  the  key  to  meeting  any  potential  threat 
in  space. 

A  program  was  initiated  in  Fiscal  Year  19V8  for  the  phased  development  of  the  Space  Defense  Operations  Center. 
Pliase  I  was  initiated  1  Oct  1979  using  existing  North  American  Air  Defense  Command  Combat  Operations  Center  resources. 
In  tne  future,  a  number  of  incremental  imprevements 

J  will  be  incorporated  into  ongoing  space  defense  operations  as  they  become  available.  A 
Prototy[)e  Mission  Operations  Center  is  being  developed  to  support  the  development  and  operational  testing  o*  the  Mi.nia- 
ture  Air-Launched  Antisatellite  system.  This  mission  operations  center  will  'tlso  provide  the  command  and  control  for 
the  antisatel lite  system  operations  during  the  period  of  limited  operatioijal  capability.  At  the  time  of  initial  oper¬ 
ational  capability  of  the  antisacelLite  system,  the  i'pace  Defense  Operations  Centar  (Phase  IV)  will  perform  all  anti¬ 
satellite  eomnvind  and  control  and  also  all  force  management.  When  the  Space  Defense  Center  is  fully  operatiorial  (cur¬ 
rently  [jlanned  for  Fiscal  Vorti  1988),  it  will  plan,  coordinate,  and  advise  the  National  Command  Authority  on  all  Space 
Defense  Operations.  In  ttun,  vt  will  disseminate  decisions/directives  of  the  National  Command  Authority  to  the  con¬ 
cerned  agencies.  Some  typical  responsibilities  of  the  Space  Defense  Center  include;  continuously  monitoring  United 
States  satellite  and  ground  system  status,  providing  satellite  attack  warning  and  verification;  reporting  hostilities 
in  space  as  tliey  occur;  monitoring  satellite  interference,  verification  of  data  outputs;  maintaining  status  of  tr:endly 
surveil ’ante  assets  and  their  availability  tor  tasking;  notifying  users  of  potential  critical  satellite  supporl  loss; 
providing  notification  to  satellite  comnvtnd  and  control  ground  stations  during  hostilities/disaster;  recommending 
eyecucioii  of  replacement  launch;  maintaining  status  of  Sovie^  satellites;  planning,  ^ 


(b)  REl.A'rKD  ACTIVITIES;  This  program  is  part  of  tha  Space  Defense  Systems  Program  involving  four  functional  areas: 
space  survivability,  space  surveillance,  antisatel Lite,  and  command  and  control.  Those  program  elements  that  arc 
<lirectly  related  are  the  fol?:>wing;  Program  Element  63428F,  Space  Surveillance  Technology;  12424r,  SPACETRACK;  f)3438F, 
Sarellitv*  S/siterc  Survivability;  and  6<4406F,  Spnee  Defense  System.  Also,  the  Coi.solidated  Space  Operations  Center,  Pro¬ 
gram  Element  35110,  will  interface  with  the  Space  Defense  Operations  Center  to  provide  the  link  between  Sp&ce  Defense 
Operations  and  the  satellite  operators  for  surviva.^ility  and  warring  information. 
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Program  Element:  12311F 

PoD  Mission  Area:  Strategic  Information  Systems^  #334 


Title;  NO  RAD  Combat.  Operations  Center/Space 
Defense  Operations  Center 
Budgcn  Activity;  Strategic  Programs,  43 


(U)  WORK  PERFORMr:P  BY;  Air  Force  System  Command's  Space  Division  in  Los  Angeles,  CA,  is  responsible  for  overall  manage¬ 
ment  of  the  Space  Defense  Command  and  Control  System  development.  The  Prototype  Mission  Operations  Center  is  being  devel¬ 
oped  by  Boeii''g,  Seattle,  WA.  The  concept  definition  contracts  for  the  Space  Defense  Operations  Center  were  awarded  to 
Martin  Marietta  Corporation,  Denver,  CO  and  Ford  Aerospace  Communications  Corporation,  Colorado  Springs,  CO.  Follow-on 
development  contract  award  is  expected  in  January  1983.  The  primary  support  contractors  are  Science  Applications  Incor¬ 
porated,  La  Jolla,  CA;  Aerospace  Corporation,  Los  Angeles,  CA,  and  MITRE  Corporation,  Boston,  MA. 

PROGRAM  ACOMFLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments :  Improvements  to  the  North  American  Air  Defense  Command’s  Cheyenne  Moun¬ 
tain  Complex  have  beeti  accomplished  during  the  last  several  years.  In  1979,  an  initial  Space  Defense  Operations  Center 
rdpability  was  established  at  the  direction  of  the  Assistant  Secretary  of  Defense  (Communications  Command  Control  and 
Intelligence),  using  existing  resources.  Detailed  system  architecture  and  conceptual  design  studies  were  initiated  in 
Fiscal  Year  1978  for  the  Space  Defense  Command  and  Control  System  addressing  the  following  areas*  (1)  status  data  re<^uire- 
mentn  and  interfaces  for  United  States  satellite  elements;  (2)  information  requirements,  flows,  and  interfaces;  (3) 
decision  logic  sequences  and  development  of  option  planning;  (4)  system  implementation  options/trade-offs  and  recommouded 
conf igurational  capabilities;  (5)  survivability  and  life  cycle  cost;  (6)  evolution  of  the  system  coupled  with  a  roadmap 
of  increasing  capabilities  and  functions  to  support  improved  surveillance  systems,  satellite  attack  warning,  |” 

and  warning  of  Soviet  satellite  reconnaissance;  and  (7)  a  program  implernencation  plan  and  sfiecif icatious . 
These  efforts  were  continued  in  1979  and  1980.  During  Fiscal  Year  1980,  the  Space  Defense  Operations  Center  Phase  IV 
architecture  was  refined  and  system  si>eci f ications  developed  to  begin  procurement  of  the  system.  Also,  support  to  near- 
term  Space  r.efense  Operations  Center  inprovements  i  S  FACET  RACK  and  Satellite  Attack  Warninq/Verlf  ication  upgrades)  was 
provided.  During  FY  1981,  the  Space  Defense  Oj-verations  Center  Phase  IV  procurement  effort  began. 

The  system  design  requirements  of  tlie  Prototype  Mission  Operations  Center  for  the  Anti-satellite  system  were  estab- 
lish.f<l  during  Fiscal  Year  1979.  This  effort  included  both  the  miniature  anti-satellite  vehicle  Development  Test  and  Eval- 
uation/Operutional  Test  and  Evaluation,  and  Limited  Operational  Capability  support  requirements.  During  Fiscal  Year 
1980,  the  Mission  O{>eration  Center  design  was  finalized  and  construction  of  the  deliverable  hardware  and  software  was 
begun.  Thii.  effort  is  essential  for  ^he  Prototype  Mission  Operations  Center  to  be  available  to  support  Anti-satellite 
testing^ 

-•  FY  1982  Program*  Dui  i vjq  Fiscal  Year  1982,  the  Spice  Defense  Operations  Center  Phase  IV  procurement  will  con- 

Source  »e\ectio*t  will  be  completed  and  the  design  concept  contract  awarded  in  December  1981.  Detailed  design 
efforts  will  u<ldross  software  mtxU f icat ion  refiuirements ,  displays,  irterfaces  with  existing  systems,  e/r.ernal/internal 
(  Dtnmur.  ic.tt  ions  and  long-lead  hanSware  items.  Hie  foreign  launch  assessment  satellite  attack  warning  upgrade  will  also 
f  e  inteijiiittcl  into  the  Space  Defense  Center  operations.  Add:  tional  W  in  1982  the  Prototype  Mission  Operations  Center 
hardware  will  he  installed  in  Cheyenne  Mountain  and  software  development  and  test  will  continue. 
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Program  Element::  #  123 1 1F 

DOD  Mi>>sion  \red:  S!:rateqic  Information  Systems,  334 


Title:  HCRAD  Combat  Operations  Center/Space 
Defense  Operations  Center 
budget  Activity:  Strategic  Programs,  #3 


3.  FY  1983  Planned  Program:  Prototype  Mission  Operations  Center  development  vMl  be  completed  with|^_ 

J  The  Space  Pefense  Operations  Center  Phase  IV  develop¬ 
ment  will  be  fully  underway..  The  detailed  design  will  be  firmed  and  early  subsystem  and  component  building  and  test  will 
be  {performed.  The  command  and  control  support  for  the  defensive  countermeasurec  demonstration  will  be  integrated  into  the 
Space  Defer se  operations. 

4.  FV  1984  Planned  Program;  The  completed  Prototype  Mission  Operations  Center  will  support  Q 

The  Space  Defense  Operations  Center  development  and  deployment 

will  continue. 

r 

5 .  Program  to  Completion:  ^  The  Prototype 

Mission  Operations  Center  will  be  used  to  provide  command  and  control  during  this  period.  The  Space  Defense  Operations 
renter  development  5nd  ‘deployment  eTforta  will  continue.  The  initial  operational  ■:apability  of  Phase  IV  Space  Defense 
Center  is  planned  to  be  achieved  by  Fiscal  Year  1985.  The  Space  Defenss  Operations  Center  is  a  continuing  program. 

6.  (U)  Mil«*stones :  Not  applicable. 


7.  (U)  Resources ;  Not  applicable. 


FY  1983  RDT&E  DESCFIPTIVE  CUMMARY 


Piogram  Element:  # 123 13F  Title:  Ballistic  Missile  Tactical  Warning/Assessment 

DOD  Mission  Area:  Strategic  Surveillance  and  Warning/  #332  Budget  Activity:  Strategic  Programs,  #3 

(I?)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Tc  li 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Tide 

Actual 

Estimate 

Estimate 

Estimat-* 

To  Completion 

Cofits 

TOTAL  FOR  PROGRAM  ELEMENT 

1283 

1658 

Continuing 

Not  Applicable 

(U)  BRIEF  nESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Ballistic  Kisslla  Tactical  Warninq/Attack  Assessment  (TIV/.A) 
System  consists  of  three  major  segments:  (1)  Sensors  to  detect  missile  launch;  (2)  Computer  centers  and  commuivi  cat  ions 
links  to  analyze  and  distribute  the  data  from  the  warning  sensors;  and  (3)  Command  posts  where  the  implications  of  the 
the  warning  information  are  assessed  and  appropriate  actions  directed.  The  Air  Force  in  the  past  has  not  recognized 
nor  managed  its  TW/AA  elements  as  a  complete  system.  Management  of  the  TW/AA  assists  as  an  integrated  system  is 
necessary  to  provide  accurate,  timely,  and  unambiguous  warning  and  assessment  information  to  support  force  survivability 
actions  and  naticinal  decision  making. 

(U)  BASIS  FOR  FY  19fl3  RDT&E  REQUEST:  Provides  funds  for  TW/AA  system  -engineering  analysis.  Integration  of  the 
TW/AA  systems  will  be  ensured  by  development  of  standards/techniquee  for  sensor,  communication  and  ccwnpu-.er  hard¬ 
ware  and  software  design.  Ad.Utionally ,  a  directorate  level  organization  to  manage  TW/AA  acquisitions  will  Le 
established  at  Air  Force  Systems  Command's  Electronic  System  Division  ( ESD • 

COhPARISON  WITH  FY  19R2  DESCRIPTIVE  SUMMARY:  Not  applicable;  this  is  an  FY  fl3  new  start. 

(U)  frrUER  APPROPRIATION  FUNDS: 


FY  19B2 

FY  1991  Estimate 

l‘i ocvi:  ement  (Other) 

and  M.-i  intenance 

ManjKJwer 


FY  19B3 

FY  1984 

Additional 

Tot.il 

Estimated 

Estimate 

Eotimate 

to  Completion 

Costs 

1100 

1  100 

Continuing 

N/A 

44C0 

4700 

Continuing 

N/A 

1400 

1400 

Continuing 

N/A 
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Program  Element:  »12313F 

DOD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 


ggj^istic  Missile  Tactical  Warning/As3essp»nr 
B-idget  Activity:  Strategic  Programs.  ^3_ 


(U)  DETAILED  BACKGROUND  ANn  nPSrnTw  TON-  Thr  miinr  f  i  n  t  .  r  r 

Warni-nVana  y  !  ZITZTZ:'::  °a 

ments  were  non  recognized  nor  managed  as  a  comnlete  reanam  -ember  1980)  was  that  the  Air  Force’s  TW/AA  ele- 

finding  and  related  ohservations/conclusions ,  Ind  an  8  0ct;ber™Utterdir:cL'"he1r!^^  '"'p 

rd:r:L°"i“r 

Product  Division  to  manage  TW/^A  acguisiti^relforts  -^“"-«ion  within  an  Air  Force  Systems  Command 


(U)  RELATED  ACTIVITIES ; 
direct  involvement  by  a  s 
With  tactica''  warning  and 


The  direction  provided  hy  the 
ngle  Air  Force  System  ConuT.and 
attack  assessment. 


Chief  of  Staff  of  the  Air  Force 
Product  Division  Directorate  in 


specifically  called  for 
all  program  elements  dealing 


^  PERFORMED  BY- 

port.  MTinE  Corporation 


all  ysE  funds  against  this  program  element  are  specifically  programmed  to  pay  fo- 
a  Federal  Contract  Research  Center  (FCRC)  headquartered  in  Bedford,  MA. 


MITRE 


sup- 


^  )  PROtaRAM  ACCOMPLISHMENTS  AND  FUTURF  PROGRAMS* 


and  Prior  A-i-compiiahments ;  Not  applicable. 
FY  19fl2  Program.^  Not  applicable. 


Planned  Picxjram;  Initiate 
TW/AA  system  based  on  currently  programmed  sensor 
display  specif ications. 


design  and  development  of  an  improved  Continental  United  States 
improvements.  Develop  a.nd  deliver  improved  hardw.^re,  roftware 


( CONUS ) 
and 


4.  (U)  Placed  Programj^  Continue  CONUS  TW/AA 

and  more  enduring  TW/AA  information.  Evaluate  contributions 
cation  sub-ayatems.  Initiate  extension  of  CONUS  efforts  to 
management . 


evaluation,  design 
and  integration  of 
support  a  worldwide 


and  development  for  improved,  integrated 
new  or  improved  sensors  and/or  comrauni- 
TW/AA  mission  for  crisis  and  force 


s. 

lU) 

Pr<^gt  am  to 

Corai)letion:  This 

IS  u  continuing  program.  Thu  TW/AA  .Uructor.to  will  continuu  Acting  a. 
for  All  future  Air  Force  TW/AA  ActjuieitJona. 

ent  ra 1 

nanaguraent  and  coordination  agency 

G . 

(U) 

Mi 1 estones ; 

^  Not  applicable. 

7. 

(U) 

Resource a ; 

Not  applicable. 

t 
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F\  1983  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element;  ¥  12325F 

Title: 

Joint  Surveillance  System 

(JSS) 

DOD  Mission  Area:  Strategic  Air  Defense,  #122 

Budget  Activity: 

Strategic  Programs,  #3. 

(U)  RESCXIRC^rS  (PROJECT  LISTING)  {$  in  thousands); 

Project 

Number  Title  FY  1981 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT  9,661 

FY  1982 

Estimate 

1,295 

FY  1983 

Estimate 

1,187 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 
Coses  ** 
45,541* 

(U)  RRir:P  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Joint  Surveillance  Systein  (JSS)  is  to  replace  the  existing  Semi- 
Automatic  Ground  Environment  (SAGE),  Back-up  intercept  Control  (BUIC'  and  manual  air  defense  syscems  and  to  provide 
air  surveillance  and  airspace  sovereignty.  The  objective  of  this  program  is  large  cost  avoidance  in  radar  operation  and 
operation  center  support  through  the  elimination  of  redundancy  in  the  civilian  and  military  radar  nets,  ^nd  replacement 
of  hhe  SAGE/RUIC  systems  v>hich  are  expensive  to  maintain  and  operate.  The  system  will  use  radar  data  from  a  single  net 
of  '’ederii  Aviation  Administration  (FAA)  and  military  radars  in  the  Continental  United  States,  Alaska  and  Hawaii  to 
input  to  FAA  Air  Route  Traffic  Control  Centers  and  Air  Force  Region  Operations  Control  Centers  (ROCCs).  Two  ROCCs  will 
V)ti  provided  to  Canada  Foreign  Military  Sales. 


(U)  RASTS  FOR  FY  1983  ROTSE  REQUEST;  Emphasis  will  be  placed  on  integration  and  testing  leading  to  Initial  Opert tional 
Capability  (lltC)  of  the  first  Region  Operations  Control  Center  (ROCC)  in  early  1983.  Program  Office  engineering  support 
will  continue.  The  cost  estimate  provided  by  the  System  Program  Office  is  based  on  historicai  experience. 


((0  COMPARISON  WITH  FY 

1982  DESCRIPTIVE 

SUMMARY: 

Tota  i 

FY  1981 

FY  1982 

FY  1983 

I'Y  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs  ** 

KiTTfrE 

9,700 

1,357 

942 

45,387 

Other  Procurement 

1,940 

3,235 

2,844 

2,760 

123,011 

n)  OTHER  APPROPRIATION 

FUNDS: 

Other  Pro'uremetjt 
(Quantity  HOCC) 
Militar/  Construction 


13,893****  3,143  2,580 


1 ,982 


2,150 


135,980*** **** 

(5) 

37.800 


*  Addirionel  to  be  programjiied  in  FY  1984  President's  Budget  due  to  add  of  ROCC  in  Hawaii 

•*  Totals  include  FY  1980  &  Prior  Funding 

***  Incinaes  spares 

****  pY  l9Hi  Pro^.'ui ement  increased  due  to  add  of  $12. OM  in  FY  1981  Supplemental  Approriations  Act  to  upgrade  Hawaiian 
air  defense 


i 

I 
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Program  El<?ment;  #  12325F  Title:  Joint  Surveillance  Svstem  (JSS) 

DoD  Mission  Area:  Strategic  Air  Defense,  #122  Budget  Activity:  Strategic  Programs,  #3 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Joint  Surveillance  Systv?m  (JSS)  is  to  replace  the  Semi"Automatic  Ground 
Environment/Back-ap  Intercept  Control  (SAGE/BUIC)  a.id  manual  air  defense  system  and  to  provide  air  surveillance  and 
airspace  sovereignty.  The  objective  of  this  program  is  cost  avoidance  of  over  $100  million/year  in  radar  operation 
and  operation  center  support  as  well  as  manpower  reductions  through  the  elimination  of  redundancy  in  the  civilian  and 
military  radar  nets,  and  replacement  of  SAGE/  3UIC  operations  centers  which  are  expensive  to  operate  and  maintain.  The 
program  will  implement  e  system  which  uses  radar  data  from  a  single  radar  net  of  Federr,!  Aviation  Administration  (FAA) 
and  military  radars  in  the  Coj  tir.ental  United  States  (CONUS)  and  Llaska  us  input  to  the  FAA  Air  Route  Traffic  Control 
Centers  and  Air  Force  Region  Operations  Control  Centers  (KOCCs).  JSS  will  provids  four  ROCCs  in  the  CONUS  and  one  each 
in  Alaska  and  Hawaii  which  will  be  equipped  with  modern  off-the  shelf  computers,  displays,  and  peripheral  equipment  to 
perform  surveillance  and  air  sovereignty  operations.  Canada  will  install  a  similar  system  with  two  RuCCs  acquired 
through  Foreign  Military  Sales.  Altnough  JSS  is  a  low  risk  program  utilizing  mainly  off-the-shelf  components,  a  large 
amount  of  unique  computer  software  development  was  undertaken.  For  this  reason  JSS  production  was  preceded  by  a  seven¬ 
teen  month  Design  Verification  Period  (DVP)  to  minimize  any  remaining  risk.  During  DVP,  the  contractor  performed  the 

initial  design  and  integration  in  critical  software  areas.  After  verification  to  insure  the  technical  adequacy  of  the 

design,  a  contract  was  awarded  in  June  1979  for  acquisition  of  the  ROCC  hardware/software  during  the  Implementation 

Period.  Thus,  DVP  allowed  the  Air  Force  to  develop  confidence  that  the  critical  areas  had  been  examined  prior  to  com¬ 

mitting  procure -ont  funding. 

(U)  RKI ATED  ACTIVITIES ;  JSS  is  related  to  the  SAGE/BUIC  systems  which  ic  will  replace.  JFS  is  also  related  to  the 
C0WU£  Over-the-Horizon  (OTH-B)  Radar  (PE  12417F),  Alaskan  Radar  Stations  (SEEK  IGLOO  PE  1241  IF),  Dow  Radar  Stations 
'PE  12412F),  and  the  E-3A  programs.  JSS  will  provide  command  and  control  of  air  defense  forces  as  the  tactical 
situation  dictates  for  as  long  as  it  survives.  The  E-3A,  as  the  more  survivable  eletrent.  of  air  defense,  will  provide 
command  and  control  during  crisis  and  wartime.  Coordination  on  all  major  activities  is  obtained  from  Tactical  Air  Com¬ 
mand  Air  Force  Logistics  Command,  A.tskan  Air  Command,  Pacific  Air  Forces,  Nortn  American  Aerospace  Defense  Command 
and  the  Air  Forc*5  Communications  Command,  Coordination  is  also  obtained  from  FAA  on  radar  sensor  portions  of  the 
program.  Close  coordination  is  maintained  with  Canada  by  having  Canadian  officers  assigned  to  the  Program  Office. 

(U)  WORK  PERFCRMSD  Program  management  is  provided  by  the  Electronics  System  Division  of  the  Air  Force  Systems 

Command.  The  prime  contractor  is  Hughes  Aircraft  Corporation,  Fullerton,  CA.  Engineering  support  is  provided  by 
Tnput/Ouepur.  Computer  Sciences.  Nalthan,  MA;  Logicor  Incorporated,  Lexington,  MA;  MITRE  Corporation,  Bedford,  MA;  and 
Support  Systems  Asrociaror;  Inc,  Burlington,  MA. 


Program  Elef.ient:  #  12325F 
DoD  Mission  Area:  Strategic  Air  Defence,  #122 


PROGRAM  ACCOMPLISHMENTS  AND  FUJURg  PROGRAMS : 

1.  (U)  FY  1981  and  Prior  Accomplishraents :  FY  1980  and  FY  1981  fiinds  were  a  llized  for  ■executing  the  Implementation 
Period  (IP)  contract  for  the  remaining  US  Region  Operations  Control  Centers  (ROCCs)  awarded  29  October  1979.  FY  1979 
funds  completed  the  seventeen  month  DVP  contractual  effort,  commenced  the  Implementation  Period  (IP)  contract  for  one 
ROCC  awarded  29  June  1979,  and  continued  Program  Office  contract  engineering  support. 

2.  (U)  FY  1982  Program:  Thu  IP  contractual  effort  will  continue.  Funding  will  be  applied  to  that  non-critical  software 
effort  remaining  after  DVP,  and  to  hardware/software  integration  and  testing.  Program  Office  engineering  support  will 
continue. 

3.  (U)  FY  1983  Planned  Program;  The  Implementation  Period  contract  effort  will  continue.  Software  efforts,  integration 
and  test  will  receive  priority  attention  leading  to  IOC  of  the  first  ROCC  in  early  1983.  Acquisition  of  Hawaiian  ROCC 
(HIROCC)  will  commence.  Progrr.m  office  engineering  support  will  continue.  FY  1983  RDTsE  increased  due  to  added  program 
office  support  fvr.nds  and  FY  1983  Procurement  decreased  due  to  the  net  effect  of  ur  OSD  reduction  of  funds  for  engineering 
changes  and  an  adjustment  to  initial  spares. 

4.  (U)  FY  1984  Planned  Program;  Test  and  integration  activities  for  the  remaining  US  ROCCs  will  continue  with  emphasis 
placed  on  system  testing.  System  deployment  is  scheduled  to  be  completed. 

5.  (d)  Program  to  Completion;  No  additional  RDTfiE  funds  are  planned  to  be  used  on  the  JSS  program. 


Title;  Joint  Surveillance  System  (TSS) 
Budget  Activity:  Strategic  Programs,  #3 


6.  (U)  Mi lestones ;  Not  Applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Prograui  Element:  #12411F 

non  Mi b si  on  Area:  Strategic  Air  Defense,  #122 


Title:  Surveillance  Radar  Stations/Sites 
Budget  Activity:  Strategic  Programs,  #3 


(il)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 
Project 

Number  Title 

TOTAL  FOR  PROGRAM  ELEMENT 


FY  1981  FY  1982 
Actual  Estimate 
■8,289 


FY  1983 
Estimate 
1,147 


FY  1984  Additional 
Estimate  to  Completion 
1,123  1,100 


Total 

Esciniated 

Costs 

38,043 


2433  SEEK  IGLOO 


8,289  4,284  1,147  1,123 


1,100 


38,043 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  supports  the  thirteen  Alaskan  Air  Cominard  air 
surveillance  radar  sites.  The  RDT&E  project,  SEEK  IGLOO,  will  enhance  the  surveillance  and  air  space  control  capability 
of  Alaskan  Air  Command  and  reduce  support  costs.  SEEK  IGLOO  will  develop  a  minimally  attended  radar,  using  current 
technology  to  replace  the  existing  separate  surveillance  and  height  finder  radars.  The  nev^  radar  will  have  integral 
height  finding  capability  and  improved  performance  ir  the  presence  of  clutter,  and  will  be  maintained  by  significantly 
fewer  personnel  than  are  required  today. 


(U)  i.aSIS  FOR  FY  1983  RDT&E  REQUEST:  The  request  includes  funds  to  implement  production  and  continue  program  office  sup 
port.  Program  cost  estimates  are  ba.  }d  on  negotiated  contract  prices  and  contractor  performance  data. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 


RDTXE  8,600 

Procurement  (Other) 

^Includes  initial  spares 

(D)  OTHER  APPROPRIATION  FUNDS: 

Procurement  (Other) 

(Quantity,  including 
prototype  retrofit) 

Mi  I itary  Construction 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Tocal 

Estimated 

Costs 

4,400 

A6,777 

1,200 

47,294 

2,400 

4,371 

38,490 

98,442* 

67,854 

37,264 

8,592 

103,710 

(9) 

40,260 

(4) 

43,600 

83,860 
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Project:  #2433  Title:  SEEK  IGLOO 

Program  Element:  #12411F  Title:  Surveillance  Radar  Stations/Sites 

DOD  Mission  Area:  Strategic  Air  Defense,  #122  Budget  Activity:  Strategic  Programs,  #3 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Automation  of  the  Alaskan  Air  Command  and  Control  Svstem  is  planned  under  the 
Joint  Surveillance  System  program.  In  addition,  the  Air  Force  had  previously  planned  a  program  to  improve  surveillance 
radar  clutter  rejection  performance  with  a  minor  modification  and  an  extensive  military  construction  program  to  replace 
deficient  support  buildings  at  the  radar  sites.  A  study  of  alternative  methods  of  radar  improvement  has  shown  that  radar 
replacement  with  a  new,  minimally  attended  (no  more  than  three  radar  technicians)  radar  and  site  'equipment,  using  current 
technology,  is  the  most  cost  effective  meL^ns  of  providing  the  required  capability.  The  new  equipment  will  provide  the 
required  performance  and  significantly  reduce  maintenance  costs.  It  will  also  greatly  reduce  the  number  of  site  personnel 
required  thereby  reducing  the  military  construction  program.  The  reduced  military  construction  program  and  maintenance 
costs  are  expected  to  rapidly  compensate  for  the  investment  in  new  equipment. 

(IJ)  RELATED  ACTIVITIES:  The  study  of  alternatives  and  definition  of  technical  requirements  were  performed  under  Program 
Element  12325F,  Joint;  Surveillance  System.  The  new  radars  are  being  designed  to  interface  with  the  Joivit  Surveillance 
System  equipment.  The  SEEK  IGLOO  minimally  attended  radars  could  also  be  used  to  enhance  performance  and  logistics 
supportability  of  the  Distant  Early  Warning  Line,  to  replace  Joint  Surveillance  System  military  radars  to  improve  logistic 
supportability  and  to  imprv>ve  the  current  North  American  tactical  warning  and  air  defense  system.  One  SEEK  IGLOO  radar 
will  be  diverted  to  satisfy  an  urgent  requirement  to  replace  an  aged  radar  in  Berlin,  Germany.  Reimbursement  to  replace 
the  Alaskan  asset  will  be  provided  by  the  Federal  Republic  of  Germany. 

(U)  WORK  PFRFURHED  BY ;  This  effort  is  managed  by  the  Electronics  Systems  Division,  Hanscom  AFB,  MA.  MITRE  Corporation, 
Burlington,  MA;  Rome  Air  Development  Center,  Griffiss  AFB,  NY;  and  the  Electromagnetic  Compatibility  Analysis  Center, 
Annap<jlis,  MD,  are  supporting  the  effort.  Design  competition  contracts  ware  avrarded  to:  General  Electric  Company, 
Syracuse,  NY;  ITT  Gilfillan,  Inc.,  Van  Nuys,  CA;  and  Westinghouse  Electric  Corp.  ,  Baltimore,  MD.  After  evaluation  of 
design  proposals,  a  contract  option  to  fabricate  and  test  two  preproduction  prototypes  was  exercised  in  July  1979  with 
General  Electric  Co. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Program  alternat-lves  were  studied  and  the  minimally  attended  radar  was 

selected  for  acquisition.  A  request  for  proposal  for  desigr^,  development  and  test  was  released  and  three  six-month 
design  competition  contracts  were  awarded  on  1  August  1978.  The  design  competition  was  completed  and  General  Electric 
Co.  was  selected  in  July  1979  to  fabricate  and  uest  preproduction  prototype  radar  equipment.  Fabrication  of  subassemblies 
and  radar  groups  began  in  early  FY  1980.  Development  test  and  evaluation  at  the  subassembly  level  began  in  September 
198C.  System  Development  Test  and  Evaluation  was  conducted  at  the  contractor's  plant.  Planning  for  Development  Test  and 
Evaluation  at  a  government  test  range  in  Verona,  NY  and  Development  Test,  and  Evaluation  and  Initial  Operational  Test  and 
Evaluation  in  Alaska  was  completed. 
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Project:  #2433  Title:  SEEK  IGU^ 

Program  Element ;  #1241lF  Title:  Surveillance  Radar  Stations/Sites 

DOD  Mission  Area:  Strategic  Air  Defense,  #122  budget  Activity:  Strategic  Programs,  #3 

2.  (U)  FY  1982  Planned  Program:  After  completion  of  Development  Test  and  Evaluation  in  Verona,  tlY,  Alaskan  Development 
Test  and  Evaluation  and  Initial  Operational  Tfist  and  Evaluation  will  be  conducted  at  King  Salmon  Air  Force  Station,  AK. 
Results  will  be  evaluated  prior  to  ^jroduction  of  eight  radars  planned  to  begin  in  May  1982.  The  preproduction  equipment 
will  be  refurbished  to  the  production  configuration  and  remain  onsite  as  the  first  operational  radar.  The  military 
construction  program  to  consolidate,  replace,  and  upgrade  essential  site  support  facilities  such  as  composite  buildings 
and  prime  power  generators  will  begin. 

3.  (U)  FY  1983  Planned  Program?  The  first  radar  is  planned  to  be  operational  in  November  1982.  Production  of  four 
minimally  attended  radars  will  be  initiated.  A  decrease  in  FY  1983  procurement  funds  offsets  a  corresponding  increase  in 
FY  1982.  A  FY  1982  Amended  Budget  returned  the  program  to  original  production  quantities  and  prices  negotiated  in  1979 
with  net  cost  avoidance. 

4.  (UJ  FY  1984  Planned  Program.  Radar  production  and  installation  is  planned  for  completion  by  September  1984. 

5.  (U)  Program  to  Completion;  Not  Applicable.  Completed  in  FY  1984. 

6.  (y)  f'lilestones:  Not  Applicable 

7.  (U)  Pesources :  Not  Applicable 
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FY  1983  RDTSE  DESCRIPTIVE  SUftMARY 


Program  Element:  #1?412F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #332 


Title:  DEW  Radar  Stations 

Budget  Activity:  S*‘rategic  Programs ^  if3 


( U )  RESOURCES  (PROJECT  LI STING):  ($  in  thousands) 


Total 

Estimated 

Costs 

90,263 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

to 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

Completion 

TOTAL  FOR  PROGRAM  ELEMENT 

7,995 

38,468 

44,800 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  element  supports  the  31  Distant  Early  Warning  \DEW) 
Line  radar  stations.  The  DEW  Line  provides  tactical  warning  of  a  bomlaer  or  cruise  mlssixe  carrier  penetrating  the  air¬ 
space  of  the  North  American  Continent  through  a  line  from  the  northern  Alaslcan  Coast  to  the  east  coatt  of  Greenland. 
The  warning  provides  the  National  Command  Authorities  with  time  for  decision  ma)cing  and  survival  actions,  permits  the 
launch  of^ offensive  and  command  and  control  aircraft  for  survival  and  alerts  the  air  defense  networlc.  The  present 
DEW  line  ""  ^ 

Because  of  its  age,  the  existing  system  is  increasingly  difficult  and  costly  to  operate  an.i  maintain.  The  progiam 
objective  is  to  Q  J  reducing  operations 

and  maintenance  costs. 


(U)  BASIS  FOR  FY  1983  RDTSE  REQUEST:  Include^  funds  to  complete  an  overall  system  engineering  design  that  Integr^.tes 
l(mg  range  radars,  short  range  radars,  communications  equipment  and  control  centers.  The  request  also  includes  funds  to 
begin  engineering  design  and  development  of  a  short  range  gap-filler  radar.  A  planning  estimate  for  &  northern  surveil¬ 
lance  solution  was  compiled  in  December  1980.  Program  cost  was  estimated  in  September  198*'. 

fu)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Net  Applicable.  This  is  an  FY  1983  new  start. 
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Program  Slement:  # 124t2F 

DoD  Mission  Area:  Strategic  Furv.r*il lance  and  Warning;,  #332 


Title:  DEW  Radar  Station  s 

Budget  Activity:  Strategic  Programs/ 


(U)  OTHER  APPROPRIATION  FUNDS: 


^includes  initial  aparos 


FY  1982 
Estimate 


FY  t9u3 
Es'tisate 


FY  1934 
Estimate 


id<?itional 


Completion 


Total 

Estimated 

Cost 


Procurement  (Other) 
(Quantity) 


11,244 

(4) 


51,865 

(7) 


344,700  427, UOO* 


Military  Construction 


107,700  116,000 
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Program  Element:  #12412F  Title:  DEW  Radar  Stations 

r^oD  Mission  Area:  Strategic  Surveillai;ce  and  Warning^  #332  Budget  Activity:  Strategic  Programs ^  #3 

DETAILED  BACKGROUND  AND  DESCRIPTION:  Th^  present  Distant  Early  Warning  (DEW)  Mne  has(7_ 

the  twenty-five  year  old  equipment  is  increasingly  more  costly  to  operate 
and  maintain.  When  tests  showed  that  an  ovef-the-horizon  radar  would  not.  provide  reliable  northern  radar  coverage, 
alternatives  were  examined  and  a  ground  based  jador  replacement  for  the  DEW  Line  was  selected  as  the  most  cost  effective 
approach  to  provide  tactical  warning  of  an  atmospheric  attack  from  the  north.  Detailed  design  studies  of  unattended/ 
minimally  attended  radars  and  unattended  radar  sites  led  to  a  selection  of  a  mix  of  minimally  attended  radars  (developed 
in  PI  1241  IF,  Surveillance  Radar  Stations/Sites)  and  unattended  gap  filler  radars  to  provide  the  most  cost  effective 
solution  CO  DEW  Line  improvement.  The  selection  of  a  mix  of  radars  greatly  simplified  the  design,  and  thus  lowered  the 
cost  and  risk,  of  unattended  radar  developme..t. 

(ll)  ’.ELATED  ACTIVITIES;  Design  study  contracts  for  the  unattended  radar  (part  of  the  Unattended/Minimally  Attended 
Radar  Study)  and  total  unattended  site  wt<re  funded  in  PE  63101F  (Preliminary  Design  and  Development).  The  minimally 
attended  radar  developed  under  PE  1241  IF  (Surveillance  Radar  Stations/Sites,  Project  SEEK  IGLOO)  is  planned  for  use  in 
the  DEW  Line  improvement  program  via  an  increase  in  production  quantity.  Radar  coverage  will  be  contiguous  with  the  radar 
coverage  provided  by  CONUS  Over-the-Horizon  Backscatter  (OTH-B;  radars  in  PE  124 17f.  The  DEW  Line  is  an  integral  part 
of  North  American  Air  Defense  tactical  warning  systems  and  a  US-Canadian  Government-to-Government  Agreement  precludes 
u^iilateral  phaseout  of  the  system.  The  Air  Force  Air  Defense  Master  Plan  completed  in  Jan  1981,  stated  air  defense  and 
taccical  warning  requirements  and  identified  alternative  programs  to  satisfy  those  needs.  A  DEW  Line  improvement  prograni 
has  been  selected  by  the  Air  Force  as  the  preferred  acquisition  approach.  FY  1980  funds  to  improve  the  DEW  Line  were 
deferred  pending  Congrt ssional  receipt  of  an  air  defense/warning  plan. 

WOF^K  PERFORMED  P.Y ;  This  effort  is  managed  by  the  Electronic  Gystems  Division,  Hanscom  AFB,  MA.  MITRE  Corporation, 
Burlington,  KA;  Romi  Air  Development  Center,  Grifflss  AFB,  NY;  ana  the  Electromagnetic  Compatibility  Analysis  Center, 
Annapolis,  fID  are  supporting  the  effort. 

< ^  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS ; 

1.  (U)  FY  1981  and  Prior  Accomplishments ;  Not  Applicable 

2.  (D)  FY  1982  Program;  Not  Applicable 

^=*Y  1983  Planned  Program:  After  evaluating  competitive  proposals,  award  a  contract  for  overall  DCW  Line 
sy.stenvs  d.jsigu  and  integration,  coramuticat ions  design  and  short  range  radir  station  design,  engineering,  fabrication 
am!  test.  In  addition,  four  long  range  radars  will  be  procured  by  continuing  AN/FPS-117  minimally  attended  radar  produ» — 
c  t  on. 
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Program  Element;  # 12412F 

DoD  Mission  Area;  Strategic  Surveillance  and  Warning^  #332 


Title;  DEW  Radar  Stations 

Budget  Activity.*  Strategic  Program  #3 


4.  (U)  FY  1984  Planned  Program;  Fabrication  of  four  short  range  prototype  radars  will  begin.  Communications 
equipment  and  seven  additional  long  range  AN/FPS-117  radars  will  be  procured.  Construction  ot  the  first  of  five  new 
AN/FPS-117  radar  sites  will  be  initiated, 

5.  Program  to  Completion;  Production  of  short  range  radars  is  planned  to  start  in  FY  1985. _  Installation  of 

radars  will  be  accomplished  in  two  phases  The  first  phase,  with  a  planned  completion  date  of-  will  improve  thj 

existing  capability  by  integrating  radar  surveillance  data  from  modern  AN/fPS~117  long  range  radars,  fv^ur  prototype 
short  range  radars  and  17  existing  AN/FPS-19  radars  and  communications  to  enable  processing  of  surveillance  data  within 
Region  Operations  Control  Centers.  The  second  phase,  to  be  complete  in*  would  complete  replacement  of  the  exist¬ 
ing  obsolete  A’J/FPS-19  rriars  andjT  ^ 


^*  Milestones ;  Not  Applicable, 

7.  (U)  Resources ;  Not  Applicable. 

8.  Comparison  with  FY  1982  Jesctiptive  Summary;  Not  Applicable.  This  is  an  FY  1983  new  start. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #  12417F  Title:  CONUS  Over-the-Horizon  Radar  System 

DoD  Misoion  Area:  StJ<rategic  f’^rvelllance  and  Warning,  #332  Budget  Activity:  Strategic  Programs,  #3 

(U)  RESOURCES  ( PROJECT  LISTING) ($  in  thousands); 


Project 

Total 

Number 

Title 

FY  198; 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

17,235 

79,175 

103,991 

66,800 

267,200 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  provides  for  the  development  of  an  Over-the-Horizon  Back- 
scatter  radar  to  improve  our  present  limited  capabilities  for  providing  tactical  early  warning  against  attack  on  North 
America  by  bombers  and  air-to-s-arf ace  missiles.  Development  of  an  Over-the-Horizon  Backscatter  radar  to  provide  long- 
range  surveillance  down  to  the  surface  would;  provide  coverage  of  the  coastal  approaches  from  .proximately  500  nautical 
miles  out  to  1800  nautical  miles;  increase  warning  time  for  survival  of  retaliatory  forces;  provide  decision  time  for 
National  Command  Authorities  consistent  with  missile  warning  requirements;  and  significantly  enhance  redeployment  options 
of  available  defense  forces.  Tn  prior  years,  OTH-B  research  and  development  was  accomplished  in  the  63703F  Program  Ele¬ 
ment.  The  planned  acquisition  is  for  two  180  degree  coverage  sites,  one  on  each  North  American  coast.  Extension  of 
coverage  to  the  south  is  a  future  option. 


(U)  BASIS  FOR  FY  1983  RDT&h  REQUEST;  FY  1983  funds  will  he  used  to  continue  final  development  of  the  60  degree  northeast 
operational  Over-The-Horizon  Backscatter  radar  site.  ""  e  existing  experimental  radar  system,  located  in  Maine,  will  be 
modified  and  ’uigniented  to  bring  it  to  operational  status.  Transmitter  and  receiver  hardware  wxll  be  modified  where  neces¬ 
sary,  equipment  for  additional  frequency  bands  will  be  developed  and  integrated  for  full  use  of  the  high  frequency  spec¬ 
trum,  operational  software  will  be  developed  and  tested  with  the  new  and  modified  hardware,  and  a  supportable  tactical 
op€?rations  center  will  he  developed  for  interface  with  the  Canadian  and  Northeast  Region  Operations  Control  Center. 
Preliminary  I'oalgn  Review  of  hardware  and  software  development  is  planned  f^i  lace  FY  83.  In  addition  to  providing  the 
required  enqineering  and  test  support,  this  program  also  continues  the  technical  level-of-ef fort  designed  to  maintain 
acceptable  program  risk  levels  and  supflements  the  radar  development  in  design  areas  promising  high  payoff  in  the  opera¬ 
tional  radar  system.  Cost  estimates  for  the  planned  east-west  coverage  system  arc  derived  from  an  Independent  Cost 
study  performed  in  Septeml^er  1961  to  supfxjrt  the  AFSARC  review. 


(U)  rmPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 

FY  1982 

Actua 1 

Estimate 

0 

21,700 

(U)  ftniKR  APPROPRIATION  FUNDS; 

Military  Construction 

0 

0 

Prt)curement  (Other) 

0 

0 

Fbf  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

15,200 

Continuing 

To  be  determined 

7,200 

21,057 

64,700 

93,000 

0 

192,105 

283,300 

475,400 
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program  Element;  #12417F  Title:  COHUS  Qver-the-Horlzon  Radar  System 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #332  Budget  Activity:  Strategic  Programs,  #3 

(U)  DETAILED  BACKCROUND  AND  DESCrRIPTION;  The  Continental  United  States  Over-the-Horizon  Backscatter  radar  system  will 
provide  long  range  surveillance  and  tactical  early  warning  to  alert  National  Cociireind  Authorities  of  potentially  hostile 
aircraft  in  the  coastal  approaches  to  *’orth  America.  Present  radars  are  line-of -  sight.  These  radars  have  a  useful  range 
of  only  200  nm  against  high  altitude  targets  and  are  limited  to  a  few  tens  of  miles  against  low  altitude  targets.  Their 
low  altitude  coverage  is  not  contiguous.  The  present  radar  system,  while  important  for  air  sovereignty,  does  not  provide 
tactical  warning  needed  for  survival  of  our  retaliatory  forces.  Deployment  of  ar.  all  altitude,  long  range  and  wide  area 
Over-Thvi-Horizon  Backscatter  radar,  in  association  with  improvements  to  the  Dew  Line  system,  will  provide  tactical  early 
warning  for  east,  west,  south  and  north  approaches  to  North  America;  will  incre>ase  warning  time  to  permit  survival  of 
our  retaliatory  forces;  will  provide  decision  time  for  the  National  Command  Authorities  consistent  with  missile  warning 
requirements;  and  will  significantly  enhance  redeployment  options  of  defense  forces.  The  initial  phase,  development  and 
feasibility  testing  of  an  experimental  Over-The-Horizon  radar,  was  approved  by  the  Defense  System  Acquisition  Review 
Council  and  concurred  with  by  the  Worldwide  Military  Command  and  Control  Syst-jm  Council  in  1974.  A  contract  for  a  pro 
totype  radir  system  was  awarded  in  March  of  1975.  Due  to  projected  cost  and  schedule  problems,  the  program  was  restruct¬ 
ured  in.  FY  1976.  The  restructured  program  reduceu  the  operational  capability  of  the  planned  prototype  and  the  test 
scope  to  an  experimental  radar  and  definitive  teat  program  necessary  to  demonstrate  technical  feasibility.  Operational 
configuration  and  "ilities'*  were  deferred  in  implementing  the  design  for  the  technical  feasibility  test. 

(U)  RELATED  ACTIVITIES;  The  CONdS  OTH-B  radar  system  is  oeing  developed  to  provide  all-altitude  tactical  early  warning 
in  support  of  our  strategic  air  defense  mission.  Compatibility  with  related  programs  such  as  the  Distant  Early  Warning 
Radirs,  the  Joint  Surveillance  System,  the  E-3A  Airborne  Warning  and  Control  System  and  air  defense  interceptors  is 
planned.  Related  OTH  system  developments  by  the  Office  of  Naval  Research  and  the  Naval  Research  Laboratory  in  the  areas 
of  ship  detection  and  weather/sea  state  determination  are  monitored  by  the  Air  Force.  Agreements  with  the  Federal  Avia¬ 
tion  Agency  and  the  Canadian  Departments  of  National  Defeiice  and  Transportation  exist  to  provide  North  American  air 
traffic  control  data.  Acquisition  of  the  operational  Ovei-The-Horiron  radars  is  accomplished  with  Program  Elements 
63703F  (FY  82  only)  and  12417F. 

WORK  PERFORMED  BY ;  The  development  of  the  CONUS  OTH-D  radar  system  and  supporting  OTri  technical  efforts  are  managed 
by  the  Air  Force  Electronics  System  Division,  Han<’cora  AFB,  MA.  The  radar  prime  contractor  is  the  General  Electric  Co., 
Syracuse,  NY.  Major  subcontractors  include  Continental  Electronics,  Dallas,  TX,  for  the  trans.*ai tter  subsystem  and 
TRW,  Redondo  Deac):,  CA ,  for  the  software  development.  Subcontractors  for  the  site  preparation  and  construction  efforts 
are  awarled  to  local  Maine  contractt'rs  in  the  Moscow/Cara tunk  area  (transmitter  site)  and  In  the  Wfishington  County 
area  (receiver  site).  Continuing  OTH  te.chnical  efforts,  analysis,  en^: rneering  studies  and  support  are  provided  by; 

Horae  Air  Development  Center,  Griffiss  Air  Force  Base,  NY;  SRI  Internaclonal ,  Remote  Measurements  'laboratory,  Kenlo  Park, 
CA;  Naval  Research  I,aboratory,  Washington,  D.C.;  MITRE  Corporation,  Burlington,  MA;  and  the  Air  /orce  Geophysics  Lab¬ 
oratory,  Hanscora  Air  Force  Base,  MA. 
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Program  Element:  #  12417F 


Title:  CONUS  Over-^  he-Horizon  Radar  S  ystem _ 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332  Budget  Activity:  Strategic  Programs,  03 _ 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  program  was  restructured  in  FY  1976  to  reduce  the  prototype  design 
implementation  and  test  scope  to  an  experimental  radar  required  to  demonstrate  technical  feasibility.  Site  preparation, 
erection  of  buildings  and  support  services,  and  partial  construction  of  the  antennas  were  completed  at  both  the  trans¬ 
mitter  and  receiver  sites  in  Maine.  Configuration  acceptance  tests  were  completed  on  major  hardware  items  and  software 
design  was  verified  and  coded.  technology  efforts  were  initiated  in  the  areas  of  low-sidelobe  antenna  development, 
ionospheric  modeling  and  prediction,  adaptive  beamforming,  and  radar  performance  acaessment/management  technologies. 
Development  of  the  experimental  radar  system  was  continued  in  FY  1979.  Site  construction  was  finished  and  on-site  system 
level  integration  and  testing  in  preparation  for  the  feasibility  demonstration  were  completed  in  1980.  Technology 
efforts  were  continued  to  evaluate  alternative  signal  processing/radar  control  algorithms.  System  level  acceptance 
tests  were  accomplished  during  the  second  quarter  of  fiscal  year  1980  and  the  Experimental  Rada?  System  was  delivered  to 
the  Air  Force  in  May  of  19ri0.  Tht  nine  month  system  performance  test  started  in  June  1980  and  was  completed  *n  February 
1981.  In  these  tests,  technical  feasibility  of  the  OTH-B  radar  system  was  demonstrated  and  addressed  the  frllowing: 
probability  of  detection,  relative  position  accuracy,  velocity  resolution,  track  maintenance,  radar  propagation  outages, 
radio  frequency  interference  susceptibility  and  compatibility,  and  real-time  identification  and  correlation  of  targets. 
Subsequent  to  the  nine  month  system  performance  tests,  a  limited  Initial  Operational  Test  and  Evaluation  on  the  i%xperi- 
mental  Radar  System  was  conducted  from  1  Marco  to  4  June  1981  by  the  Air  Force  Test  and  Evaluation  Center  (AFTEC). 
Independent  estimates  were  made  of  operational  effectiveness  and  suitability  and  deficiencies  identified  f^r  subsequent 
corrective  action  during  development  of  the  Initial  Operating  Sector.  Additional  experiments  ai.id  analyses  were  made 

to  tietermine  the  utility  of  northlooking  0T8-B.  Preparations  were  r^de  for  the  November  1981  Air  Force  Systems  Acquisi¬ 
tion  Review  Council  (AFSARC). 

2.  (II)  F'Y  1982  Program:  The  November  1981  AFSARC  provided  a  development  and  deployment  decision  or.  east  and  west 
coast  operational  radar  systems.  Pre|>aration  for  a  final  development  program  is  underway.  The  experimental  radar  system 
will  he  upgraded  to  a  fully  operational  60  degree  Initial  Operating  Sector.  The  Maine  transmitter  and  receiver  facilities 
will  to  expanded  and  modified  wl'.ere  necessary  and  improved  for  of>erational  use.  Frequency  range  le  -o  he  increased  and 
(jp*,- rational  software  development  will  begin  for  radar  management,  target  det^setion,  tracking,  correlation  and  identifica¬ 
tion,  declaration  of  ur.knf-)wna,  and  for  computer  interface  with  external  agencies.  A  separate  opeiations  center  will 

d.‘slgned  for  inteoration  into  existing  comnunicat ions/'warni ng  networks.  Continued  technical  supj-'jrt  efforts  are 
directed  at  system  risk  reduction  and  design  to  control  life  cycle  costs. 

3.  (U)  FY  1983  Planned  Program ;  DevelofMttunt  will  continue  to  upgrade  the  experimental  systi^  to  a  fully  ojK-»fational 
oO  ilogree  coveraije  Initial  OjHiratiru?  Sector  (lOS).  Design  of  upgraded  radar  hardware  will  be  completed  and  formal  design 
reviews  i.x>nducted.  Fabrication  of  key  hardware  items  wili  begin,  along  with  acciuisition  of  vendor-furnished  hardware, 
displays  an<1  computers.  Testing  will  begin  on  critical  subsystem*,  to  include  receivers,  transmitters,  and  the  signal 
proccsjifir.  Software  design  will  l>e  completed  ,snd  formal  design  reviews  conducted.  TestJ  on  key  computer  p.ogram  com- 
IM»nents  will  In?  accotap’ ished .  Clearing  and  grading  of  the  lOS  transmit  and  receive  sites  will  begin.  Design  of  tech¬ 
nical  facilities  will  *>0  completed.  Technical  efforts  to  reduce  risk  and  contro?  life  cycle  costs  will  continue. 

Funding  level  com|»ared  to  that  in  I’Y  82  Descriptive  Summary  refrescRts  consol  idat  ion  of  ail  funding  in  one  Program  element, 
$61.8M  in  H3  was  formerly  included  in  PE  63703K. 


Program  Element;  #  12417F 


DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #332 


Title:  CONUS  Over-the-Horlzon  Radai*  System 
Budget  Activity;  Strategic  Programs,  #3 


P^aqned  Program;  Developed  components  and  subassemblies  will  be  integrated  into  transmitter  and 
receiver  units,  nesting  and  software  independent  verification  and  validation  will  continue.  The  initial  phase  to  repli¬ 
cate  two  additionrl  60  degree  sectors  on  the  east  coast  will  begin.  *  ^ 


5.  •  to  conpletton:  Development  will  be  completed  in  fiscal  year ]with  the  upgraded  first  60  de.jret- 

sector  opera. *r.q.  rnitlal  Operajiional  Test  and  Evaluaticn  of  the  first  sector  (Initial  Operatinrsector)  will  be  c^m- 

oJer\,  :  Til''  TT  L  Additional  60  degree  sectors  will  be  completed  on  each  Last  uLil  the  two  \hT T.Z.. 

over-rhe-horizon  Uckscatter  radar  fans  are  complete  inf  Eaercise  option  for  south 

coverage  in  accordance  with  the  DOD  Air  Defense  Master  Plan. 


6 .  ( U )  Milestones : 

A.  (U)  System  Definition  Complete 

B.  (U)  Prototype  Contract  Award 

C.  (u)  Initiate  Program  Restructuring 

D.  (U)  Conclude  Technical  Feasibility  Test 

E.  (U)  Conclude  lOT&E 

F.  (U)  AFSARC  Review 

G.  (U)  Development  Decision 

M.  (U)  Development  Contract  Award 

I.  (U)  Program  Review 

J.  (  Initial  Ops^rational  Capability  (East  &  West  180*) 
iC.  (  Fik  I  Operational  Capability  (South  120*) 


Date 

Nov 

1973 

Mar 

1975 

Dec 

1976 

Feb 

1981 

Jun 

1981 

Nov 

1981 

Jan 

1982 

Apr 

1982 

Apr 

1983 

L  J 
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FY  1933  RDTSE  DESCRIPTIVE  SUMMARY 


Program  Element:  # 12423F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning,  #332 


Title:  Ballistic  Missile  Early  Warning  System 
Budget  Activity:  Strategic  Programs^  #3 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands); 


Project 

Number  Title 


FY  1981 
Actual 


FY  1982  FY  1983  FY  1984  Additional 

Estimate  Estimate  Estimate  to  Completion 


Total 

Estimated 


TOTAL  FOR  PROGRAM  ELEMEh^T 


12,752 


10,262 


Continuing 


Not  applicable 


BRIEF  DESCRIPTIOb  OF  ELL-KENl  AND  MISSION  NEED;  The  Ballistic  Missile  Early  Warning  System  is  being  modernized^ 

Planned  improvements  to  radars  and  data 

processing  equipment  will  increase  the  system's  capabilicyl  _ 

In  addition,  ongoing  replacements  of  tne  site  computers  will  stop  the  deterioration  in  reliability 
caused  by  system  aging  and  the  nonavailability  of  spare  parts. 

(U)  BASIS  FOR  FY  1983  RDT'iE  REQUEST;  Requested  funds  will  allow  the  Air  Force  to  ccmpleto  the  procurement  of  new  Missile 
Impact  Predictor  computers  for  all  three  Ballistic  Missile  Early  Warning  Sites,  with  scheviuled  deliveries  in  September  and 
December  of  1982  and  April  1983.  It  will  allow  us  to  initiate  the  procurement  of  an  Ultra  High  Frequency  upgrade  to  the 
Detection  and  Tracking  Radars  at  the  Thule,  Greenland  and  Fylingdales  England  sites.  A  solicitation  will  be  released  to 
industry  in  January  1^82  for  a  competitive,  resign  to  budget,  contract  definition  phase  to  start  in  April  1982.  Award  of 
a  final  acquisition  contract  is  expected  in  January  i98'-  for  final  delivery  in  late-  1986. 


(U;  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 


Procureinen*^^  (Othar) 


(I!)  m'HER  APPROPRiATION  FUNDS; 


9,100 

44,996 


FV  1982  FY  1983  FY  1984  Additional 

Estimate  Estimate  Estimate  to  Completion 

13,000  6,300  Continuing 

12,954  0  Continuing 


Total 

Estimated 

Costs _ 

Not  Applicable 
Not  Applicable 


Pi-ncuremont 

Operation  and  Maintenance 


42,328 

8,600 


35,349 

2,916 


Continuing 


Not  Applicable 


V. 


r 


Program  Element;  #12423F  Title;  Ballistic  Missile  Early  Warning  System 
DoD  Mission  Area;  Strategic  Survoixlance  and  Warning,  #332  Budget  Activity;  Strategic  Programs ^  #3 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Ballistic  Mifsile  Early  Warning  System  (BMEWS)  was  designed  and  built  in 
tho  late  1950s  and  early  1960s.  At  the  time,  a  mass  missile  raid  was  defined  as  20  or  more  missiles  each  having  only 
one  warhead;  and  our  national  nuclear  retaliatory  strategy  was  massive  retaliation.  Twenty  years  of  system  aging  and  a 
much  larger  and  more  complex  missile  threat  now  [ 


The  Ballistic  Missile  Early  Warning  System  was  originally  designed  1 


Tho  current  system  is  capable  of  providing  ^ 

Thus,  it  can  provide  adequate  warning  of  an  all  out  Soviet  attack.  It  is  also  able,  with  the  aid  of  site 
tracking  radars,!^  jto  a  greater  accuracy  of|_  This  informati  i 

is  used  to  provide  a  rudimentary  characterisation  of  tho  magnitude  and  objective  of  the  enemy  attack,  f  ."l  in  a 

less  than  all  out  attack,  with  limited  objectives,  \ 


J 

The  proposed  modifications  to  the  detection  and  tracking  radars  at  the  Thule  f.nd  Fylingdales  sites  would  reduce  the 
size  of  the  range  resolution  cell  by  changing  the  radar  bandwidth.  This  wculd  allow  the  radar  to  discriminate  and  track 
individual  objects  which  are  much  closer  together f  With  this  improvement  in  dis¬ 

crimination  and  an  appropriate  Increase  in  the  capacity  of  site  computers,  the  sites  will  be  able  to  track  a  much  greater 
portion  of  the  missile  raid  and  provide  considerably  more  accurate  data  for  assessing  the  attack.  The  system  will  still 
not,  h(  wever,  he  able  to[* 

To  do  this  will  reqv.ire  additional  modifications  to  the  radars. 

(U)  In  addition  to  the  Thule  and  Fylingdales  rad  r  modifications,  work  will  continue  on  the  replacement  of  the  Missile 
Impact  Predictor  at  all  three  sites  to  assure  continued  overall  system  reliability. 
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Program  Element;  #12423F 

DoD  Mission  Area:  Strategic  gurveillance  and  Warning,  #332 
( U )  RELATED  ACTIVITIES ; 


Title:  Ballistic  Missile  Early  Warning  System 

Budget  Activity:  Strategic  Programs^  #3 


'  The  Ballistic  Missile  Early  Wariiing  System  is  part  of  the  national  system  for  Tactical  Warning  and  Attack  Assessment. 
It  provides  confirmation  of  initial  launch  detection  'nformation  provided  by  the  ^  .satellites  and 
complements  the  information  provided  by  the  Sea  Launched  Ballistic  Missile  DetectTion  and  Warning,  Aircraft  Surveillance 
and  Warning  Systems  and  NORAD  Space  Detection  and  Tra^'king  System.  Ballistic  Missile  Early  Warning  Systems  data  is 
provided  to  the  National  Military  Command  Center,  the  Strategic  Air  Command  Command  Center  and  other  users  via  the  North 
American  Air  Defense  Command  (NORAD)  427M  system  and  World  Wide  Military  Command  and  Control  System. 

(U)  WORK  PERFORMED  BY;  Air  Force  Systems  Command,  Electronic  Systems  Division,  Bedford,  M/^  in  conjunction  with  NORAD/ 
Aerospace  Defense  Command,  The  Aerospace  Defense  Center,  Strategic  Air  Command,  and  Air  Force  Cc'"Jnunications  Command. 
General  system  engineering  is  being  provided  by  the  Mitre  Corporation  of  Bedford,  MA.  The  Missile  Impact  Predictor  com¬ 
puter  replacement  is  under  contract  to  Federal  Electric  Corporation  of  Paramus,  NJ  with  major  subcontracts  to  Control  Data 
Corporation  of  Los  Aageles,  C.'.  and  Science  Applications  Incorporated  of  Huntsville,  AL.  Potential  contractors  interested 
in  the  radar  modifications  are  Federal  Electric  Corporation,  Raytheon,  and  General  Electric  Corporation  and  Inte:  national 
Business  Machines  Company. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (D)  FY  1v81  and  Prior  Accomplishments;  A  contract  for  replacement  of  the  Missile  Impact  Predictor  (MIP)  com¬ 
puters  at  all  3  BMEWS  sites  was  awarded  in  August  1930.  Delivery  of  those  computers  originally  scheduled  for  April, 
June  and  October  of  1982  has  been  delayed  by  contract  problems  and  is  now  expected  in  September  and  December  of  1982  and 
April  of  19H.3.  The  contract  tor  replacement  of  the  Tactical  operations  Room  (TOR)  consoles  at  the  3  sites  was  canceled 
in  1981  because  the  system  delivered  failed  to  meet  user  oper&tonal  requirements.  We  now  plan  to  replace  these  consoles 
as  part  of  the  radar  upgrade  effort. 

2.  (U)  FY  1982  Program;  Completion  of  the  MIP  replacement  at  the  Clear  Alaska  and  Thule,  Greenland  sites.  Award 
of  a  competitive  contract  definition  and  preliminary  design  contract  for  uhe  Ultra  High  Frequency  (UHF)  modifications  to 
the  Tliule  radars.  Differences  in  funding  between  the  7Y  1932  and  1983  summaries  are  due  to  the  inclusion  of  additional 
funding  for  Fylingdales  radar  modifications  in  the  Reagan  FY  1982  budget  amendment. 

3.  (U)  FY  1983  Planned  Program.  Award  a  contract  tc  the  offeror  with  the  most  cost  effective  modification  design 
and  hccjin  work  cjn  the  Thule  and  Fylingdales  radar  upgrades. 

4.  (U)  FY  1984  Planned  Program.  Continuation  of  the  Tnule  and  Fylingdales  radar  modifications,. 

5.  (U)  Program  to  Completion;  Completion  of  the  radar  modif ix7ations  at  the  Thule  and  Fylingdales  sites  is  expected 
in  early  1906. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #  12424F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #332 


Title;  SPACETRACK 

Budget  Activity;  Strategic  Programs,  #3 


(U)  ?vESOURCtS  (PROJECT  LISTING)  ($  in  thousands); 


Project 

Number 

Title 

FY  1981 

Actual 

FY  1982 

Estimate 

FY  1983 
Estimate 

FY  1984 

Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOP  PROGRAM  ELEMENT 

6,658 

7,070 

5,542 

5,146 

Continuing 

Net  Applicable 

2  295 

Ground-Based  Electro-Optical 
Deep  Space  Surveillance  System 

1,200 

2,270 

1,187 

1,200 

Continuing 

Not  ’Applicable 

0002 

Ground-Based  Sensors 

5,458 

5,700 

4,355 

3,946 

Continuing 

Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  i.ncorporates  naer  and  far  terra  operatjonal  systems  into 
SPAC2TRACK  in  support  of  satellite  attack  warning  and  verification,  rapid  alerting  for  j[ 

These  research  and  development 

efforts  will  (1)  support  the  deployment  of  a  five-site  global  Ground-Based  Electro-Ootical  Deep  Space  Surveillance(GE0DS3) 
system  to  out  to  synchronous  altitude  and 
beyond;  (2)  ^  ^  through  the  Pacific  corridor  with 
Pacific  radars;  Defense  Advanced  Research  Projects  Agency  Long-Ran<Te  Tracking  and  Identification  Radar  (ALTA  K)  on 
Kwa^alein  and  GPS-10  radar  P  provide  rapid  and  accurate  calibration  cf  all  SFACETRACK  radars  using 
the  Navy  Transit  satellites;  (4)  transition  the  Defense  Advanced  Research  Projects  Agency  Maui  Optical  Site  and  HAYSTACK 
space  obiect  identification  facilities  to  SPACETRACK  for  operational  uses;  (5;  and  provide  extended  range  capability  for 
selected  SPACETRACK  radars.  Mission  need  is  described  in  SecDef  Mission  Element  Need  Statement  for  Space  Defense  (Anti¬ 
satellite),  Mar  1981,  and  USAF  Mission  Element  Need  Statement  for  Space  Defense  (Surveillance),  11  .March  1981. 

•  i?)  BASIS  FOR  FY  1983  RDTh.E  REQUEST;  Ttie  five-site  GEODSS  system  started  in  BY  1977  will  be  continued.  Research, 
development,  to^t  and  evaluation  funding  for  GEODSS  is  for  software  development,  syutem/site  engineering  and  testing, 
and  support  improvements,  Including  charge-coupled  device  sensor  replacement  of  GEODSS  camera  tubes.  SPACETRACK  modifica¬ 
tions  will  be  continued  on  existing  sensors  to  mote  precisely  and  ranidly  determine  satellite  orbits,  to  extend  detection 
range  cf  sensors  using  coiierent  data  processing  technique.?,  and  to  transition  the  HAYSTACK  radar  imaglrig  capability  to 
SPACETRACK  for  rapid  tactical  assessment  of  satellite  missions.  GPS- 10  radar  redeployment  will  continue.  Cost  esti¬ 
mates  are  based  on  negotiated  contracts  and/or  contractor  inputs  sl  tRodifled  by  program  office  reviev?  and  analysis. 


(U)  CtiMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


RDTt.E 

Prof'xr.nflent  (Ot)ierl 
Ot^eracions  and  Maintenance 


FY  1991 
6,700 
6,600 
44,909 


pv  1982 
Estimate 
8,200 
20,900 
60,652 


FY  1983 
Esrimate 
5,800 
4,000 
75,366 


FY  1984 

Estimate 


Addi t ional 
to  Completion 
Continuing 
Continuing 
Continuing 


Est imated 
Costs 

Not  Applicable 
Not  Applicable 
Not  Applicable 


536 


! 


Proqiam  Element:  #12424F 

Title:  SPACETRACK 

DoL  Mission  Area:  Strategic  Surveillance 

and  Warnin< 

I,  #332 

Budget 

Activity:  Strate< 

jic  Programs,  #  3 

(0)  OTH’^R  APPROPRIATION  FUNDS: 

FY  1981 

FY  1982 

Estimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

2295 

Procurement  (Othei;)* 

(Quantity) 

1,200 

17,167 

(1) 

2,914 

958 

Continuing 

Not  Applicable 
(5) 

Military  Construction 

9,370 

Continuing 

Net  Applicable 

Operations  and  Maintenance 

1,193 

10,100 

17,490 

23,090 

Continuing 

Not  Applicable 

0002 

Procurement  (Other)* 

5,450 

2,997 

1,001 

784 

Continuing 

Not  Applicable 

Military  Construction 

1,150 

1,750 

Or-e ra t  i  r>n a nd  Ma i n t cna nee 

40,  157 

55,584 

56,032 

56,704 

Continuing 

Not  Applicable 

Does  not  inci 


initial  spares.  Procurement  is  for  projects  with  research  and  development  activity  only. 


i 
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Program  Element;  #  12424F  Title;  SPACETRACK 

DoD  Mission  Area;  Strategic  Surveillance  and  Warning.  #332  Budget  Activity:  Strategic  Programs,  #3 

DETAILED  BACKGROUND  AND  DESCRIPTION;  This  program  incorporates  rear-term  operational  improvements  into  SPACETRACK 
in  support  of  satellite  attack  warning  and  verification,  rapid  alerting  for  F 

_  To  support  these  requirements,  four 

classes  of  improvements  are  required;  I 

(3)  an  accurate  orbit  prediction  capability  that  is  less  sensitiv^e  co  the  random  variations  experienced  in  atmospherTc 
density;  and  (4)  timely  assessment  of  satellite  missions.  ThxS  program  will  also  support  the  far- term  dep loyment  of  an 

system  being  developed  under  Program  Element  63428F,  t’pace  Surveillance  Technology. 

This  program  element  funds  activities  that  will  correct  the  above  deficiencies  within  tne  geographical  limitation  of 
ground-based  systems.  These  activities  will;  (1)  provide  a  five-site  global  Ground-Based  i.lectrc-Optical  Deep  Space 
Surveillance  capability  tl  at  will  detect  and  track  all  satellites  from  roughly  3,000  nautical  miles  to  synchronous 
altitude,  and  beyond,  and  augment  radar  coverage  at  lower  altitudes;  (2)  provide  rapid  and  accurate  calibration  of  all 
SPACETRACK  radars  using  the  Navy  Transit  satellites;  (3)  provide  range  extension  to  synchronous  altitude  for  selected 

SPACETRACK  radars;  (4)  transition  the  Defw*noe  Advanced  Research  Projects  Agency  Maui  Optical  Tracking  and  Identification 

Facility  tactical  mission  assessment  capability  to  SPACETRACK  for  operational  use;  (5)  provide  additional  radar  systems 
for  j 


ACTIVITIES;  Tlie  baseline  and  technology  for  the  Ground- leased  Electro-Optical  Deep  Space  Surveillance  (GEODSS) 
system  and  SPACETRACK  calibration,  extended  range  and  radar  Imaging  capabilities  were  developed  and  demonstrated  under 
Program  Element  63428F,  Space  Surveillance  Technology.  This  program  element  is  integrated  with  those  programs  that 
comprise  the  Space  Defense  System  Program:  Program  Element  6343aF,  Satellite  Systems  Su-vivability ;  Pro.,ram  Element 
UJIIF,  North  American  Air  Defense  Combat  Operations  Center;  Program  Element  64406F,  Space  Defense  System;  Program  Element 
12450F,  Space  Defense  Operations  Center  and  Program  Element  63128F,  Space  Surveillance  Technology. 

BY-  Program  management  is  provided  by  the  Electronic  Systems  Division,  Hanscom  Air  Force  Base,  MA  fnC 
Space  Division,  Los  Angeles,  CA.  The  GEODSS  contractor  is  TRW,  Newbury  P. rk,  CA.  AVCO  Everett  Research  Laboratories, 
Everett,  MA  supports  the  Maui  Optical  Tracking  and  Identification  Facility.  General  systems  engineering  sup^xirt  is  pro¬ 
vided  by  MITRE  Corporation,  Bedford,  MA  and  MIT/Lincoln  Laboratories,  Lexington,  MA. 

fU)  PROGRAM  ACCOMPLI StiMENTS  AND  FUTURE  PROCftAMS; 


1-  FY  1081  and  Prior  Accomplishments:  The  requi rementc  for 

j  we-e  reviewed,  resulting  in  the  network  design.  Design  and  performance  parameters  were  devel- 
f>ped  for  the  southwest  Pacific  radars.  Operational  testing  and  evaluation  were  conducted  for  ALTAIR  on  Kwajalein. 

The  GEODSS  development  and  acxpilsition  crntract  was  awarded  in  FT  1978  and  system  critical  design  review  was  completed 
in  n  1979.  During  FY  1980  and  FAf  1981  the  GEODSS  system  in-plant  and  site  one  development  test  and  evaluation  of  soft¬ 
ware  and  hardware  were  conducted,  and  charge -coup led  devices  were  examined  vor  improving  system  performance  and  long-term 
supixirtability.  Design  changes  were  considered  to  modify  the  fourth  and  fifth  GEODSS  sites  to  a  relocatable  coufigur- 
atlon  to  reduce  the  difficulty  with  foreign  siting,  and  detailed  design  of  the  relocatable  ficilltres  was  comoleted. 
Diego  Garcia  was  chosen  for  site  four.  Negotiations  with  i 

'  '  r.30 
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t'rogrf'in  Element:  #  12424F 

DoD  Mission  Area:  Strategic  Surveillance  and  Warning^  #332 


Title:  SPACETRAC7. 

Budget  Activity:  Strategic  Programs/  #i 


An  existing  SPACETRACK  radar  at  Clear,  Alaska,  was  modified  and  tested  in  1979  to  operationally  evaluate  the  improved 
accuracy  through  calibration  using  the  Navy  Transit  satellites.  This  technique  was  developed  under  Progiam  Element  63428F 
Space  Surveillance  Technology.  Contracts  were  awarded  for  the  extended  range  modification  of  the  radar  at  Diyarbakir, 
Turkey,  and  for  improved  calibration  modifications  to  SPACETRACK  radars. 

2.  {U)  FY  1982  Planned  Program;  The  first  Ground-Based  Eluctro-Optical  Deep  Space  Surveillai.ee  (GEODSS)  site  will 
undergo  initial  operational  test  and  evaluation  in  this  period  and  reach  an  initial  operational  capability-  System 
deployment  will  continue  with  the  deployment  of  two  additional  sites.  The  ground-based  sensors  p“oject  will  continue, 
including  modification  of  lAYSTACK  radar  to  improve  its  imaging  capability  and  tactical  responsiveness.  Modifications/ 
upgrades  on  the  DARPA  Long-Range  Tracking  and  Identification  Radar  (ALTAIR)  on  Kwajalei.i  will  be  completed.  Calibration 
and  range  extension  improveir.t.nts  at  selected  SPACETRACK  radars  will  continue. 

3.  (’J)  FY  1983  Planned  Program:  Development  of  charge-coupled  devices  and  other  upgrades  will  continue.  The  grouud-based 
sensors  project  will  continue  with  data  processing,  calibration  and  range  extension  modifications  at  selected  SPACETRACK 
radars.  A  deep  space  network  operations  control  processor  to  provide  systom-levcl-coordinated  opperatlons  of  the  deep 
space  radars  (ALTAIR,  Millstone,  Diyarbakir)  and  GEODSS  sites  will  be  developed.  Redeployment  of  the  GPS-10  radar  to 
Sa.i  Miguel,  the  Philippines,  will  be  completed. 

4.  (U)  FY  1984  Planned  Program;  The  Ground-Based  Electro-Optical  Deep  Spare  Surveillance  system  deployment  will  continue 
with  delivery  of  one  site.  Charge-coupled  device  sensor  upgrades  will  continue.  Data  processing,  calibration  and 
space  obiert  identification  modifications  will  continue  for  selected  SPACETRACK  radars. 

5.  Program  to  Completion;  Final  ojveralional  capability  of  the  GEOPSS  system  is  planned  forj  conLi  agent  upon 
obtaining  foreign  site  agreements  and  funding  to  conple  e  fifth  site  procuremenc  it.d  deployment.  Continuing  improvements 
to  the  sr>ACETRACK  system  will  be  made  to  snpfxirt  space  defense  requirement.s  for  P 

j  Survivability  of  SPACETRACK.  ground-based  sensors  wil’.  be  increased  by  improv^ements  to  rommuni- 
ions,  electronic  warfare  coutjtermeasuros  and  phy.sical  security.  A  requirerent  for  surveillance  of  [ 

_]  ha.s  l>een  validated.  This  program  element  will  also  support  the  far  term  duployment  of  an^ 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMAFY 


Program  Element:  #12431F 
DOD  Mission  Area:  Strategic  Surveillance! 


Title:  Defense  Support  Program 
Budget  Activity:  Strategic  Programs >  #3 


(U)  RESOURCFS  (PRgjECT  LISTING);  ($  in  thousands) 

Total 

Pro;ject  FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Number  Title  Actual  Estimate  Estimate  Estimate  to  Completion  Costs _ 

TOTAL  FOR  PROGRAM  ELEMENT  87,570  145,750  120,447  50,275’  ‘  Continuing  Not  Applicable 


Title 

TOTAL  FOR  PROGRAM  ELEMENT 


BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Defense  Support  Program  is  the  key  element  of  ■\ef' 

^  It  is  a  space-based  surveillance  system  that  ^ 

0 

^  The  system  consists  of  three 

satellites  in  geostationary  orbit ,  two  large  processing  stations,  sne  simplified  processing  station,  one  multi-purpose 
facility,  and  a  ground  communications  network.  The  Defense  Supfort  Pregram  provides T  . 


BASTS  FOA  FV  1983  RDT&E  REQUEST;  Funds  are  included  to  complete  the  design  and  development  of  satellites  14  ind 
beyend  with  survivability  upgrades.  Long  lead  procurement  for  satellites  14  -  17  w^ll  start  in  FY  1982  for  those  com¬ 
ponents  -hich  are  not  uew  and  do  not  require  major  redesign.  Satellite  production  will  begin  in  FY  1983.  Continuation 
of  modifications  for  compat  ».bllity  with  Shuttle/Titan  III(  34)D/Inertial  Upper  Stage  is  included.  Two  satellites  scherTuled 
for  a  FT  1902  delivery  will  be  Shuttle/Inertial  Upper  Stage  compatible.  Mobile  Ground  Terminal  (MGT)  and  the  associated 
user  interface  desigr.  will  be  completed  in  FY  1982.  Design  of  Jan  Resistant  Secure  Ccsnmunication  interfaces  repackag¬ 
ing  is  included  in  fT  1983.  The  Mobile  Ground  Terminals  are  scheduled  for  an  Initial  Operational  Capability  J 
Funds  are  also  included  for  General  Systems  Engineering/Integration.  Cost  data  were  derived  oy  the  Air  Force  Systeros 
Comraind's  Program  Office  using  combination  of  contractor  »stimat€s  and  past  experience » 

(iJ)  COMPARISON  WITH  FY  I9rf2  OESCKI KTI^'E  SUMMARY: 


FT  19v92 

FT  1983 

rY  1984 

Additional 

Total 

Estimated 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

rOTtkE 

87 , 57C 

146,300 

TBD 

Continuing 

Not  Applicable 

P I  < >cu  v<>tne  nt.  (Missile) 

52,000 

230,254 

200,260 

Con  M  nu i ng 

Not  Applicable 

Procuremen  (Other) 

•'0,305 

101,806 

9,357 

Continuing 

Not  Applicable 

Operatiotii  and  Maintenance 

50,835 

53,434 

63,1  18 

Contitaing 

Hot  Applicable 

•V)  OTHER  AF'^ROPFIATION  FUNDS; 

Prot'urement  (Missile) 

(Ouantily,  Satellites) 

52,000 

241,354 
Ixing  lead 

407,500 

(2) 

366,300 

(2) 

Continuing 

Not  Applicable 

Program  Flement:  # T2431F 
DOD  Mission  Area:  Strategic  Surveillance 


(U)  OTHER  APPROPRIATION  FUNDS:  FY  1981 

iFrocurument  (Other )( Includes  initial  spares)  70,305 

(Quantity,  Mobile  Ground  rerminals)  (1  Mt.T) 

(Operations  and  Maintenance  44,659 

(Military  Conrtructlon  Program  0 


Title:  Defense  Support  Program 

budget  Activity;  Strategic  Programs,  #3 


Estimate 

Estimate 

Estimefte 

to  Completion 

Costs 

101,140 

89,292 

5,345 

Continuing 

Not 

Applicable 

(2  MGTs) 

(3  MGTs) 

53,920 

60,641 

57,799 

Continuing 

Not 

Applicable 

0 

1,900 

0 

Continuing 

Not 

Applicable 
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Proqraip  Element;  #12431F  . 

DOD  Mission  Area;  Strategic  Surveillance 


Title :  Defense  Support  Program 

Budget  Activity:  Strategic  Programs^  #3 


DETAILED  BACKGROUND  AND  DESCRIPTION;  Defense  Support  Program  (DSP)  was  developed  as  an  ou^rowth  of  the T 

^and  other  relat^  developments.  DSP  satellites  contain) 

'  The  system  is  operational  and  provide's  near  real  time  f 

J to  the  National  Command  Authorities  (NCA)  and  other  designated  users.  The  system  also  provides  these  more 


specif  ic.  data ; 
the’  sate  Hit 


lite  program  and  provides  data  on  ' 


In  addition,  DSP  is  replacinq 


The  system's  current  deployment  consists  of' 


j  Two  dedicated 

ground  stations,  one  overseas  and  one  within  the  Continental  United  States  (CONUS),  receive,  process,  and  transmitj^ 

J  The  Simplified  Processing  Station  provides  a  baci<up  capability  to  the  current  ground 
stations  to  enhance  mission  data  survivability  and  increase  the  probability  thatf  data  will 

available.  It  is  currently  deployed  in  the  CONUS,  but  can  be  moved  overseas  to  back  up  the  Overseas  Ground  Station. 
The  Multi-Purpose  Facility  provides  training,  analysis,  software  roaintenance/integration  andT 

^  The  Joint  Chiefs  of  Staff  have  designated  the  Aerospace  Defense  Command,  Strategic  Air  Command,  National 
Military  Command  System,  Atlantic  Command,  Pacific  Command,  European  Comiivand,  ^ 

^as  users  of  DSP  data.  Evolutionary  satellite  improvements  are 
intended  to  prt'long  the  useful  life  of  each  satellite,  make  the  satellite  »^ore  survivable  in[_  {environments, 

increase  the  viewing  area  of  each  satellite,  and  increase  the  accuracy  of  data  provided  on  I  to  more 

precisely  tlefine  the  for  the  NCA  decision-making  process.  Modif  icatlone  under  devc  Vopment  will  ensure  that  the 

DSP  payloads  are  comf.atible  with  Shut t le/Titan  III( 34)D/Inertial  Upper  Stage  (lUS)  capabilities.  The  Mobile  Ground 
Terminals  will  provide  DSP  dati  survivability  by  deploying  a  truck  mounted  d.tta  processing  and  communication  capability 
P  ^  Future  satellites  scheduled  for  delivery  starting  in  Ihf  1986 

will  iiu:lu'.e  significant  data  s«jrvivabili ty  imf^rovements.  These  improvements  are^^ 


FKLA-'hD  ACTIVITIES:  Pr«»gram 


wove  predecessor  programs.  Program) 


were  prior  program  deslg- 


tloveioning  the  technology  for  an  endurable  system  capable  of  f  J  Appro¬ 

priate  {procurement  phasing  wit!)  tne  follow-on  DSP  program  is  being  addressed  in  progra.*;  planning.  Defense  Satellite 
C;ominuni  cat  ions  System  (P.E.  351  lOF)  provides  primary  Ciunmunicatlona  routing  for  DSP  overseas  data  and  will  help  provide 
Mobile  Crovind  Terminal  cfmununications .  Space  Boosters  (P.E.  351  lOF)  provides  launch  support.  Space  Vehicle  Subsystems 
Advanc«*d  Develofvment  (P.E.  634l‘lF)  in  developing  technology  for  imprf^^ved  satellite  navigation,  power,  end  propulsion  sys¬ 
tems.  5 

_J  DSP  is  th(^  key  element  of  the  Worldwide  Military  Command  and  Control  Systems  (WWMCO?) 
and  is  related  to  the  other  elements  of  the  networic  (WMrtCCS  Architecture  P.E.  63735F) .  The  WWMCCS 

Archxtecturirf  also  {provides  systems  engineering  and  integration  tech».ical  support  to  the| 
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Proyram  Element;  #12431F 


DOD  Mission  Area:  Strategic  Surveillance 


L 


Title:  Defense  Si<pport  Program 

Budget  Activity;  Strategic  Programs,  #3 


After  transition  to  the  Space  Shuttle,  Space 
Launch  Support  Program  (P.E.  35171F)  will  provide  Inertial  Upper  Stages  and  Space  Shuttle  flights  for  DSP  missions.  DSP 
communications  (P.E.  12447F)  provides  operations  and  maintenance  Cor  the  DSP  Ground  mmunication  Network. 


WORK  PERFORMED  BY;  Commander-in-Chief ,  Aerospace  Defense  Command,  maintains  operati  n  ‘  control  of  Defense  Support 
Proyram  (DSP)  for  the  Joint  Chiefs  of  Staff.  Stratagic  Air  Command  and  the  Air  Force  Communications  Command  are  the 
system  operators  and  raalntainers  of  the  DSP  ground  stations.  Air  Force  Systems  Command's  Space  Division,  Los  Angeles, 
CA,  has  overall  development  and  procurement  management  responsibility  and  program  management  of  the  satellites.  The  Air 
Force  Logistics  Command  provides  engineering  and  logistics  support.  Air  Force  Weapons  Laboratory,  Kirtland  Air  Force 
Base,  »'M,  will  provide  facility  support.  The  Air  Force  Test  and  Evaluation  Center,  Kirtland  Air  Force  Base,  NM,  partici- 
1  pates  in  test  and  evaluation  of  selected  system  segments.  TRW,  Redondo  Beach,  CA,  is  the  prime  contractor  for  the  space¬ 
craft  and  satellite  integration.  Aerojet  Electro  Systems  Company,  Azusa,  CA,  is  the  prime  contractor  for  the  infrared 
sensor  and  the  computer  replacement.  The  Martin-Marietta  Aerospace  C^irptry,  Denver,  CP,  is  the  integration  contractor 
for  the  Titan  III  boosters.  The  Department  of  Energy  (Sandia  Corporation)  has  responsibility  for  the  P 

_ I  IBM,  Thousand  Oaks,  CA,  is  the  prime  contractor  for  all  software  efforts  as  well  as  the  prime  contractor  on 

the  Simplified  Processing  Station  and  Mobile  Ground  Terminals.  The  Aerospace  Corporation,  Inglevrt>od,  CA,  furnishes 
general  systems  engineering/integration  for  the  DSP  System  Program  Office. 

(U)  PK(1GRAM  ACCOMPL'.SHMENTS  AND  FUTURE  PROGRAMS: 


FY  1931  and  Prior  Accomplishments;  Significant  accomplishments  to  date  include  procurement  of  13  satellites  and 
L''  Titan  IIIC  l>oosters,  construction  of  twvo  data  processing  facilities,  end  provision  of  user  displays,  software,  com- 
nuinicdti«>nH  and  a  training  facility  (also  used  for  software  development  and  mission  data  analysis),  completion  of  Research 
and  beve  1  opmt?nt  (R&D)  for  modi f icat ions  to  satellites  10-12  to  improve  survivability  in  a^  enviror^ment  and  to  pro¬ 
vide'  data  survivability,  comp’  -*tion  of  R&n  for^  ~]and  completion  of  development  of 

I  hardware  and  software  for  th»r  Simplified  ProceSialny  Station.  Development,  initiated  in  FY  1976,  continues  on  an  improved 
.sensor  to  provide  J  and  nore  accurate  f 

I  in  June  1976,  a  software  package  was  delivered  which  enables  the  system 

Development  of  modifications 

fill-  satellite  retrofit  to  improve  sar  vi  vabi  1  i  ty  in[  ^  was  initiated.  R&O  supjxjrt  for  PSP  augmentat  ior. 

wa:i  «'omplet«*d.  Ground  station  moil  i  f  icat  ion.n  for  com|>at  ibi  li  ty  with  a  satellite,  anti-^am  command  capability  were  com¬ 
pleted.  Satellite  Tracking  Set  Training  EyuijTment  was  delivered.  F 
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Program  Element:  # 12431F 
DoD  Mission  Area:  Strategic  Surveillance 


Defense  Sue 


3rt  Program 


Budget  Activity:  Strategic  Programs,  #3 


_J  Critical  Design  Review  was  conducted  in  June  1978  on  a  new  sensor  which  is  to  provide 
more  accurate  data  onj  ^  The  retrofit  of  two  satellites  with[* 

an  improved  infrared  sensor  continues.  Funding  ensuring  Titan  III( 34)D/Shuttle/Inertial 
Stage  (lUS)  compatibility  continues.  In  December  1978  the  Simplified  Processing  Station  (SPS)  was  shipped  to 
'  J  for  Initial  Operational  Test  and  Evaluation.  The  testing  was  completed  in  June 

1979,  An  antenna  left  over  from  the  prototype  Simplified  Processing  Station  Program  p 

^  Satel¬ 
lite  calibration  and  masking  effects  verification  experiments  were  performed  to  determine  infrared  sensor  responsi vity , 
In  June  1980  a  contract  was  awarded  to  replace  the  computers  in  the  Defense  Support  Program  (DSP)  ground  stations  and 
the  training  and  development  facilities.  This  replacement  is  necessary  to  provide  processing  capability  for  new  satel¬ 
lites  and  to  avoid  obsolescence.  In  April  1901  a  contract  was  awarded  to  procure  one  Mobile  Grounvl  Terminal  v'ith  options 
to  buy  two  more  plea  the  support  capability  in  FY  1982  and  three  more  in  FY  1983.  Contracts  were  awarded  in  August  1981 
and  (ictolxir  1981  f  c :  the  satellite  14-17  sensor  and  spacecraft  full  scale  engineering  development. 

*'•  FY  1982  Progr-  n;  A  Milestone  1  Defense  Systems  Acquisition  Review  Council  (DSARC)  for  thep  1 

waii  lielti  in  DecemiKir  1979.  The  purpose  of  this  DSARC  was  co  review  alternatives  for  increasing 

I  The  two  primary  alternatives  were;  (1)  to  start  the 
advance  development  of  the]  (2J  to 

impiove  the  survivability  of  the  current  DSP.  In  February  1980  the  Deputy  Secretary  of  Defense  chose  the  option  that 
ii. creased  the  survivability  of  the  current  DSP,  primarily  because  of  the  greater  technological  risk  off  _J  These 

stirvi vahi I ity  upgrades  include  the  following:  (1)  Mobile  Ground  Terminals  and  associated  Jam  Resistant  Secure  Communica¬ 
tions  (JRSC)  Terminals  will  provide  survivability  to  the  ground  processing  and  communication  of  satellite  dataf 
|(2)  a  .jatel  i  it  e-to-satel  lite  crosslink  P 

(3)  a  Mission  Data  Message  rebroadcast  capabilityT 
J  (  4 )  a  1  imited  Jr 
(5)  and  the  satellite  p 

;  Design  of  the  Mobile  Ground  Terminals  will  be  completed  in 
FY  198:'.  The  bajuc  comjmt^^ra  and  software  will  be  the  same  as  those  used  in  the  Simplified  Processing  Station.  Ttie 
design  funds  will  he  useii  {>rimarily  for  the  rejvackaginq  of  the  components,  the  new  antenna  subsystem,  a.nd  to  ensure  that 
t)ie  Rvjbility  reipji  roments  aic  met.  A  total  of  six  Mobile  Ground  Terminals  are  ret|uired  to  ensure  survivability  Of  DSP 
data  with  lo.lay'f,  threat.  Tlie  System  Operational  Concept  calls  for  f 

One  MST  is  being  procured  in 
Also  the  design  and  development  of  the  survivability  upgrades. 


I'Y  b*H1. 


Two  plus  supp-ort  are  lieiug  procured  in  t-*Y  1982. 


Program  Element: 
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Title;  Defense  Support  Program 

Budget  Activity:  Strategic  Programs,  #3 


which  will  be  incorporated  on  satellite  14  and  beyond,  will  continue.  In  FY  1982,  the  satellite  14  sensor  design  will  be 
, completed.  The  satelite  14  spacecraft  design  vill  be  completed  in  FY  1983.  Long  lead  items  for  four  of  these  satellites 
will  be  procured  in  FY  1982.  S’lrvivable  DSP  data  will  insure^ 

*~]  Expenditures  include  ^e  contination  of  the  DSP  satellite  compatibility 
development  with  the  Shuttle/Titan  III(34)D/IUS  and  the  Titan  III( 34)D/Transtage.  This  development  is  necessary  to 
ensure  that  the  DSP  satellites  are  compatible  with  the  lUS  interfaces  and  support  the  program  transition  to  a  Shuttle 
launch  capability.  The  development  efforts  will  be  applied  to  insure  that  the  system  design  will  incorporate  launch  and 
recovery  loads,  safety  requirements,  interface  compatibility  and  contamination  protection.  The  current  plan  for  DSP 
satellite  launches  is  as  follows:  one  more  Titan  IIIC  launch,  one  Titan  1 1 1( 34)D/Transtage  launch  and  one  Titan  III(34)D/ 
Inertial  Upper  Stage  (lUS)  launch,  and  all  subsequent  launches  on  Shuttle/IUS.  Orbital  operations  data  analysis,  survi¬ 
vability  and  satellite  improvement  efforts  will  continue. 


3.  FY  1983  Planned  Program;  The  satellite  14  and  beyond  spacecraft  design  will  be  coraplated  in  FY  1983  with  the  last 

Pritical  Design  Ktview  in  May  1983.  Tliis  spacecraft  design  will  include  many  redesigned  components  necessitated  by  obso¬ 
lescence  of  parts,  Shuttle  compatibility,  [ 

Based  on  the  new  sensor  design,  which  includes | 
satellites  14  and  15  will  be  procured  on  a  fully  funded  basis.  The  development  of  the 
satellite/Titan  1 1 1  ( 34 )D/Shuttle/Inertial  Upper  Stage  and  satellite/  Titan  III( 34)D/Transtage  compatibility  will  continue 
Three  proiluction  Mobile  Ground  Terminals  will  be  procured.  The  primary  communication  capability  for  the  Mobile  Ground 
Terminals  is  through  the  j)efonse  Satellite  Communication  Sv/stem  using  a  mobile  Jam-Reaistant  Secure  Communication  terminal 
built  by  the  Army.  These  unit.s,  as  delivered  by  the  Army,  wll  not  be  completely  compatible  with  the  Mobile  Ground 
Terminals.  In  order  to  ensure  ^proper  communication  interfaces  with  the  Mobile  Ground 

Tt.'tminals,  compatible  set-up  and  tear-down  times,  and^  __  the  Jam  Resistant  Secure 

C.Mftmunicat  ion  terminals  will  be  repackaged.  Orbital  0|)eration3  supixjrt,  survivability  improvements,  computer  software 
m..  li  f  icut  ion  to  supi>ort  new  satellites  and  satellite/ground  station  upgrade  will  continue.  Funding  changes  fror.  the 
py  1982  su>)missiori  reflect:  full  funding  of  satellites  14-17  vice  Incremental  funding  in  missile  procurement,  addition 
of  the  peri}»fierdl  replacement  in  the  ground  st.acion,  and  funding  of  M.ihi  le  Ground  Terminals  4-6  in  other  procurement. 
A  main  «iperating  l»aue  will  In?  built  in  the  United  St.ates  for  the  Moolle  Ground  terminals. 


4.  (U)  FY  19h1  Planneil  Program;  Satollite.ii  16  and  17  will  b.”  f>rv>cured.  The  development  of  the  payload/Titan  111(34)0/ 

5. 'nit »  le/in.‘tt  ial  Upj>er  Stage  compatibility  will  continue.  General  system  engineerlng/integrat'on  will  continue,  as  v.ill 
.i?j  <ul)i.ta)  operations  sup^wrl ,  survivability,  computer  sof'^wate  improvements  and  satellite  Improvement  efforts.  Ground 
statii>n  d».sivpi  for  sctellites  14-17  will  start. 


6.  (u;  Program  Completion:  Tl»is  is  a  continuing  program.  W.Ti*  fu.uding  will  supfx>rt  continuing  sate  1 1  i te/aystem 

d^vob.pment  in  support  of  Dep#* » t  .T«?iit  of  Defense  re<]ul  rements.  Primary  emphasis  will  be  directed  toward  el  iraln<»itin.-;  or 
minimi 'inu  operational  employment  ilef  ic*  enci  es ,  t)ie  use  of  the  S}>ace  Shuttle  and/or  Titan  1 1 1  (  34 )  D/Inert  la  I  Upper  Stage 
ir>  li*Mi  •>!  tiic  Tit.in  iric,  th«*  de ,/elopittent  of  a  survlvable  DSP  syatea  through  Mobile  Ground  Terminals  and  satellite 
upgraded,  .-iud  t  )>e  adctjuacy  of  the  grtnind  station  vtata  processing  capability. 
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Program  Element:  # 12431F  j— 

DOD  Mission  Area:  stri.teqic  Surveillance | _ 

6.  Milestones: 


Title:  Defense  Support  Program 

Budget  Activity;  Strategic  Programs,  #3 


D.  Delivery  of  Satellite  #5 

-  c 

F.  Delivery  of  Satellite  #6 

G.  Delivery  of  Dual  Satellite  Software 

H.  Delivery  of  Satellite  #8 

I.  Delivery  of  Satellite  #7 

J.  JDelivery  of  Satellite  #9 


Mar  1973 


Oul  1973 
FeL  1974 
May  1974 
Oct  1974 
Mar  1975 


N.  Delivery  of  Simplified  Processing  Station  (SPS)  Dec  1978 

O.  r  n 

I  p.  i  j 

Q.  Retrofit  of  Titan  III(  34)D/Inortlal  Upjjer  Stage  (lUS)  Compatible  Satellite  Complete  Jun  1981 

,  "•  L  1 

I  S.  Retrofit  of  Shuttle  £US  Compatible  Satellite  Complete  *(3Q  C'i  1982)  4Q  CY  1982 


T.  jCompletion  of  Com;  .iter  Replacement 

I  li. 

V.  Satellite  #14  Delivery 

W.  Satellite  Launches 

♦Date  presented  in  FY  1982  Descriptive  Summary.  Explanation  of  milestone  charges  follow: 
p.  I^unchi  actually  took  plac*  on  ^  1 

S.  Satellite  delivery  has  slipped  due  to  soluer  joint  problem  In  the  s.?nsor. 

U.  Kxj  lias  3lip{>ed  to  allow  time  for  Initial  Opervttional  Test  and  evaluation. 

7.  (D)  Resourco.s  :  Not  applicable. 


20  CY  1983 
1 

40  CY  1985 
As  required 


).  (U)  c. itnparsion  with  nr  1^902  Descriptive  Summary:  Not  applicable. 


i 


Test-  and  Evaluation  Data 


1 .  Development  Test  and  Evaluation;  The  Defense  Support  Program  has  been  designed,  developed,  tested  and  deployed 

as  an  operational  system  in  the  early  1970 *s.  The  system  is  a  classified  space  program  consisting  of  ground  control  and 
readout  stations  that  receive  data  from  satellites,  process  the  data,  and  presentf”  1 

information  to  the  National  Command  Authorities  and  military  commanders  for  decision-maki  ig  purposes.  Development.  Teat 
and  Evaluation/Initial  Operational  Test  and  Evaluation  on  the  prototype  Simplified  Pvocei;sing  Station  was  completed  in 
1978.  ever  the  next  several  yoars  three  major  system  upgrades  will  require  Development  Test,  and  Evaluation.  They  are 
the  Sensor  Evolutionary  Development  and f  ]upgrades>  the  Mobile  Ground  Terminals;  and 

the  Sate.lite  14  and  beyond  survivability  upgrades.  The  Sensor  Evolutionary  Development  satellites  will  have  an 
increased  number  ^  f  j  The  major  system  improvements  resulting  froii,  this  increase  is 

as  follows; 


~J  These  upgrades  have  three  different  elements:  the 

satellite,  the  software  modifications  aid  the  ground  station  upgrade  which  involves  replacing  the  computers.  The  sont<or 

portion  of  the  satellite  is  being  produced  by  Aerojet  ElectroSystems  Corporation,  the|~  sen¬ 

sor  ure  produced  by  the  Sandia  Corporation,  and  the  spacecraft  is  being  produced  and  integrated  by  TRW,  Incorporated. 
Development,  Test  and  Evaluation  will  be  performed  at  the  Aerojet  Exectrofystems  Corporation  and  TRW  facilities  prior  to 
government  acceptance,  which  is  scheduled  for  fiscal  year  1982.  The  satellites  will  then  be  stored  until  there  is  a 

launch  requirement-  The  computers  are  being  replaced  at  all  Defense  Support  Program  locations  by  Aerojet  ElectroSystems 

Corporation.  This  replacement  is  scheduled  to  be  completed  by  fiscal  year  1983.  Development,  Test  and  Evaluation  will 
ho  accomplished  on  this  replacement  in  conjunction  with  acceptance  testing.  The  system  software  Is  being  modified  to 
acc»>minoddte  the  Sensor  Evolutionary  Development  satellites  by  International  Business  Machines  Corporation.  Development, 
Test  and  Evaluation  will  bo  accomplished  prior  to  turnover  to  Strategic  Air  Command  (schedul’id  for  iiscal  year  1982) 
who  will  integrate  the  software  into  the  operational  system.  This  initial  software  installation  will  process  data 
from  the  current  satellite  configuration.  When  the  first  Sensor  Evolutionary  Development  satellite  i i  launched.  Air 
Force  Systems  Command  will  accorapliah  a  system  level  Development,  Test  and  Evaluation  to  insure  that  ail  elements  of 
the  system  work  together,  including  the  satellite,  the  ground  station  hardware  and  the  software.  The  purpose  of  the 
Moldle  Ground  Terminals  is  to  provide  survivability  to  the  Defense  Support  Program  ground  processing  and  communication 
elements  through  mobility.  They  will  use  the  same  computer  hardware  and  software  as  the  Simplified  Processing  Station. 
The  prime  contractor  will  be  Interi  ational  Business  Machines  Corporation.  Development,  Teat  and  Evaluation  will  be 
accomplished  on  the  antenna  which  is  new  md  at  the  Mobile  Ground  Terminal  system  level  to  ensure  that  the  Mobile 
Ci.'und  Terminal  can  meet  Its  mobility  and  communication  goals.  Satellite  J4  and  beyond  will  include  several  surviva¬ 
bility  upgrades  directed  by  a  Defense  System  Acquisition  Review  Council.  ( 


Budget  Activity;  Strategic  Programs^  #3 
Program  Element:  #1243tF^  Defense  Support  Program 

f 

J  Development  of  these  satellitei^  started  in  late  fiscal  year  19P1  and  the  first  will  be  delivered 
in  late  fiscal  year  1986.  The  ground  station  and  software  modifications  have  not  been  defined.  The  Development,  Test 
and  Evaiuation  program  for  these  upgrades  will  be  very  similar  to  the  Sensor  Evolutionary  Deveiop.aent,  Test  and  Evalua¬ 
tion  program. 

2  «  ( U )  Operational  Test  and  Evaluation; 

a.  Convbined  Development  Test  and  Evaluation  (DT&E)  and  Initial  Operational  Test  and  Evaluation  (lOT&E)  was 
performed  on  the  Defense  Support  Program  (DSP)  prototype  Simplified  Processing  Station  (SPS»  from  2fc  August  1978  to 

November  1978  at  Vandenberg  Air  Force  Base,  Californi^ .  This  combined  test  was  then  followed  by  dedicated  lOT&E  from 

~]  The  S^ace  and  Missile  System  Organization  (SAMSO)  was  respon¬ 
sible  for  DT6.E  while  the  Air  Force  Test  and  Evaluation  Center  (AFTEC),  assisted  by  personnel  from  the  Aerospace  Defense 
Cvtimand  (operating  command  for  DSP),  managed  and  conducted  lOT&E. 

b.  (U)  lOT&E  was  conducted  using  sirralated  and  "real  world"  "’events  with  prototype  SPS  hardware  and 

software.  The  objectives  were  to  evaluate  the  system's  performance  and  to  estifliate  the  reliability,  availability  and 
maintainability  of  an  operationally  deployed  system.  The  I0T4E  report,  October  1979,  identified  three  major  deficien¬ 
cies  whicli  would  prevent  the  SPS  from  being  operationally  uneful.  These  were: 


(2)  ' 


(2)  (D)  Excessive  computer-generated  message  error  rate  -  Mission  messages  were  periodlCrtliy  rejected  at  the 

tlatd  vUtJt  r Ihution  center  because  of  parity  error.  As  a  result,  mission  messages  were  lost. 

c-  Addl  t  ional  ly ,  the  lOTtiE  operational  availability  was  [ 

d.  Phase  I  follow-oii  test  and  evaluation  fpOTfcE)  of  the  SPS  was^conducted  by  AFTEC  I 

J  The  purpose  of  the  Phase  I  F0T6E  was  to 

cotifirn  cxnrection  of  t!io  deficiencies  identified  during  lOTfcE;  however,  the  SPi'  contit.ued  to  exhibit  [ 


Phase  II  FOT&E  of  the  CPS  was  conducted  by  StC  [ 
j  As  indicated  above,  ATEC  managed  the  lOTfcE  and  Phase  I  FOTfcE  for  the  S’^S  \ 


1 

i 

1 

i 

I 

Budget  Activity;  Strategic  Programs^  #3 
Program  Element:  #12431Fy  Defense  Support  Program 

r 


]  Preparation  of  SAC'ft  final  Phase  II  FOT&E  test  report  is  in  progress.  Test  team  briefings  to  the 
SAC  staff,  ADCOM  and  NORAD  on  test  results  are  to  be  completed  by  October  1981. 


f.  The  total  SPS  OTi.E  effort  identified 

g.  (U)  OT&E  for  the  Sensor  Evolutionary  Development  Satellites  and  (_^ 
Ground  Terminals,  and  Satellite  14  f*nd  beyond  is  currently  in  aovance  planning. 

3 •  System  Characteristics: 

Characteristics  Objectives 

For  the  current  cpeiation£>l  system 

r 

! 

I 

I 


Improvement  for  Sensor  Evolutionary  Development  and  _  ^  _ 

r 

i  I 

-j 


J 


Mobile 


Demor.st  rated 


Simulation/ 

Live  Events 
Siisulation/Live  Events 
Slmulation/Llve  Events 
Simu' at  lon/Li  ve  Fverits 
Operational 
C^eratlonal 

Simulation/Live  Fvents 
Simulation/ 

Limited  Live  Events 
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For  the  Simplified  Proces sing  Station 


(’hd'^ticterist  ica 


Object  tves 


ik.^monstr^ted 


Siinulat  Ion 


f>f>eratioual  Test 
and  Evaluation 

tipet  at  lor.d  I  Tost 
and  f^vuludliou 

1>  1  tt>u  i  a  t  i  on 


Simu k  at  Ion 


oi  l  t  it'  14  and  itoytnol  1  «i^ii»vcmentii 


FY  1983  RDT&S  DESCR\P'?IVE  SUMMARY 


Proijram  element:  12432F 

DoD  Mission  Area:  Strategic  Surveillance  &  Warning^  #  332 


Title:  PAVE  PAWS  Expansion _ _ 

Budget  Activity:  Strategic  Programs  #3 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

Number  Title 


FY  1981  FY  1982  FY  1983  FY  198/  Additional 


Total 

Estimate 


Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


TOTAL  FOR  PROGRAM  CLEMENT 


3,786  2,570  4,295  Continuing 


Not  applicable 


BRIEF  DESCRI PTION  OF  ELEMENT  AND  MSS  ION  NEED : 

The  PAVE  PAWS  Sea  Launched  Ballistic  Missile  (SLSM)  early  warning  system  is  being  expanded Q 

]  The  expansion  will  consist  of  two  new  PAVE  PAWS  phased  array  radars,  one  each  in  the  SE 
and  SW.  These  will  complemenT  the  two  sites  now  in  eperatiun  at  Otis  AFB,  K«‘»  and  Beale  AFB,  CA;  and  will  complete  the 
planned  four-sits  system. 

( U )  h;>SIS  for  FY  1983  RDT&E  REQUEST : 

Funds  requested  in  FY  83  will  allow  us  to  award  a  contract  and  begin  deployment  of  the  Southeast  3?te.  FY  83  will  sup¬ 
port  hardware  development,  new  software  generation  and  program  office  management  support. 


(’J)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMM.'RY; 


Total 

FY  1982  FY  1983  FY  1984  Additional  Estimated 

FY  19H1  Estimate  Estimate  Estimate  to  Completion  costs 


Rl>T{>K:  T!u*  Air  Force  did  not  request  fuieis  for  this  project  in  FY  02,  b  rt  the  Congress  added  $3.8M  of  RDT&E  funds 

t  i>  the  FY  82  afq>ropr i at  ion . 

Pr*)cur:**ment  :  He>  procurem«'nt  fvrndr  were  edded  in  PY  82 
(U)  OTHER  APPROPRIATIO!}  FtlNOS; 


P  rucu  r<-ment  { Oi  he  r ) 


€9,433  1  13,981  Continuing  Hot  applicable 


i 


Program  Element;  #12432F  Title;  PAVE  PAWS  Expansion _ 

DoD  Mission  Area;  Strategic  Survei  .lance  &  Warning,  #  332  Budgot  Activity;  Strategic  Programs  #3 

{ (J )  DETAILED  BACKGRO?JND  AND  DESCRIPTION^ ; 

Initial  action  to  deploy  a  PAVE  PAWS  Phased  Array  SLBM  detection  and  warning  system  began  in  1973  when  the 
Secretary  of  Defense  directed  the  Air  Force  to  develop  and  deploy  a  system  which  would  counter  the 

3 

The  first  new  PAVE  PAWS  site  at  Otis  AFB  MA  was  completed  In  1980  and  the  second  site  at  Beale  AFB  CA  became 
operational  in  1981.  Upon  final  Air  Force  acceptance  of  the  Otis  and  Beale  sites,  all  of  the  474L  sites,  except 
one,  were  closed.  The  FSS-7  radar  at  the  MacDill  AFB,  FL  remained  on  the  air  toT 

1 

The  first  two  PAVE  PAWS  sites  were  <lesigned  to  detect  and  provide  warning  of  aP 

The  sites  truck  primarily 

the  rocket  bodies  of  the  mibs-Alos  and  thus  provide  tactical  warning  and  very  limited  attack  sssessmtmt  information. 
They  can  also  track  ^  ^  thus  providing  some  additional  atvack 

fissessment  information  late  In  a  raid.  The  two  initial  sites  each  have  the  built-in  potential  for  growth  by  lOdb  of 
flower  ajierture  product.  This  growth,  if  exercised,  would  substantially  improve  their  attack  acsessment  capability. 

The  existing  SLRM  detection  and  warning  system  consists  of  the  Otis  and  Deale  PAVE  PAWS,  the  MacDill  FSS-7,  the 
PAHc::  radui  in  North  Dakota  and  tiie  FPS-85. 


(U)  Tiic  firoposed  two  new  sites  will  close  these  warning  gaps  in  the  SE  and  SW  and  provide  significantly  imjirove  1 
tactical  warning  and  attack  assessment.  In  addition,  when  th©  SE  site  is  fully  grown  to  the  lOdb  configuration  it  can 
amnime  the  NORNO  space  tracking  mission  now  being  done  by  the  FPS-85.  This  will  allow  u«  to  c1ob«  that  site  along  with 
liur  MacDill  site. 

{ !  I )  M  n  .A ‘m2  A<  'ri\f  i  t  ij^  : 

The  PA’w'E  PAWS  SLBM  Farly  W.iirning  System  ia  fiart  of  the  national  svstew  for  Tactical  Warning  and  Attack  Assessment. 
It  fijoviiles  confirmation  of  initial  launch  detection  information  provided  by  the|*  and 

comjilrfr.vu.trj  t h»-  information  jiruvideit  by  the  Ballistic  Missile  Early  Warning  System  (BMEWS),  Aircraft  surveillance  and 
Waiuiug  Systems  and  NORAD  Space  Detection  and  Tracking  System.  PAVE  PAWS  data  is  providitd  directly  to  NDRAD  and  the 
Natior.al  Military  '.'omraand  Center,  .ml  the  Strategic  Mr  Command  Commend  Center  and  to  other  users  via  the  North  Ameritran 
Air  Defense  CcMimand  (NOPAD)  427m  system  and  World  Wide  Military  C<jr*mand  and  Control  System.  (V/WMCCS) 


Program  Element i  # 12432F  Title:  PAVE  PAWS  Expansion _ 

DoU  Mission  Area:  Strategic  Surveillance  &  Warning^  ♦  332  Budget  AcL^vity:  Strategic  Progra.ns  #3 _ 

(U)  WORK  PERFORMED  BY:  Air  Force  Systems  Command,  Electronic  Systems  Division,  Bedford,  MA  in  conjunction  with  NORAD/ 
Aerospace  Defense  Command.  The  Aerospace  Defense  Center,  Strategic  Air  Command,  and  Air  Force  Communicatior a  Command. 
General  system  engineering  will  be  provided  by  the  Mltr^  Corpo  ution  of  Bedford,  HA.  Completion  will  be  Polici*-ed  for 
the  buildina  of  the  two  new  sites.  However,  the  new  sites  will  be  very  similar  to  the  first  two,  and  Raytheon  Corp.  of 
Wayiand,  MA,  wnich  was  the  prime  contractor  for  the  Otis  and  Beale  siteo,  may  be  the  only  respondent. 

( IJ )  P  PPG  PAM  ACCOMPLISHMENTS  A!jD  HITUPE  PROGRAMS : 

1.  (IJ)  FY  •*981  and  Prior  Acccniplishnents :  None 

2.  (U)  FY  19vS2  Program:  RDT^rE  funds  edded  to  the  FY  32  budget  by  Congress  will  be  used  to  re-establiah  a  PAVE 
PAWS  System  Program  Office  to  prepare  a  detailed  solicitation  to  industry  and  to  peXect  a  contractor  for  &  plat.ned 
early  FV  83  start  or  actual  site  deployment.  Funds  will  also  i>e  used  for  Icng-lead-time  development  support,  such  at. 
final  site  selection  and  environmental  Impact  analysis.  Preliminary  sites  seliscted  are  Rebbirss  AFB,  GA  and  Coodf;*ll>^w 
Ar-H,  TX. 

3.  (U)  FY  1983  Planned  Program:  In  f^Y  83  we  will  award  a  contr/^ct  and  begin  construction  u'f  the  Southeast  site. 

4.  ^U)  FY  1984  Planned  Program;  Begin  deployment  of  a  Basic  Southweet  PnV'E  PAWS  site,  and  uporade  the  Gouthetst 

‘iite  by  C),ib. 

5.  ni)  Pioqram  to  Comnletion;  In  FY  85  t!ie  SE  nite  will  be  upgraded  to  itg  f ip  1  lOdh  conf ig\>rat ion.  TOC  for  the 
SF  Hite  is  expected  in  early  FY  86  :>nd  the  SW  site  ii»  early  FY  87.  Once  the  lOdb  SE  site  is  scceptsd  by  the  usirig  com- 
nuuid,  the  JPS-85  rad^iv  at  Eglin  AFB  IT,  will  bo  clcye<l  resulting  in  an  operat ioi,:«;  and  maintenance  savings  and  avoidance 

I  of  t’ne  cost,  of  moilernizing  the  1960  vintage  FPS-85  radar. 


6. 

(ID 

Mi  1  e.H tones  ; 

!  Not  apj>li cable. 

7. 

CD 

Rostnrrcen  : 

Not  applicable. 

H, 

CD 

Com/»a  r  i  son 

with.  FY  1982  Descriptive  Summary; 

Not  applicable 

FY  1983  ROTAF  DESCRIPTIVE  SlIMMAR 


)8RJFF  DrsCFIPTION  OF  FlFMEflT  AND  MISSION  NEED:  Development  of  an  Inteqrated  Operational  Nuclear  Detonation  Detection 
’^ystemT'^^^DST l)eing  pur sue<r  in  this  "erement.  The  lONDS  is  being  aeveloped  to  provide  a  capability  to  detect, 
locate,  aud  report  in  near  real  time  tactical  nticleai  detonations  on  a  global  bas's.  lONDS  will  provide  data  to 
satisfy^.  -  -  ^  program  plan  calls 

for  sensors  on  r_  and  NAVSTAR  Global  Positioning  System  (GPS)  satellites  and  ground  readout  and 

displ ay  equ ipment  for  several  users:  the  National  Commard  Authorities,  commanders  of  theaters  and  uni f ied/sneci f ied 
cm'ivands.  Air  force  Technical  Applications  Center,  and  others  as  may  be  designated,  f" 

"1  support  are  the  primary  wartime  benefits  of  data 


derived  from  the  lOWS  sensor  netwvirk. 


'  *8ASIS  rOR  FY  1983  PDTAF  RFOUFST :  The  FY  19R3  program  will  support  integration  of  IDNDs  sensors  on  NAVSTAR  Global 
Po5iti(»hinq  System  fGPSI  sat  el"!  i  lies  and  continues  development  of  a  prototype  user  terminal,  a  satel  1  ite-to-sctel  1  it*' 
data  crosslink,  and  an  [  ^  ^censor.  The  data  crosslink  will  assure  transmission  of  lONDS  data 

1*.  near  real  time  on  a  global  basis  and  the  sensor  will  improve  lONDS  loc:ition  accuracy  to  provide  a[ 
str  rke/dam'iqe  assessment  capability. 

{Ul  'nf’PAPIsnfl  WITH  FY  198?  t^rSCRIf^T  IVF  SDMRARY-  Total 


FY  198? 

FY  1983 

FY  1984 

Additional 

Est  im<fted 

FY  1081 

Fst  Imate 

F  St  irncte 

Estimate 

to  Completion 

Costs 

313‘)7r  RDTAE 

rr.^'Tj 

■  ?TW" 

Msl  Prnc 

1^.435 

??.b?6 

\?VM  RDtAF 

4,000 

7^000 

?,900 

Other  Proc 

11.300 

lOTHIR  APPPOPRIATIGN  fONDS; 

Missile  Procurenent  TpF 

■!lH7r) 

lh.43S 

??.4bS 

70.b3R 

Cofrt  inuinq 

Not  Applicable 

Gt  her  Pr  ocur  ement  ( 

?1.?S3 

'ontimiing 

Not  ^>p11  cable 

Program  Elc^^ent:  n<?433F/31357F 


DcO  r on  Area: 


Strategic  Survei ilarct-*  and  Warning,  #332 
General  he^er.se  intelligence  Programs,  #31? 


T;tle:  Integrated  Operational  NUDETS 
Hetection  System  (li^NnsT 
Budget  AHlvIty:  Strate^icTrograms,  |3 
Intelligence  and 
Communications.  #5 


)nFfAILEP  nA<^KGROUNn  ANO  DESCRIPTION:  The  II. S.  nuclear  detcnat  ions  (NUDETS)  reporting  system  is  comprised  of  sensors  and 
reporting  ellHiients  wM3F  were  developeil  for  technicaf  intelligense  reporting.  The  effectiveness  of  these 

systems  in  reporting  NUDET  events  during  limited  or  general  war  will  degrade  rapidly  during  the  opening  phases  of  an 
.nack.  The  objective  of  this  program  is  to  remove  deficiencies  resulting  from  Soviet  technological  advances  and 
limitatio.s  -pherent  in  current  U.S.  surveillance  systems.  A  study  was  performed  in  FY  1975  by  Air  Force  Systems 
r.ommand,  v;:f.h  Surat^.-xic  Air  Comfnand,  Aerospace  Defense  Cc/mmand,  and  Air  Force  Technical  Applications  Center  (AFTAC) 
participation,  to  tvcluate  current  systems  and  determine  sensor  capabilities  required  to  provide  the  National  Cofreriand 
Authorities:  (NCA)  information  on  t/hicn  to  base  the  selection  of  appropriate  trans  attack  responses  and  to  suppo»’t 
effective  strategic  ^orcc  managment  during  all  phases  of  a  nuclear  co-iflict.  The  study  concluded  that  a  highly 
survivahle  nuclear  '-etonat ion  system  is  required  to  enhance  tne  ability  of  the  NCA^  and  theater  commanders  to  assess  the 
nature  of  attacks  on  ^he  Continental  United  States  and  on  our  overseas  forces.  A[”  jspace  based  nuclear 

detonation  detecUon  and  diagnostic  system  exists  today.  This  systera  consists  of  radiation  detectior  sensors  onf 

J  r.atellites,  bhangmeters  on  other  pro^am  satellites,  and  ground  elements  of  the T  **  and  the 
Satellite  Control  lacility.  Bhangmeters  willhe  deployed  on  ♦  ^satellites  as  repl'Cement  satellites 

are  roguired.  Of  the  current  systems,  the _ providesf  1  NUDET  detection  and  location  data  to 

the  NCA,  designated  Coirenander s-in-Chi ef ,  and  other  users.  L 

’  Current  space  assets  will  be  combined  with  additional  resources, 
where  practical,  to  partially  satisfy  NCA  and  fneater  NUDE?  surveillance  requirements,  >>*-hile  continuing  to  provide 
limited  uata  fer  J  The  lONDS  system,  as  planned,  will  consist  of  ii.iproved  sensors  on!  ‘'and 

sensors  on  Global  Positioning  System  ((^S)  sateMites  with  gr ound/airhorne  readout  ^  nd  processing  equipment  "^or  the 
system  users.  In  FY  1976  a  contracted  effort,  by  Ford  Aerospace  and  electronics  Co.,  evaluated  oar ametr ical ly  how 

nest  to  accomplish  the  lONDS  requirements  and  then  produced  a  system  design  definition.  Concurrently,  a  contract 
with  Rnckviel  1  International  defined  the  GPS  interface  modification  requirements  to  support  I0ND5.  Rockwell  Inter¬ 
national  comjileted  the  contract  to  identify  specific  Interface  ard  subsystem  designs  for  lONDS  and  performed  testing 
to  validate  that  there-  would  he  no  missi  an  imfiact  on  GTS  satellites  incorpor  at  ing  IDNDS  subsystems. 

Development  the  lONDS  was  previously  pursued  under  Program  Mement  (P.E.)  134TTF  in  FY  197B 

and  FY  1970  and  *Y  19B0.  NUDFT  sensors  are  currently  deployed  on  P  ^  and 

unproved  sensors  will  be  denloyt^i  on  ihose  satellites  as  IDNDS  becomes  operational.  As  an  interim  step  in  achieviiiO 
the  IdfDS  fnll  0{^er  at  ijvia  1  capability,  sensors  were_deployH  on  satellites  of  theb  I 

starting  v.ith  the^  jsalellit?  launch  in(  ^  IG.NDS  sensors  are  planned  fC/r^detil oyinent  on  GPS  (P.F.  as 

e.^rly  as  the  launch  of  the  refurbished  l)ual  1  f icat  ion  Tfst  Vehicle  in  FY  lOG?.  Development  and  production  of  t^e 

hdon  sunsorj  ♦or  IDNbS/GPS  is  being  fundtMi  fiy  the  ne,'artment  of  Energy  with  support  fromp 
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Program  Element;  #12433F/31357r  Title:  Integrated  Operational  NUDETS 

lletection  System  (lONpp'" 

Oof)  Mission  Area;  Strategic  Surveillance  and  Warning,  #332  Budget  Activity:  Strategic  Programs,  13 

iSeneral  Defense  Intelligence  Program'i7~#312  Intelligence  and 

io<nnxjnications ,  15 

(U)WORK  PERFORMED  BY:  Oevelrpment  and  procurement  s  ’iocompl i shed  by  Hg  Space  Division,  Los  Ar.geles,  Ca  with  the  assi't- 
ance  of  the  Air  Force  Technical  Applications  Center,  Patrick  AFB,  FI.  Rockwell  Internai  ional ,  Downey,  Ca  completed 
preliminary  Global  Positioning  System/IONDS  interface  studies  during  FY  1976  and  is  currently  unde;  contract  to 
integrate  lONDS  sensors  on  GPS  atellites.  Ford  Aerospace  and  Electronics  Co.,  Palo  Alto,  Ca  performed  System 
Definition  Studies  in  FY  1976  and  is  continuing  to  provide  systems  engineering  support.  Sandia  Cerporatiot;, 

Albuquerque,  NM  will  develop  and  produce  the  nuclear  detonations  sensors. 

( 1) ) PROGRAM  accomplishments  AND  FUTURE  PROGRAMS: 

1.  (n)rY  IdRl  and  Prior  Accomplishments:  In  response  to  an  evolving  requirement  for  an  increased  TOET  detection 
capabilTty,  an  ITINDS/nAVSTAR  GPS  study  was  performed  by  the  NAVSTAR  GPS  payload  contractor  under  Project  ?1?4  of 
P.r.  63424F  in  FY  1976.  This  study  concluded  that  a  relatively  simple  sensor  package  could  be  accommodated 
within  the  weight,  power,  and  physical  constraints  of  the  predicted  GPS  Phase  11  satellites.  In  FY  1976  Ford  Aerospace 
and  Electronics  Co.  conducted  a  contracted  studv  to  parametrical ly  explore  feasible  alternatives  to  performing  the 
lONDS  task.  This  study  also  sized  the  system  and  produced  a  preliminary  design  definition.  Also  in  FY  1976,  Rockwell 
Internati'^nal  conducted  a  sttidy  to  further  define  the  lONDS/GPS  interface  requirements.  A  study  was  also  performed 
.10  define*  performance  and  costs  for  a  change  to  the  GPS  launch  vehicle  if  one  is  required  because  of  increased  weight 
from  the  incorpor ation  of  secondary  payloads  on  the  GPS  Phase  If  satellites.  Contract  work  with  Rockwell  continued  in 
FY  P77  to  modify  .he  GPS  Development  Test  Vehicle  to  include  the  lONDS  payloads  and  perform  integrated  functional  and 
elcctrr^nagnetic  compatibility  tests  at  the  spacecraft  level.  This  effort  was  time  phased  to  be  completed  prior  to 
the  generation  of  the  GPS  Request  for  Proposal  for  the  FY  1979  buy  of  satellites.  Integrated  functional  and  thermal 
vacuem  tests  us‘nq  qualification  trodel  sensors  have  been  perforw-ed.  During  FY  197R  a  single  channel  lONDS  rec<*iving 
terminal  was  delivered  by  Ford  Aerospace  and  specif ications  for  the  prototype  operational  receiving  terminal 

channel/8  satellite)  were  developed.  During  FY  1979  a  positive  decision  was  made  relative  to  the  incorporation  of 
an  IDNDS  flight  payload  on  the  GPS  !^ial if ication  Test  Vehicle  (QTV)  satellite.  With  that  decision,  integration  of  the 
IU?1[)S  payload  onto  the  QTV  was  initiated  and  tests  performed.  Long  lead  items  were  procured  for  inclusion  of  lOHDS  on 
GPS  satellite'i  to  be  purchased  in  FY  1979. 

(Hiring  FY  1070,  goal i f icat ion  testing  of  the  IDNDS  payload  on  the  GPS  QTV  was  cofwieted.  Based  upon  these  and  prior 
l»*st  resiiUs,  the  decision  to  deploy  IDNOS  on  the  full  GPS  constellation  was  made  at  the  GPS  Defense  Systems  Acqui- 
silicn  Pevie*v  Council  II  in  dune  19/9.  The  lONDS  program  was  transferre^d  to  the  General  Defense  Intelligence  Program 
early  in  FY  JOPO  with  the  news*  program  element  313S7f.  This  transfer  was  reccsisnended  by  0MB,  supported  by  Air  Force 
Intelligence,  and  agreetf  to  h\  the  Secretary  of  Defense  in  December  1979.  The  Director  of  Central  Intelligence 
Identified  funding  to  support  integration  of  the  lONDS  sensors  on  the  GPS  satellites.  Design  changes  for  the 
inccr  pof  at  ion  of  ItiNfiS  on  the  GPS  Phase  II  satellites  were  develooH  and  modifications  were  made  on  unlaunched 
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Title;  Integrated  Operational  NUDETS 
lletection  System 

Budget  Activity:  strategic  Programs,  15 
Intel  Myence  and 
Commuifcdtion?,  15 

satellites,  as  required.  Program  element  12433F  was  reactivated  to  support  development  of  the  data  cross-link 
subsystem,  the  EMP  sensor,  and  development  of  the  receiving  terminal.  The  terminal  will  be  designed  to  be  compatible 
with  the  F-4B  and  EC-135  airborne  cotnmand  posts  and  ground  based  command  centers. 

1982  Planned  Program:  A  competitive  selection  of  a  contractor  for  development  of  the  lONDS  operational 

yroundTairborne  receiving  terminal  will  be  made  and  a  contract  awarded  the  winner  in  FY  1982.  Preparation*"  will 
continue  for  launch  of  lOflDS  sensors  on  CPS  Phase  II  satellites,  be(  nning  late  in  the  fiscal  year.  Dcvelopnent  of 
the  data  cross-link  will  be  completed  during  thi^  >ear. 

FY  1983  Planned  Program:  User  terminal  development  will  continue  as  will  launch  of  an  lONDS  sensor  to  '."wnplete 

launch  of  tlie  Phase  11  of  satellites.  Procurement  and  integration  of  cross-link  units  will  be  incc»  r.  d.e>!  with 

the  lONOS  sensor  units  on  each  satellite.  FY  1933  fursding  increas^over  last  yv'^r  supports  further  devr’-j;  of  a 
sateMite-to-satel  1  ite  data  crosslink,  an.[_  Jsensor  forf^  j  str  ike/damag*  >  ^^nssment , 

and  engineering  dengn  of  user  terminal  interfaces  with  EC-135  and  E-4R  cosuf.’^nd  po^  aircraft, 

(^QFY  1984  Planned  Program:  Testing  of  the  lONDS  prototype  terminal  on  an  EC-135  vrill  he  completed.  Pi  i  *  extent 

cf  operational  user  term:naTs  will  continue,  with  delivery  for  aircraft  integration  planned  for  EY  1985.  '-.r  ..oi 

of  iONOS  sensors  onto  NAVSTAR  GPS  operational  satellites  will  continue. 

S.  (U)t^foqram  to  Coinpletior:  This  is  a  continuing  program.  Design  and  development  acfivities  are  ’/eyed  to  the  ce , 
schedule.  The  lniiiaT“Operational  Capability  (IOC)  will  be  achieved  when  i?  lONDS  configured  GPS  satellites  are  o.i 
orbit. 

h.  (!  )’''iJU‘stone*’ :  Not  applicable. 


Program  Element:  #12433F./?1357F 
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FY  1983  rOT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #12450F 

Title: 

Space  Defense  Operations 

( Antisatellite ) 

DoD  Mission  Area:  Space  Defense, 

*123 

Budget  Activity: 

Strategic  Programs,  #3 

(U)  RESOURCES  (PROJECT  LISTING) ($  in 

thousands ) : 

Project 

‘Jumher  Title 

FY  1981 

Actual 

FY  1982 

Estimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

14,433 

1,096 

6,470 

2,902 

Continuing 

Not  Applicable 

(II)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  Is  the  companion  program  to  the  antisatel Itte  (ASAT)  development 
effort  funded  under  Program  Eleme;  t  (PE)  64406F,  Space  Defense  Systems  f Ant isatel 1 ite )  and  provides  for  the  opeiational 
deployment  of  the  production  ASA';  capability.  This  requires  \:he  production  of  ASAT  interceptors,  modification  of  air¬ 
craft  and  the  procurement  of  special  handling  and  test  t>qulpiKant.  In  addition,  RDT&E  funding  is  required  for  development 
of  training  aids  and  manuals,  transition  of  test  software  to  operational  formats  and  support  of  Initial  Operational  Test 
and  Evaluation  efforts. 

BASIS  FOR  FY  1*^83  RDT&E  r.FQt^EST!  Operational  unique  stu;He8  and  trade-offs  will  continue  and  Prototype  Miniature 
Air-hdunched  System  operational  deficiencies  will  be  investigated  and  solutions  developed.  Cost  estimates  are  based  on 
System  'Program  Office  analyses  and  contractor  cost  proposals. 

(U)  rOMPARISON  WITH  FY  1981  DESCRIPTIVE  SUMMARY- 


^'Y  198  < 

n  1982 

Estimate 

FY  1983 

Estimate 

FY  19B4 

Estimate 

Additional 
to  Completion 

Total 

E^t imated 

Costs 

i  vrfch* 

14,508 

1,100 

2,100 

- 

0 

APPROPRIATIOU  FtnWS; 

-Missile  Procurement 

0 

0 

0 

32,b0C 

Continuing 

Not  Applicable 

THIS  PAGE  IS  UNCU^SSIKIB) 


Pro9ram  Elemeni-:  #  1245nF 

DoD  Mission  Area:  Space  Defense >  #>23 

DE7AILEC  BACKGRdVJND  ANH  DESCRIPTION;  Baseline  planning  for  the  initial  Air  Forcj  nonnuclear  antisa tsllite  (ASAT) 
capability  envisions  deployc^ent  of*  J  modified  F-15  air-defen^a  interceptors  at  J  stateside  bases.  These 

F-15's  will  setve  jointly  as  air-deFenae  interceptors  and  ASAT  carrier  aircraft.  Preliminary  planning  calls  for  pro¬ 
curement  of  in  excess  of  ^  Prototype  Miniature  Air-Launched  Systems  (PMALS)  ASAT  missiles  to  support  operational 
deployroent.  Prior  to  Initial  Operational  Capability  (ICC).,  special  support  and  test  equipment  unique  to  the  ASAT 
mission  must  be  designed  and  developed.  Training  prog  ams  and  technical  publications  to  prepare  the  operating  command 
to  assume  responsibility  for  the  weapon  system  will  be  developed.  A  combined  development  test  and  evaluation  and 
Initial  Operational  Test  and  Evaluation  (lOT&E)  effort  is  planned  and  vvill  require  engineering  and  technical  support 
from  the  development  agency  and  contractors.  As  development  test  results  are  available,  minor  changes  in  ASAT 
design  may  be  required.  RDT&E  funding  in  this  Program  Element  (PE)  will  support  design  modifications  of  the  ASAT  to 
an  operational  configuration.  Finally,  ASAT  computer  software  modifications  dictated  b/  flight-test  results  will  be 
funded  within  this  PE. 

ACTIVITIES:  This  program  supports  Space  Defense  Systems,  PE  644;06F,  and  other  program  elements  in  the  Soace 
Defense  Systems  Program:  PE  63428F,  Space  Surveillance  Technology:  PS  63438F,  Satellite  Survivability;  PE  12424F, 
SPACETRACK;  PE  123) IF;  Korth  American  Air  Defense  Command  Combat  Operations  Center. 

(P)  WORK  PCRFORMFO  BY :  This  program  is  managed  by  Air  Force  Systems  Commai.d  Space  Divisor.,  Los  Angeles,  CA.  Prii'naiy 
contractors  are  Vought  Corporation,  Grand  Prairie,  TX  and  Boeing  Aerospace  Corporation,  Seattle,  WA.  Aerospace  Corpora¬ 
tion,  El  Se:|undo,  CA  provides  teclmical  support.  Aircraft  modifications  will  be  contracted  to  McDonnell  Douglas 
Aircraft  Corporation,  St.  Louis,  MO. 

( U  )  PRCXIRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS  j 

1.  (n)  FY  19B1  and  Prior  Accop’dI ishments :  Operational  unique  studies  and  tT  ado-offs  have  bet^r  ccnducted  for  the 
PMALS  mission.  This  includes  corrertion  of  o|>erational-relat ed  deficiencies  uncovered  during  the  PMALS  development. 

2.  (?i)  FY  1982  Program:  PMALS  operot ional-related  deficiencies  will  continue  to  be  investigated  and  trade-offs 
developed. 

3.  FY  19F. 3  Planned  Program:  T 

_J  The  increase  in  FY  198?  funding  relative  to  amount  shown  in  FY  ’982  Descriptive  Summary  reflects  transfer 
of  fun<Ji!  witliin  thin  Prtjgram  Elerrw-^nt  from  Aircraft  Modification  account  to  RDT&E  for  modification  of  test  aircraft. 

A.  FY  1984  Planned  Program;  FM/iLSr 

- - - 

R.  (U)  Program  to  Completion;  Rf>Ti.E  support  will  continue  as  required. 

f'  Milestones;  Initiiil  Ojierational  Capability  (lO?):  (Sae  PE  64406F  for  additional  Milestones). 


Title;  Space  Defense  Operations 
Budaet  Area:  Strateaic  Programs. 
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Program  element;  #12450F 

DoD  Mission  Area:  Space  Defense,  it  123 

7.  (U^  Resources :  Not  applicable 

8*  (U)  Comparison  with  FY  ^982  Budget  Data:  Not  applicable 


Title:  Space  Defense  Ovv, rations _ 

Budget  Activity:  Strategic  Program 
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FY  1983  RDTtE  DESCRIPTIVE  SUMMARY 


Program  Element:  #  33131F _  Title:  Minimum  Essential  Emergency  Communications  Network  (MEECN) 

DOD  Mission  Arer:  Strategic  Communications,  jjf333  Budget  Activity:  Strategic  Programs,  #3 

( U )  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1934 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Total  for  Program  Element 

14,780 

45,429 

49,606 

39,993 

Continuing 

Not  applicable 

2832 

VLF/LF  Improvements 

14,780 

32,300 

39,214 

27,270 

Continuing 

Not  applicable 

2834 

Proliferated  Groundwave 
Communications  System 

10,000 

8,Ono 

7,000 

5,700 

30,700 

2833 

Adaptive  High  frequency 
Communications 

3,129 

2,392 

5,723 

2‘f,540 

37,029 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  element  Is  the  Air  Force  portion  of  a  continuing  program 
supporting  the  Chairman,  Joint  Chiefs  of  Staff,  who  Is  responsible  for  delivery  of  decisions  of  the  National  Command 
AuLlioriLy  in  a  precise  and  timely  manner  to  Current 

emphasis  is  on  improved  command  and  control  communications  In  the  very-low-frequency,  low-frequency,  and  high- 
frequency  bands  to  Improve  survivabll itv ,  endurability,  and  performance  under  adverse  nuclear  and  Jamming  conditions. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  request  includes  funds  to  continue  the  development  of  several  communi¬ 
cations  systems.  In  the  low-f requeucy  replme,  development  of  a  system  of  proliferated  relay  stations  will  continue, 
with  the  primary  early  objectives  being  establishment  and  testing  of  a  prototype  network  and  then  Its  expansion  into  a 
’*t!» in-line”  network  snannlng  the  continental  United  States.  FY  83  funds  will  also  be  applie  d  to  the  development  of  a 
new  generation  of  high-frequency  radio  equipment.  A  system  concept  is  envisioned  where  radios  will  be  "programmed” 
to  maintain  connectivity  with  a  minimum  of  operator  attention.  In  the  very-low-frequency  and  low-frequency  category, 
\ipgra<ies  to  our  current  Survivable  Low  Frequency  Communications  System  (A87L;  will  be  undertaken.  These  include  a 
new  receiver  for  bomber  aircraft  and  an  automatic  message  processing  capability  to  be  incorporated  into  our  current 
receiver  systems  in  ground  comnuind  centers,  missile  launch  control  facilities,  and  airborne  command  posts.  This 
capability  will  reduce  errors  in  critical  data  messages  which  will  extend  the  range  of  acceptable  performance.  Tlje 
funding  amounts  requested  are  based  it.  part  on  forecasts  to  complete  development  already  under  contract.  In  part  upon 
engliteerlng  estlmstes,  and  in  part  upon  parametric  studies  by  Air  Force  cost  analysts. 
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Prograni  Element:  #  33131F _  Title:  Minimum  Essential  Emergency  Communications  Network  (MEECN) 

DOD  Mission  Ai'ea:  Strategic  Comnijnlcatloi  ,,  #333  Budget  Activity:  Strategic  Programs.  #3 

( U )  COMPARISON  WITH  PY  1982  DESCRIPTIVE  SUMMARY: 


FY 

1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

,352 

45,600 

TBD 

Not  Applicable 

Coi tlnulng 

Not 

Applicable 

Procurewent  (Other) 

- 

- 

TBD 

Not  Anplicable 

Continuing 

Not 

Applicable 

Procurement  (Aircraft) 

- 

11,900 

TBD 

Not  Applicable 

Continuing 

Not 

Applicable 

(U)  OTHER  APPROPRIATION 

FUNDS: 

Procurement  (Other) 

89,935 

Continuing 

Not 

Applicable 

Procurement  (Aircraft) 

PE  11142F 

PE  11312F 

(12,500)  Lf 

(14,700) 

(17,200) 

(2,700) 

Continuing 

Con  winning 

Not 

Not 

Applicable 

Applicable 

i/ 


Parentheses  Indicate  that  tunJlng  Is  In  program  elements  other  than  33131F. 
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Project:  _  Title:  VLF/LF  Improveneuts 

Prograa  Eleiaent:  #33131F _  Title:  Mlntmem  Essential  Emergency  Communications  Network  (MF.ECN) 

DOD  Mission  Area.  Strategic  Communications,  #333  Budget  Activity:  Strategic  Programs,  #3 

DETAILED  BACKCUOUNO  AND  DESCRIPTION ;  The  Minimum  Espenti.al  Emergency  Communications  Network  coiislsti^  of  systems 
specifically  designed  to 

_  Communications  In 

the  very-^low-f requeiicy  and  low-frequency  regions  of  the  spectrum  have  attributes  useful  In  strategic  communications. 
These  Include  low  ambient  propagation  loss,  significant  penetration  of  sea  water,  and  relatively  good  performance 
in  a  nuclear  disturbed  er vl ronraent -  This  project  consists  of  Improvements  to  our  existing  verylow-f requency/low- 
frequency  communlr.utlons  system  to  extend  range.  Improve  resistance  to  Jamming  and  nuclear  effects,  and  Increase  message 
accuracy  at  all  ranges.  Tl»e  system  consists  of  (1)  airborne  transmitters  and  receivers  In  EC-135  and  E-*4  airborne 
command  post  aircraft;  (2)  transmitters  and  receivers  at  fixed  ground  locations  at  Silver  Creek,  Nebraska,  and  at  tlawes, 
Callfotiiia;  and  (3)  receivers  at  Strategic  Air  Cumraaiid  wing  command  posts,  Intercontinental  ballistic  missile  launch 
control  centers,  and  northern  area  radio  relay  sites.  The  system  improvements  are  based  upon  validated  requirements  of 
tile  Strategic  All  Comuuind  and  the  other  Single  Integrated  Operational  Plan  Commande  ru- In -Chief ,  system  deficiencies  as 
reported  by  the  Defense  Comiauhicatlomi  Agency^  and  priorities  of  the  Joint  Chiefs  of  Staff. 

Rli^i-A'i’ED  ACTIVITIES:  This  program  is  coordinated  with  work  by  tne  Defeust  Counminications  Agency,  Navy,  ano 
Army  In  romplementat y  portions  of  ti»e  Minimum  Essential  Emergency  Communlcui:  Iona  Network  Program  Element  33131. 
Modltlcutlon  funding  for  Instaliatlon  of  the  system  Improver.euts  is  contained  In  PE  11142,  KC-135  Squadrons,  and  In 
PE  11312F,  Post  Attack  Command  and  Control  System.  Demodulators  to  provide  Jamming  resistance  were  procu.'ed  with 
EY  1979  and  FY  1980  funds,  and  Liiese  demodulators  will  be  Installed  in  missile  launch  control  centers  using  funds 
programmed  in  PE  11213F,  Miiuuciu.in  Squaarons. 

(II)  WORK  PERFOilMED  BY :  Electronic  Systems  Ulvlsloti  located  at  lluiscom  Air  Force  Base,  Massaciiuuetts,  has  managerial 
1 .  pons  I  hi  1  i  Ly  for  tne  Pe-  larcli.  Development,  Test,  and  Evaluation,  wJti.  support  from  the  Rome  Air  Dexclopmeiit 
Center,  Air  Force  Logistics  Command,  Sliaiegit..  Air  Com«iu»»d,  end  otJ.er  Air  Force  n*a Jor  cummands.  Supporting 
cotiti  actors  are  Weit  Ingitoui.  e  Electric  Corporation,  Defense  uiid  Electronic  Systems  Center,  Baltimore,  Maryliind 
(jam-resistant  uiodulalora/demoihilaloi  s  and  high-power  ( lOG- k  i  lowat  t )  airborne  transmitter  for  EC-135  aircraft); 

Spears  AsstKtlutes,  Nutwood,  H.iss.it'hiisett  s  (hor  Ixoutal  ly  polarifcU  airborne  receive  antenna);  Sunlcraft,  Incorporated, 
Ciilcago.  Illinois  (diversity  reception  equipment);  and  Auialytfcal  Syctems  Engineering  Corporallon,  Burlington, 
Massachusei  Is  (system  engineering  supi^ort), 

( ^ ^  accomplishments  MHI  future  PKOCKAMS : 

1.  (U)  FY  1981  and  Pi'ior  Accorapl IsiimtMits;  Development  of  Jam-res  t ant  i»f>dul  tturs  and  demodulators  was 

cuuiplctud  In  August,  1978  .tad  a  production  contract  w<*  4  awarded  to  West  Ingtiouse  In  November.  1978.  Subsequeii:  I  y , 
the  Stiver  Creek,  Nebraska  i.nd  Hawes,  California,  Itxed  transmitter  ai'es  were  modified  0111!  tiir  E-4B  N.”itlonai 
Kmvrgency  Airborne  Coinm.iiid  Ptisl  and  EC-135  airborne  command  post  modlf  leal  ton  programs  were  Initiated.  A  200-k  1  iou.ij  t 
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Project:  #2832  Title  VLF/LF  Improvements 

Program  Element:  #33)31F  TITLE:  Minimum  Essential  Emergency  Conmun teat Ions  Network  (MEECN) 

DOD  Mission  Area:  Strategic  Communications,  1333  Budget  Activity:  Strategic  Programs,  #3 

amplifier  was  also  Installed  in  the  E-AB  aircreft  by  the  Boeing  Company,  Seattle,  Washington,  Two  feasibility 
models  of  lOO-lcilowatt  transmitters  were  fabricated  and  tested  at  grouiiu  Installations,  with  the  development  of 
modification  kits  to  install  100-kilowatt  transmitters  the  EC-135  aircraft  as  the  ultimate  objective.  A  contract 
was  awarded  to  Westinghouse  Electric  Corporation  in  Ot  e,*,  1979  for  full  scale  development  of  these  high-power 
transmitters.  This  development  will  improve  connectivity  with  ground,  sea,  and  airborne  elements  of  the  Air  Foret, 

Kavy,  and  Army  supporting  the  Kinimum  Essential  Emergency  Communications  Network.  The  Preliminary  Design  Review 
and  the  Critical  Design  Review  were  completed  in  1980.  Development  of  the  high-power  transmitter  continued  during 
FY  1981.  Airborne  tests  of  prcpagatlon  of  the  horizonta ’ ’ v-pclarised  component  of  very-low-frequency  signals  were 
conducted  in  1976-1978  and  revealed  that  significant  jam -k esistance  and  range  improvements  are  possible  by  (a) 
u>=^  'I  antennas  oriented  to  receive  the  horizontally-polarized  signal  components,  (b)  automatically  combining  the 
h  zontally-polarized  signals  with  the  currently-received  vertically-polarized  signals,  and  (c)  producing  composite 
messages  automatically  by  combining  the  result  of  the  two  polarized  inputs  with  repeated  transmission  of  the  same 
message,  A  contract  was  awarded  in  July,  1980,  for  full-scale  development  of  the  horizontally-polarized  antenna,, 
and  plai.s  were  made  during  1980  for  full-scale  development  of  Diversity  Reception  Equipment  to  do  the  automatic 
combining  and  signal  processing  of  the  two  polarized  signals  and  the  message  repetitions  described  .^bove.  During 
FY  1981,  the  Preliminary  Design  Review  and  the  Critical  Design  Review  for  the  horlzontally-polar ized  antenna  were 
completed.  A  preliminary  contract  was  swarded  to  a  disadvantaged,  snail  business  contractor  (Sonlcraft,  Incorporated) 
tor  structuring  the  Diversity  Reception  Equipment  development  piograra.  The  full-scale  development  will  be  conducted 
through  the  Small  Business  Administration. 

l‘"Y  1982  Program:  Develupoent  and  testing  will  be  completed  for  the  horizontally  polarized  anterna  and 
the  lOO-Lllowatt  transmitter.  Full  scale  development  will  begin  on  the  Diversity  '':ceptlon  Equipment  and  on  a  new 
mi nlatur l/.ed  receiver  for  installation  on  bomber  aircraft.  Receivers  on  bombers  will  permit  direct  reception  of 
emergency  action  messages  being  transmitted  by  EC-135  and  E-4  airborne  command  posts.  Analyses  have  Indicated  that 

I 

(3)  (U)  FY  1983  Planned  Progrem;  Primary  efforty  during  FY  i98i  will  he  coutlnea* ion  of  the  full-sjale  develop¬ 

ment  of  the  Diversity  Reception  Equipment  under  the  au&plcea  of  the  Small  Business  AdnlnJ st ration  and  continuing  of  the 
validation  phase  of  the  development  program  for  homhei  receivers. 

4.  (U)  FY  1984  Planned  Program:  The  validation  phaue  of  the  bomber  receiver  le.mlnal  will  be  completed  during 

FY  H84  and  the  program  will  tr.Hnsltion  Into  tail-scale  development.  The  Critical  Design  Review  is  scheduled  for  the 

Diversity  Reception  Equipment. 

5.  (U)  Program  to  Completion:  The  development  progk«.r<.i  for  the  bobber  receiver  and  the  L'lveralty  Reception 

F.qulpmenl  will  be  completed;  however,  this  la  a  continuing  program  which  must  assure  that  a  high  probability  of 

successful  cotamunl  cat  Iona  to  strategic  forces  is  ou^lntalned  as  the  threat  ‘.o  such  cu.  munlcttlona  svolves. 
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Project:  i?2832  Title:  VLF/LF  Improvements 

Program  Element:  #33131F  Title:  Minimum  Essential  Emergency  Communications  Network  (KEECN) 

DOD  Mission  Area:  Strategic  Communications,  <^333  Budget  Activity:  Strategic  Programs,  #3 


6.  (U)  Milestores: 

Not  applicable 

7.  (U)  Resources: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cest 

RDT&E 

14,7«0 

32,300 

39,214 

27,270 

Continuing 

Not  Applicable 

Procurement  (Other) 
Procureraertt  ^.Aircraft) 

(12,500)  1/ 

1,175 

Continul ng 

Not  Applicable 

PE  111A2F 

(14,700) 

(17,200) 

Continuing 

Not  Applicable 

PE  ]1312F 

(2,700) 

Continuing 

Not  Applicable 

8.  (U)  Comparison 

with  FY  1982 

Descriptive  Summary:  U 

RDT&E 

14, 332 

32,200 

TBD 

Not  Applicable 

Continuing 

Not  Applicable 

ProcurcMiient  (Other) 

TBD 

Not  Applicable 

Continuing 

Not  Applicable 

Procurement  ( Ai rcraf t/PEl 1 142F ) 

11,900 

TBD 

Not  AppU.:able 

Continuing 

Net  Applicable 

Notes:  V  Parentheses  Indicate  tint  funding  Is  in  program  elements  other  that  33131?. 


This  project  was  not  identified  by  number  seoaratt ly  from  the  others  In  this  program  element  at  the  time 
the  FY  1982  Descriptive  Summary  was  prepared. 


565 


Project;  #^834  Title:  Proliferated  Groundwave  Communications  System 

Program  F.lerient:  #33131F  Title:  Minimum  Essential  Emergency  Communications  Network  (MEECN) 

DOD  Mission  Area:  Strategic  Oommuti  teat  Ions,  #333  Budget  Act-vlty:  Strategic  Programs,  #3 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Minimum  Essential  Emergency  Communications  Network  consists  of  systems 
specifically  designed  to V 

I  Communications  In  the 

low-f reque  icy  region  of  the  spectrum  nave  attributes  useful  In  strategic  communications.  These  include  low  ambient 
propagation  loss  and  relatively  good  performance  in  a  nuclear  disturbed  environment.  Thin  project  will  define, 
develop,  test,  and  deploy  a  proliferated  groundwave  communications  system.  The  purpose  of  this  system  Is  to  provide 
US  strategic  forces  with  the  ability  to  maintain  critical  CONUS  long  range  coaunand  and  control  communications 
conoectlvity  despite  disruptions  Induced  by  physical  damage  as  well  as  ionospheric  disturbances  caused  by  nuclear 
detonations  In  the  trans-attack  phase.  Survivability  for  this  system  Is  provided  primarily  by  proliferated  relay 
nodes,  using  unmanned,  EMP-hardened,  jara-reslstant ,  groundwave,  radio  equipment  collocated  with  existing  commercial/ 
government  broadcast  towers  where  feasible.  Strategic  force  commanders  and  units  (equipped  with  EMP-hardened,  jam- 
roslstant,  secure  radio  equipment)  Interact  with  nearby  relay  nodes  for  participation  In  the  overall  network.  The 
Proliferated  Groundwave  Communications  System  program  will  be  structured  to  provide  survlvable  and  enduring 
:onnectivlty  for  tactical  warning,  positive  control  launch  of  the  bomber  forces,  emergency  action  message  (EAM; 
dissem' nation  to  CONUS  commanders  and  forces ]of  a  nuclear  conflict  and  to  serve  as  an 
orderwire  foi  strategic  forces  f 

(U)  RELATED  ACTIVITIES;  A  proof  of  concept  demonstration  will  be  conducted  by  the  Air  Force  Weapons  Laboratory 
under  Program  Element  64711F  System  Survivability. 

(U)  WORK  PERFORMED  BY;  Electronic  Systetas  Division,  Hanscom  AFB,  Massachusetts  will  be  responsible  for  monitoring 
contractual  effort  to  acquire  this  system.  The  Joint  Strategic  Connectivity  Staff  Is  developing  the  Operations 
Concept.  The  Air  Force  Weapons  Laboratory  and  Defense  Communications  Agency  will  provide  technical  support. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1,  (U)  FY  1981  and  Prior  Accomplishments;  Not  Applicable. 

2.  (U)  FY  1982  Program:  The  proof-of-concept  demonstration  being  conducted  by  the  Air  Force  Weapons  Laboratory 
will  be  ex,iaudcd  by  tl'.e  addition  of  a  fourth  station.  Thlt,  will  permit  early  Investigation  of  automated  diverse 
routing  technology.  A  system  definition  effort  will  be  conducted  and  acquisition  of  equipment  made  for  a  prototype 
network  of  relay  nodes  and  strategic  terminal  equipment.  The  prototype  system  will  Include  all  major  syseea 
characteristics  except  for  jam-resistance  a*  COMSKC;  however,  provisions  will  be  made  to  permit  retrofit  with  these 
capabilities. 


3. 


FY  19U3  Planned  Frograa; 


Installation  of  the  prototype  system  will  be  completed  by  the^ 

'I  Planning  will  be  conducted  for  Installation  In  "FY  l^^SA  of 


additional  relay  and  terminal  equipment. 


I 

( 
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Project:  #2834  Title:  Proliferated  Groundwave  Ccamunlcatlons  Syeteis 

Progrcm  Eleicent:  #33131F _  Title:  Mlataom  Essential  Emergency  Communications  Network  (MEECN) 

DOD  Mission  Area:  Strategic  Communications,  #333  Budget  Activity:  Strategic  Programs,  #3 

4.  FY  1984  Planned  Program:  Initial  operational  capability  (IOC)  will  be  achieved  In^ 

_ j  Provisions  will  h>.  made 

to  permit  follow  on  retrofit  with  COMSEC  and  antljam  capabilities. 

5.  Fr  >grain  to  Completion;  Final  operrtlonal  capability  will  be  achieved  by  the  proliferation  of  additional 
relay  nodes  until  sufficient  alternative  paths  are  avallablef 


1  The  system  will  be 

retrofitted 

with  Jam- 

resistance  and  COMSEC 

capablll ties. 

6.  (U)  Milestones. 

Not  applicable. 

7.  (U)  Resources: 

FY  1981  FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual  Estimate 

Estimate 

Estimate 

to  Completion 

Costs _ 

RDTiE 

10,000 

8,000 

7,  COO 

5,700 

30,700 

Procuieuie>:L  (Other) 

88,760 

TBD 

N/A 

8,  (U)  Comparison 

wlrh  FY  1982  Descriptive 

Summary:  1/ 

Rt)T&E 

10,000 

y  Note:  This  project  was  not  lden*^ifled  by  number  8epara'':«^ly  from  the  others  In  this  program  element  at  the  time 
the  FY  1982  Descriptive  Summary  was  prepared. 
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FY  1983  DESCR»;PTr7E  31M¥RY 


prograni  Element:  #33152F  TITLE:  VWMXS  INFORMATION  SYSTEM 

OOt)  Mission  Area:  STPATBGTC  IbibORMATim  SYSTEM  Budget  Activlty7~  jV  ^TRATEClg  PROGRAMS 

"  (U)  RESaiOS: 

Project 
Number  Title 


TOTAL  FOR  PROGRAM  ELEMEJ^*  0  0  6,366  7,287  Continuing  Not  Appllcaole 

(J)  BRIEF  hescripTION  OF  FUMFNr  AND  fllg^ION  NEED:  PE  includes  manpo^L  author  I  sat  lof^,  peculiar  and  ormron  sur>- 
port~equIpneht,  necessary  facIflHes  anSTThe  ass^oclated  costs  for  all  resoura.'S  directly  associated  with,  plarnlng, 
designing,  developing,  proairing,  leasing,  progranming,  operating  and  maintaining  new  Automated  Tata  Processing 
(ADP)  fav':ilities  for  the  World  Wlcle  Military  Connaivl  6  Control  System  ([MVXS)  Information  Sv’Stem  (WIS) .  The 
existing  VA^CCS  ADP  System,  whicn  was  acquired  in  the  early  1970s  is  rapidly  beijoming  oosolete  and  increeisingly 
diffiailt  and  uneconomical  to  itaintain  and  operate.  Modernizatiorv'^replacement  of  t^le  Honeywell  ADP  as  well  as 
revisiai  of  existing  reporting  proceviures  is  needed  to  provide  a  responsive  oommand  and  control  system  (ot  the 
National  Command  Authority,  the  Joint  Quefs  of  Staff  (JCS)  and  the  Ccjimanders  in  Chief  (CINC). 

i'"Y  1983  RDT&E  RE?CUES1‘!  Includes  funds  for  the  support  of  the  requirements  definition  study,  asso- 
ciat ed  with  W^S  transition  at  AF  sites.  Includes  funds  for  system  engineering,  ardiitectural  definition  and  ini¬ 
tiation  of  syste?'  design  specif ications.  Fund  estimate  is  biased  on  efforts  onoducted  by  similar  program  offices. 

(U)  OnfrARTSICM  Wl^m  EY  1982  DESCRIPTIVE  SUmiPY;  fk>t  A|r^li cable 

(U)  ono  AFFd^^pRiz/ngj  pi^jins: 


FY  19J1 
Actual 


FY  1982  . 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Addi: .  yf\al 
to  Cq  xietion 


‘Potal 

Estimated 

Costs 


Prccurenvant 

Military  Ci.XtStructiaij 

Ofii::ration  arvl  Maintenance 


Continuing 

Continuing 

Continuing 


Not  /^li cable 
Not  Applicable 
Net  Applicable 
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Proqiam  Elanent:  #33152  F  Title:  WtOCS  INP08MATI0N  SYSTEM 

POD  Mission  ^roat  334  STPATECIC  JNFORMRTIQJ  SYSTEM  Budget  AcEIvityt  3,  STRATOC^PPOGRAMS 

(U)  rarTAILED  BACtijg^OUNp  AND  EgSCRIPTK^:  WIS  is  a  modern izati.en  effort  aimed  at  replacing  existing  V^WXS  ADP 
Honey^/eil  equipment.  rSeTiew  system  will  provide  interactive,  on-line,  state-of-the-art  technology  to  the 
National  Catinand  Authorities,  JCS,  tiie  CINCs,  as  well  as  other  designated  users.  The  new  syston  will  provide  an 
Automated  Mesi^age  JIandling  capability  as  well  as  a  "friendly"  marMnachine  interface. 

REIATED  ACTIvmES:  PE  33151F,  funds  the  airrent  WM3CS  AIP  systen^  within  the  AF.  PE  33152F  will  fuiKi  for 
the  procurement  o£  eil]  WIS  AE^  for  the  AF  in  the  1S86-1990  time  frame  and  adso  for  the  developrent  of  the  joint 
portions  of  the  I-JIS.  PE  63735  ider.tif ^es  additional  RAD  funds  for  WIS  transition  efforts,  in  support  of  AF  sites. 

(U)  WORK  PERFC^MED  BY:  Ttie  AF  effort,  is  managed  by  Electronic  Systems  Division  Hansocm  AFB,  Ma. 

(U)  FRGSr^AM  AQCXMPLISHMaTrS  AND  FUIURE  PtmiAMS: 

1.  (U)  FY  1931  and  Prior  Acoomplishments*  Not  Applicable 

2*  FY  1982  Pre^ram:  Not  Applicable 

3.  (b)  FY  198?  Planned  Program:  Funiing  vill  continue  the  planning  and  technical  support  for  an  interface 

with  the  WIS  Joint  Program  f’^ager  (JPM) .  The  JPM  is  tasked  with  developing  the  joint  portions  of  tlie 
WIS.  Assessmaits  will  he  made  concerning  the  potential!  impact  of  these  WIS  activities  on  the  Af  sites, 
funning  will  provide  for  accomplishment  of  sci^ules  and  planning  efforts  in  support  of  HQ  CKAF  program¬ 
matic  and  budgetary  actions.  Funding  will  also  permit  the  WIS  JPM  to  perform  overall  system  engineering 
and  architecture  refinement  necessary  for  the  WIS  program  acquisition.  Detailed  System  Specification  for 
tlie  Resource  and  Unit  Monitoring  (RLM) ,  Conventic/ial  Pl^inning  and  Executicn  (CFAE) ,  and  associated  ele- 
r*v2nts  of  the  Nuclear  Planning  aixl  Execution  application  sofware  program  will  be  initiated.  Design 
Spticif icatioris  for  the  WIS  Cemmand  Informaticn  Suppot  t  (CIS)  element  will  be  oorcpleted  /ind  initial  proto* 
tytie  develojanent  will  be  started.  Selective  site  protoype/pi lot  developments  will  he  undertaken  and 
evaluated.  Interface  oontrol  specifications  and  requirements  analysis  efforts  slidll  be  continued. 

Management  and  integration  of  the  current  system  upgrade  will  oonti  Mje. 

'*•  1^84  Planned  Program:  Tne  FY  84  WIS  development  effotts  will  be  concentrated  in  the  development 

of  ttio  CIS  prototype  system  and  full  scale  developng^nt  of  the  detailed  specifications  for  RUM  and  CPtE 
anilications  software  families.  Detailed  specificatic..\s  for  RIM  ard  CPtE  host  pcucessors  will  he 
r\.',ol(jpev)  and  an  HIV  :or  harc^^are  ard  support  software  will  be  initiated.  Competition  for  development  of 
tJK?  1^1  and  CP4.E  software  will  he  initiated. 


) 


» 


I 


Prograirt  Element:  #33152  F 

DOO  Missicjn  Area;  334  STRATEGIC  INFORMATION  SYSTEM 


Title;  INFORMATION  SYSTtM 

Budget  Activity:  3,  STFATTCI^ PROGRAMS 


5.  (U)  Program  to  Ccnpletiofi;  Full-scale  developnert  effort  to  mcx3ernize  the  existing  AE«P  equipment  and 
proceauresT  Continued  R&D  to  enhance  the  system  and  integrate  state-of-the-art  technology  where 
possible.  System  design  effoL»:s  to  interface  AF  unique  systems  with  the  WIS. 

6.  (U)  Milestones;  Not  Applicable 

7.  (U)  Rerources;  Not  Applicable 

8.  (U)  Compariscai  with  FY  1982  I^escriptive  Sunnary;  Not  Applicable 


570 


f 


1 


4 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Progr-im  Element:  133601T 

DoD  Mission  Area:  Strategic  Communications ^  #333 


Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 
Budget  Activity:  Strategic  Programs,  43 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands); 

Project  FY  1981 

Number  Title  Actual 


Additional 

Total 

FY  1982 

FY  1983 

FY  1984 

to 

Estimated 

Estimate 

Estimate 

Estimate 

Completion 

Cost 

Total  for  Program  Element  25,901  8C,114 

2478  Air  Force  Satellite  Communications  25,901  80,11A 


50,901 

50,901 


29,945  Continuing  Not  Apnllcr.ble 

29,945  Continuing  Not  Applicable 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  consolidates  the  development,  procurement  and  installa¬ 
tion  of  the  g-ound,  aircraft  and  satellite  communications  equipments  needed  to  satisfy  critical  needs  of  the  National 
Command  Authorities  and  the  military  Commander s-ln-Chlef  for  reliable,  worldwide  communications  for  command  and  control 
of  the  Single  Integrated  Operational  Plan  and  other  designated  forces. 

(U)  BASIS  FOR  FY  1983  RESEARCH  DEVELOPMEITT  TEST  AND  EVALUATION  REQUEST:  Includes  fends  to  continue  development 
of:  (1)  single  channel  transponders  and  associated  ground/airborne  Emergency  Action  Message  transmit  and  receive  sub¬ 
systems,  (2)  operational  monitoring  aids,  (3)  hardware  and  software  maintenance  tools,  (41  the  upgrade  to  missile 
launch  conrrul  centers  for  Improved  performance  in  a  nuclear  environment,  (5)  improvements  for  increased  resistance  to 
jamming,  (6)  upgrades  to  service  more  users  with  Limited  channels,  and  (7)  Improvetients  to  connectivity  from  airborne 
coranuuid  posts  to  micie  T  weapons  storage  sites.  Funds  are  also  Included  for  evaluation  of  airborne  relays  for  contingency 
restoral  of  UHK  satellite  communications.  The  cost  estimates  for  these  efforts  were  obtained  by  using  in-house  cost 
estimating  relat lonshlps  and  contiactor  estimates. 


(U)  COMPARISON  UITM  AMENDED  FV  82  Dr  SCRIPT  I VE  SUMMARY: 


FY  1981 

Vi  1982 

Esc imate 

FY  1983 
Est Imate 

FY  1984 
Estimate 

Additional 

to 

Completion 

Total 

Estimated 

Cost 

Ki-s^-arch  Dcvelopacut  Vest  and  Evaluation 
i' foe urcifl»M\t  (Missile) 

Proeuromi-uL  (Other) 

3’.  ,355 
15,454 
27,288 

5i.),l00 

0 

14,140 

TBD 

C 

Continuing 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 
Hot  Applicable 
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Project  Number:  12478  Title:  Air  Force  Satellite  Comanunicatlons  (AFSATCOM)  Systeta 

Program  Element:  #33601?  Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 

DoD  Mission  Area:  Strategic  Communications,  #333  Budget  Activity:  Strategic  Programs,  #3 

(U)  OTHER  APPROPRIATION  FUNDS: 


Procurement 

Quantities 

(Missile) 

(Satellite  Tranapondere) 

5,000 

1 

0 

0 

28,600 

1 

31,500 

1 

ConLinulng 

Not  Applicable 

Procurement 

Quantities 

(Other)*(lncludes  initial  apa'^es) 
(Terrainals/Terminal  Modifications) 

24,175 

46 

14,443 

8 

10,448 

5/215 

67,240 

75 

Continuing 

Not  Applicable 

'■.7C 


I 
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Project  Number: 

Program  Element 

DoD  Mission  A 

DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Air  Force  Satellite  Communications  System  program  is  an  ultra  high  frequeury 
communications  system  that  provides  command  and  control  communications  to  the  National  Command  Authorities,  the  vioiuc 
Chief c  of  Staff,  the  military  Comraanders-in-Chief ,  the  nuclear  and  supportive  forces  and  selected  high  priority  uaers. 

The  wartime  mission  of  this  System  is  to:  (1)  disseminitc  Emergency  Action  Messages,  (2)  provide  conferencing  communica¬ 
tions  to  Commanders-ln-Chief  from  their  worldwide  locations,  (3)  direct  the  forces,  (A)  report  status  and  (5)  terminate 
hostilities.  In  peacetime  this  sysvera  is  used  daring  training  exerciser,  contingency  operations,  crlsia  management, 
search  and  rescue,  huo^anl tarlan  missions,  and  for  relay  of  reconnaissance  Information  u-.id  missile  teisting  data.  Terminals 
will  be  installed  in  B-52'c  and  FB-lll's,  in  Intercontinental  Ballistic  Missile  launch  control  centers  and  in 
airborne/ground  command  posts,  cankers  *KC-ld),  reconnaissance  and  surveillance  aircraft,  and  ground  based  cruise  missile 
launch  centers.  The  space  segment  consi*'t6  of  multi-channel  transponders  on  the  Satellite  Data  System,  Fleet  Satellite 
Communications  Syatep  and  classified  host  spacecrai't.  Single  channel,  transponders  are  being  developed  for  improved 
assurance  of  transmitting  the  Emergency  Action  Messages  to  the  forces  end  will  be  deployed  cn  several  host  spacecraft 
Including  the  Defente  Satellite  Communication  System  an;*  the  Satellite  Data  System  satellites.  Tc  achieve  the  survivabie 
two  way,  worldwide  ccmmunlcatlons  needed  to  provide  command  and  control  through  crisis  management  and  all  phases  of 
nucle.ir  war,  improvement to  th^  Air  Force  Satellite  Coit.^un lea t ions  System  are  needed.  These  required  Improvetpents 
are  nlgher  availability  of  service,  increased  capacity  to  serve  tne  growing  termliial  population,  and  Improved  electro¬ 
magnetic  and  physical  survivability.  Many  different  types  of  communlcsLlone  ayi'tem  candidates  were  examined  to  provide 
these  Improveoenls;  however,  the  Defense  Syytcf*  .•cquisttlon  Review  Co‘.u.cli  approved  a  new  satellite  system  in  Jai'uacy 
1979.  Initial  developmental  funding  for  these  new  satellites  and  asjociateu  terminal  improvements  was  Usappreved  by 
Cougr.fS']  in  1979,  1980,  and  1981.  In  October  1980,  the  Assistant  Secretary  of  Defense  for  Communications ,  Command, 

Tonirol  and  Intelligence  (ASD/Cj».>  initiated  a  joint  communications  satellite  architecture  study.  As  a  result,  on 
16  April  1981,  a  new  communication  satellite  architecture  was  approved.  This  new  architecture  includes  a  new  strategic/ 
tactical  satellite  system,  ^  ne  called  MILSTAR,  and  associated  terminals.  ^ 

To  supplement  the  [  j  transponders  will  be 

procured  within  tl)e  AFSAYCOM  program  element  for  integration  on  boat  oatelllces. 

DELATED  ACTIVITIES:  Aircraft  terminals  ate  funded  in  *.he  weapons  syatem  program.  Approved  Air  Force  users  Include 
he  following  program  elements:  illl3F,  b-52;  111A2F,  EC-  and  RC-135;  lllISP,  FB-lll;  32015F,  E-A;  27222F,  KC-lOA; 

112121',  Titan;  and  11213F,  Mlnuteman  Launch  Control  Centers.  The  Mlnuteman  and  Titan  Intercontinental  Ballistic  Missile 
programs  will  Integrate  the  satellite  termiaals  into  the  launch  crntrol  facilities.  Additional  uowis  tnclade  the  Navy 
TACAHO  Program  and  Army  Nuciair  \'*apoi.a  Storage  Sites.  Program  Element  63A3jF,  Advanced  Space  Communlcatlono ,  provides 
central ‘  z.'d  phoinlng  for  lmpr«'ven  satellite  communications  and  develops  and  demonstrates  technology  to  ir.creaee  the 
rell;blllty  *^nd  ^!n^vlvabl llty  of  space  communications.  That  technology  1*>  transferred  to  this  Pregraa  for  opeiatlonal 
development,  iicegram  Element  VUlOK,  Defense  Satellite  Cemaun lea t Ions  System,  funds  host  spacecraft  and  will  fund  and 
procure  the  single  channel  transponders  in  FY  1982.  The  Satellite  Data  Syster,  Program  Element  351S8F,  and  Program 
Element  13109N,  Navy  Satellite  Comrrunl  cat  Ions ,  are  rhe  major  satellite  systems  hosting  Air  Fo’’Cfc  Satellite  Communications 
System  equlpmcf t.  Additional  Fleet  Satellite  ComTun (cat tons  satellites  arc  programmed  In  PE  33109N. 
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Project  Number:  #2478  Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 

Program  El-jmentl  ?33601F  Title:  Air  Force  ?.atelllte  Communl  cat  Iona  (AFSATCOM)  Syatem 

DoD  Mission  Area:  Strategic  Communications,  #333  budget  Activity:  Strategic  Programs,  #3 

(U)  WORK  PERFORMED  BY:  The  Air  Force  Sicellite  Communications  System  is  managed  by  the  Space  Division,  Los  Angeles  Air 
Force  Station,  CA.  Support  facilities  include  the  Camp  Parks,  CA,  Satellite  Test  Facility.  The  transponders  on  the 
Satellite  Data  System  are  built  by  Hughes  Aircraft  Company,  SL  Scgundo,  CA,  and  on  the  Fleet  Satellite  Communications 
System  by  TRW  INC,  Redondo  Beach,  CA.  The  terminal  development/production  Is  managed  by  the  Electronics  Systems  Division, 
Hanscom  AFB,  MA-  Terminal  development  was  conducted  by  the  Colxlns  Telecommunications  Products  Division  of  Rockwell 
International,  Cedar  Rapids,  lA.  Tenninal  prod-  ctlon  is  managed  by  the  Collins  Communications  Systems  Division  of 
Rockwell  International,  Newport  BsAch,  CA.  System  modems  are  produced  by  LINKABIT  Corp,  La  Jolla,  CA.  The  transponders 
^hnt  will  be  deployed  on  the  De'en^ie  Satellite  Ccmmunlcatlons  Svstem  spacecraft  were  developed  by  General  Electrics 
Valley  Forge,  iV..  Fejoral  Contract  Research  Center  support  is  rovlded  by  the  Aerospace  Corporation,  Los  Angeles,  CA; 
MITRE  Corporation,  Bedford,  MA  and  Lincoln  Laboratory,  Lexington,  HA. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

^981  and  Prior  Accomplishments:  initial  Opi.atlonal  Test  and  Evaluation  was  completed  In  October  1975  using 
a  host  transponder  in  polar  orbit  and  pre-productf jn  terminals.  A  terminal  production  decision  was  received  on  30  June 
19/b  and  delivery  of  airborne  and  command  post  terminals  began  in_ July  1978.  T 

Fleet  Sat^llte  Communications  System  satellites 

were  launched  successfully  in  February  1978,  Hay  1979,  January  and  October  1980.  The  fifth  Fleet  Satellite  Communica¬ 
tions  sai"‘lllte,  launched  on  6  August  1981,  failed  to  achieve  operational  status.  Interfaces  between  this  system  and 
other  command  and  control  systcus  were  developed  to  assure  interconnectivity,  and  the  consolidated  ground  terminal 
effort  wis  Initiated  to  reduce  the  number  of  major  ground  terminals  required  for  the  system.  Initial  Operational 
Capability  was  achieved  May  1979.  Over  300  teruinals  have  been  Installed  In  B-52.  FB-111,  EC/RC-135,  and  E-4B  aircraft 
and  selected  ground  command  posts. 

2.  (U)  FY  1932  PROGRAM:  FY  82  funding  will  contlm-e  the  multi-year  ground  terminal  consolidation  and  remoting  projects, 

development  of  an  encryption  capability  with  the  National  Security  Agency,  and  the  oultl-year  development  of  the  Defense 
Satellite  Communications  System  **haoe  ill  single  channe.  transponder  and  Its  message  injection  subsystem.  Production  of 
the  ground  portion  of  the  single  channel  transponder  Injection  subsystem  will  begin.  The  single  channel  transponder  on 
tl»e  Defenae  Satellite  Communications  Syst-^w  spacecraft  IncreaBcs  Loth  electromagnetic  and  physical  turvlvablllty  of 
Emergency  Action  Message  d' sseulnation.  Electromagnetic  survivability  Is  provided  by  higher  frequency  uplinks  and 
physical  survivabl llLv  Is  attained  by  employing  multiple  transponders.  The  production  of  lauech  control  center  terminals 
will  be  completed.  The  Installation  of  terminals  in  B-52,  EC-135  and  FB-lll  aircraft  and  ground  command  centers  will 
continue.  Components  to  permit  tb^^  terminals  tu  uce  the  Improved  modulation  and  faster  frequency  hopping  will  be 
developed.  Full  scale  developraen*^^  of  capabilities  to  transirlt  Emergency  Action  Messages  with  improved  jam-resltlance 
from  command  posts,  to  improve  connc'-tlvlty  from  airborne  command  pests  to  the  nuclear  weapons  storage  sites  and  to 
improve  roesnage  reception  at  the  ralssllic  launch  control  f  ^illtles  will  begin.  Initial  design  studies  of  an  airborne 
relay  system  for  contingency  restoral  of  UHF  satellite  communications  will  begin.  Terminal  Installations  in  B-52H,  FB-iU, 
EC-135,  and  the  iwijority  of  B-52G,  RC-135,  cemuand  posts,  and  missile  launch  control  centers  will  be  completed.  The 
results  of  the  Follow-On  Operational  Test  and  Evaluation  effort  will  be  docu^nted  and  essential  system  changes  made. 
Concept  validation,  risk  reductio.)  efforts,  .nd  Inlvlal  research  and  development  will  begin  on  c  new  multi-mission 
communications  satellite  (MILSTAR)  to  operate  at  extremely  high  frequency  (EHF). 
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Project  Number:  #2A78  Title:  Air  Force  Satellite  Comaunlcatlons  (SATCJM)  System 

Program  Element:  #33601F  Title;  Air  Force  Satellite.  Coamunications  (SATCOM)  System 

DoD  Mission  Areaii  Strategic  Communications,  #333  Budget  Activity:  Strategic  Progranta,  #3 

3.  FY  1983  PIuANNED  PROGRAM:  Development  of  capabilities  to  Improve  system  jam-resistance,  improve  connectivity  from 

airborne  command  posts  to  the  nuclear  weapons  storage  sites  in  Europe,  provide  service  to  more  users  with  limited 
channels,  and  Improve  the  receive  capability  for  missile  launch  control  centers  will  continue.  ^ 

_j  Production  of  the  single  channel  transponder  terminal  subsystem  will  continue 
ana  production  will  begin  on  the  system  operational  monltorlng/malntenaace  hardware.  Terminal  installations  in  B-52G 
aircraft,  missile  launch  control  centers,  and  RC-135  aircratt  will  be  completed.  The  air  Force  Satellite  Communications 
System  ground  terminal  program  will  be  completed. 

A.  FY  198 A  PLANNED  PROGRAM.  The  development  of  the  more  jam-resistant  airborne  subsystems  and  improvement  to  the 

European  airborne  command  posts  will  continue.  Completion  of  development  and  initial  procurement  of  the  u,;grades  to  the 
terminals  in  the  missile  launch  control  centers  is  planned.  Completion  of  production  of  the  single  channel  transponder 
tei-minal  subsystem  hardware  and  system  monitoring  hardware  is  also  planned.  | 


5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program  to  provide  highly  jam  resistant  and  survlvable  command 

and  control  communications  for  the  nuclear  capable  forces  anu  other  high  priority  users. 


0. 

Milestones: 

DATE 

A. 

Development  Start 

Jan 

1973 

B. 

Test  and  Evaluation  Complete 

Oct 

1975 

c. 

Terminal  Production  Decision 

Jul 

1976 

D. 

Terminal  Production  Start 

Dec 

1976 

E. 

r 

First  Terminal  Delivery 

Jul 

1978 

"1 

1 . 

) 

Fleet  Satellite  Coraittunlcat ions  System  (F-1)  Launch 

Feb 

1978^ 

Lincoln  ExperL’^ental  Satellites  (demonstrated  advanced  technology) 

Mar 

1976 

L. 

Mission  Element  Need  Statement 

Oct 

1978 

M. 

First  Strategic  Satellite  Syatem  Defense  System  Acquisition  Review 

Jan 

1979 

L 

0. 

Council  I 

Fleet  Satellite  Communications  System  (F-2)  Launch 

May 

n 

197^ 

P. 

Initial  Operational  Capability  Milestone 

May 

19/9 

0. 

Fleet  Satellite  Communications  System  (F-3)  Launch 

Jan 

1980 

R. 

r 

Fleet  Satellite  Communications  System  (F-A)  Launch 

Oct 

1980 

1 

\ 
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Project  Number;  #2A78  Title;  Air  Force  Satellite.  Conununlcetlons  (AFSATCOM)  System 

Program  Element;  T33601F  Title:  Air  Force  Satellite  Communications  (AFSATCOM)  System 

DoD  Mission  Area.  Strategic  Communications,  #333  Budget  Activity:  Strategic  Programs, 

Milestones;  Date 

T.  Fleet  Satellite  Communications  System  (F-5)  Launch 

L  n|- 

1 

V.  Full  Operational  Capability  fcr  Air  Force  SatelTlte  Communications  System 


EXPLANATION  OF  MILESTONE  CHANGES 

*  These  are  dates  when  the  Satellite  Data  System  payloads  are  available  to 

be  launched.  Specific  launch  dates  are  dependent  upon  replenishment  requirements. 

RESOURCES;  Not  applicable 
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Program  Element:  #33601F 

Budget  Activity:  Military  Astronautics  and  Related  Equipment,  14 
Program  Element:  33601F  -  Air  Force  Satellite  Communications  System 
Test  and  Evaluation  Data 


1.  (U)  De>el^..2nt  Test  and  Evaluation  (DT&E);  The  Air  Force  Satellite  Communications  System  Terminals  were  devel- 
oped  by  Collins  ..adio  Company,  Cedar  Rapids,  Iowa.  The  terminals  are  designed  on  the  modular  concept,  with  capibllltles 
ranging  from  single  channel  to  simultaneous  multi-channel,  multiple  satellite  communications.  Increases  in  capability 
are  achieved  by  exchanging  or  adding  modules.  DT&E  was  conducted  in  two  phases:  (1)  on-going  in-plant  DT&E,  and  (2)  as 
part  of  a  Combined  DT&E/Inltial  Operational  Test  and  Evaluation  (lOT&E)  in  CY  1975.  Special  features  Include  high 
component  commonality  between  airborne  end  ground  terminals  as  well  as  between  terminals  with  different  capabilities, 
high  reliability  and  built-in  test  equ.pment  to  iKolete  faults  and  peruit  rapid  component  replacement.  The  in-plant 
I)T4iE  Is  continuing  on  additional  terminal  conf Igurstlons  including  component  and  subsystem  qualification  and  performance 
testing.  Deficiency  corrections  have  been  tested  both  in-plant  and  at  Electronic  Systems  Division  (ESD),  Hanscom  AFB,  MA, 
for  Incorporation  in  the  production  terminals.  The  first  transponder  compUced  development  tests,  ‘.’as  integrated  on  a 
spacecraft,  launched  and  used  for  combined  DT&E/IOT&E. 

2.  (U)  Opgr^ional  Test  and  Evaluation;  The  Initial  Operational  Test  and  .^valuation  (10T4E),  managed  by  the  Air 
Fore  Test  and  Evaluation  Center  (AFTEC),  was  combined  with  t'.e  Development  Test  and  Evaluation  (DT&E).  The  combined 
test  and  evaluarlon  prograta  began  on  1  February  1975,  and  lOT&E  was  concluded  in  September  19/5.  DT&E  was  extended  to 
verify  design  fixes  for  Identified  equipment  deficiencies. 

(U)  T‘-;e  lOT&E  objectives  were  accomplished  In  slu  categories  of  tests  or  phases;  (1)  demonstrations  of  basic 
sysrom/termlnal  tunctlonal  capabilities;  (2)  performance  tests;  (3)  network  tests;  (4)  B-52,  FC-135  network  demonstra- 
lions;  (5)  logistic  aupportabllity  tests,  and  (6)  RC-135  special  operabillty/compatibllity  tests.  The  first  test 
category  demonstrated  basic  operational  capabilities  and  limitations  of  the  system,  termlnala,  and  termlna’  subsystems. 

The  second  and  third  test  categories  togefher  provided  an  estimate  of  effectiveness  and  t'^uitability  of  actual  AFSATCOM 
network  operation  in  an  operational  environment.  The  fouitb  test  category  served  to  verity  that  the  results  of  the 
first  three  categories  were  applicable  to  two  specific  operational  installations.  The  llfth  test  category  evaluated 
logistics  supportablllty  under  conditions  approximating  those  anticipated  when  the  AFSATCOM  system  becomes  operational. 

The  tlnal  test  category  ev..luated  special  RC-135  limited  test  objectives.  As  the  combined  test  program  progressed  from 

periods  of  largely  technical  testing,  emphasis  shifted  to  operational  testing.  Technical  and  operational  tests 
were  perlormed  ccncurrently  when  such  testing  couid  be  conducted  on  a  non-interference  basla.  Aliborne  technical  perfor- 
nance  testing  provided  Operational  performance  data  which  was  correlated  with  network  teat  data.  The  lOT&E  Involved  seven 
test  sites  (no  ranges),  six  test  aircraft,  nine  pre-production  terminals,  one  satellite  and  a  satellite  simulator. 

Airborne  terminals  were  installed  on  both  test  and  operational  aircraft,  while  all  four  grouud  termU-Sls  were  ueed  In  an 
operation,  I  conf Igurat.on.  Air  Force  personnel,  with  foruial  or  on-the-Job  training,  ocerated  the  terminals  to  provide 
realist  If  operator/lerminal  Interface  evaluations.  The  number  of  operators  participating  during  any  one  test  was  the 
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Budget  Activity;  Military  Astronautics  and  Related  Equipment,  #4 
Program  Element:  #53601F  -  Air  Force  Satellite  Communications  System 

same  as  that  expected  during  normal  operational  conditions  for  that  terminal  configuration.  Trained  operators  were 
provided  by  the  Strategic  Air  Conmand  (SAC),  Military  Airlift  Command  (MAC),  Air  Force  Communications  Command  (AFCC) , 
Electronic:  Security  Command  (ESC),  9ch  Airborne  Command  and  Ccntrol  Squadron  (ACCS)  and  the  6th  ACCS.  Contractor  per¬ 
sonnel  were  present  to  perform  maintenance. 

(U)  The  sixty-seven  deficiencies  Identified  during  initial  operational  test  and  evaluation  (I0T6E)  were  priori¬ 
tized  by  the  using  commands  and  provided  to  the  System  Program  Office  for  resolution.  Slxty-slx  cf  these  have  been 
corrected  and  officially  closed.  The  remaining  deficiency  is  an  electromagn'>tlc  compatibility  (EMC)  problem  between 
the  AFSATCOM  terminals  and  other  systems  already  on-board  the  B-52  aircraft.  The  fixes  for  all  deficiencies  IdenwlfieJi 
during  lOT/iE  are  being  evaluated  during  the  follow-on  operational  test  and  evaluation  (FOT&E.) 

(U)  On  I  July  1976,  the  Secretary  of  the  Air  Force/Installations  and  Logistics  made  a  decision  to  proceed 
with  production  provided  that  fixes  for  the  deficiencies  Identified  during  lOT&E  were  included  in  the  production  contract 
wlilcli  was  subsequently  awarded  to  Rockwell  International. 

(U)  Follow-on  operational  test  and  evaluation  (FOTiE)  on  the  production  terminals  began  in  January  1930.  HQ 
AFTEC  is  conducting  phases  I  and  II  of  the  FOTaE  tverif Icatlon  of  fixes  for  lOT&E  deficiencies  and  wideband  network 
periurmaiice) .  HQ  SAC  will  conduct  and  AFTEC  will  monitor  Phases  III  and  IV  (continued  evaluation  of  operational 
et  fct-L  1  veiioss  and  suitability  with  cent  inu.^ix  ly  increasing  network  complexity  as  more  production  terminals  are  fielded). 
According  to  the  current  schedule.  Phases  I  and  11  will  end  in  June  82,  and  Phases  III  and  IV  in  June  83.  The  Ff>T&E 
Is  being  conducted  using  AFSATCOM  transponders  on  the  Satellite  Data  System  and  Fleet  Satellite  Communications  System 
(FLTSATCOM)  operational  satellites;  production  terminal  equipments  installed  in  B-b2,  FH-lll  and  EC-135  aircraft;  and 
operational  procedures  developed  bv  the  using  cocaands.  The  objectives  are  to  evaluate  performance  in  an  operational 
environment  and  to  verify  reliability,  maintainability  and  fixes  to  def Ic lenclej. ,  The  FOT&E  is  using  operational 
assets  employed  on  nornuil  training  missions,  to  the  extent  practical.  SAC  is  the  primary  participant  in  the  test.  Tlie 
operational  terminals  are  being  operated  and  maintained  by  the  appropriate  using  agency  personnel. 

(U)  Beginning  in  October  1981,  the  AFTEC  AFSATCOM  Lest  team  at  OffutC  AFB  conducted  a  two-month  operational 
ussessmeiit  of  the  Single  Channel  Transponder  Injection  Subsystem  (SCTIS).  The  SCTIS  is  the  terminal  equipment  for  the 
AFSATCOM  Single  Channel  Transponder  (SCT)  on  the  DSCS  111  spacecraft.  The  SCT  on  the  DSCS  III  satellites  has 
anti- Jam  Improv* aents  that  will  allow  the  Emergency  Action  Hessages  to  be  transmitted  at  Super  High  Frequency  (SHF)  from 
DSCS  tertainals.  The  SCTIS  equipment  at  Offutt  AFB  NE,  and  Sunnyvale  AFS  CA  was  connected  by  telephone  linea  to  a 
satellite  simulator  for  the  operational  ansessment.  Hardware  at  Camp  Parks  Radiometric  Station,  CA  was  connected  via 
Lincoln  Kxper ifsent al  S.itelllte  Kuiu.ber  9  (LES-9)  to  the  SCTIS  equipment  at  OffuTt  for  transmission  of  test  messages 
to  SAC  bt>iabors.  Preliminary  results  of  this  tear.  Indicate  he  SCTIS  equipisenc  performed  all  of  its  required  ^'unctions; 
however,  tliere  arc  same  technical,  procedural  and  technlcrl  data  deficiencies  that  will  be  corrected.  The  final  report 
from  AFTEC  is  expected  in  late  February  198?. 
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Budget  Activity;  Military  Astronautics  and  Related  Equipment,  #4 
Program  Element:  3360il  -  Air  Force  Satellite  Coinaunlcaclons  System 
3.  Syatem  Characteristics 

Characteristics  Objectives  Demonstrated  Demonstrated  By 


Data  rate  (Words/Mlnute) 

^  100 

[ 

100 

Operational 

Test 

Error  Rate 

1 

Operational 

Test 

Antl-’am  Protection  (declbel/watt 
Air  Force  Satellite  Communl-’ 
cations  System 

Single  Channel  Transponder 

■'  f 

f  J 

J 

t~ 

Development 

Test 

Ultra  High  Frequency 

To 

be  determined 

Development 

Test 

Super  High  Frequency 

To 

be  determined 

Development 

Test 

Mean  time  between  failure 

100  to  1,000 
depending  on 

hours 

terminal 

Yes 

Development 

Test 

conf Igurat ion 

FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #  33603F  Title:  Mil  STAR  SATCOH  System 

DOD  Mission  Area:  Strategic  Communlctlons ,  l?333  Budget  Activity:  Strategic  Programs,  #3 

(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands); 


Project 

FY  1981 

FT  1982 

FY  1933 

FY  198A 

Additional 

Total 

Estimated 

Number 

Title  Actucil 

Estimate 

Estimate 

Estimate 

to  Cotipletlon 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

79.78A 

256,990 

Continuing 

N/A 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HcEX>:  The  MILSTAR  Satellite  Communications  System  will  '.rovlde  worldwide 
satellite  comriunicatlons  for  command  and  control  of  tactical  and  strategic  forces  of  all  services.  The  MILSTAR  Satel- 
llt  System  I.h  needed  to  (1)  provide  anti- jam  communications  to  a  wide  variety  of  strategic  and  tactical  military  users 
(2)  achieve  survivability  and  endurance  In  a  nuclear  wt r  environment  (3)  Improve  connectivity  to  mobile  users  and 
sraaH  mil  Is  (A)  T  ^ 

(5))  j to  tactlcal/moblle  users  and  (6)  Improve  interoperability 

amoung  service  componemts.  MILSTAR  is  also  a  major  component  of  a  program  top 

’  Accordingly,  It  will  Include  a  survlvable  and  enduring  mission  and  network  control  segment. 

(U  '  BASIS  FUK  FY  1963  RDT&E  REQUES'I ;  This  request  includes  funds  to  initiate  the  Fvll  Scale  Engineering  Developoient 
of  a  new  communications  satellite  (MILSTAR)  and  associated  airborne  terminals  for  command  and  control  of  strategic  and 
'.dctlcal  forces. 

(U)  COMPARISON  WITH  198?  DESCRIPTIVE  SUMMARY:  The  program  is  a  new  start  in  FY  1983.  No  descriptive  summary  was 
prepared  for  FY  1982. 


(U)  v)THKR  APPROPRIATIONS  FUNDS; 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  I98A 
Estimate 

Additional 
to  Completion 

Total 
Estimated 
Coat _ 

Profurement  (Aircraft) 
(Quantity) 

Continuing 

W/A 

iio-uremeiic  (Missile) 
(Quantity) 

Cont inulng 

N/A 

Prociircment  (Ottier) 
(Quantity) 


Com  inulng 


N/A 


Program  Zlemen^. :  #33603f 

DOD  Mission  Area:  Straceglc  Communications,  i!^333 


T1 1 le ;  HILSTAA  SATCOM  System 

budget  Activity:  Strategic  Programs,  #3 


DETAILED  BACKGROUND  AND  DESCRIPTION;  MILSTAR  will  be  designed  to  serve  the  critical  command,  control,  and  commun¬ 
ications  requirements  of  the  National  C^.mmand  Authority,  Air  Force,  Army,  and  Navy.  MILSTAJl  will  be  composed  of  satel¬ 
lites  in  geostationary  niid  polar  orbits.  The  satellites  will  be  crosslinked  for  worldwide  coverage  and  connectivity. 

The  system  will  be  optimized  to  achieve  high  anti- jam  performance  tl rough  use  of  the  EWF  frequency  band  (44  Ghz  uplink 
20  Ghz  downlink).  Iniieroperability  will  be  insured  through  the  use  of  a  common  transmission  format.  Survivability  and 
endurance  of  the  space  segment  waH  be  enhanced  over  previous  systems  through  the  use  of 

^and  other  techniques  which  might  be  necessary  to  counter  an  evolving  threat.  User  terminals  will  be  developed 
and  procured  by  each  service  to  meet  mission  peculiar  needs  under  the  management  of  a  Joint  Terminal  Program  Office. 
Terminals  planned  for  the  Air  Force  Include  those  for  the  B-IB,  MX,  and  Airborne  and  Ground  Command  Posts.  Funding  for 
development  of  Air  Force  terminals  only  Is  include!  in  this  descriptive  summary. 

DOD  has  directed  that  the  MILSTAR  program  is  to  achieve  an^|_  _ Actions  are  underway  within  USAF  to  determine 

the  amount  and  types  of  funding  that  will  be  required  to  accomplish  this  DOD  directed  IOC. 

HELATED  ACTIVITY;  Work  on  the  MILSTAR  concept  will  begin  in  FY  1982  within  PE  634 31F,  the  Advanced  Space 
Coraraunicat.ions  Program  ($16M)  and  within  PE  i3601F,  the  Air  Force  Satellite  Communications  System  Program  ($23i*5). 

During  FY  1982  contractors  teams  will  perform  parallel  studies  to  refine  the  MILSTAR  system  concept  and  costs,  end 
prepare  the  system  for  Full  Scale  Engineering  Development.  In  addition,  FLTSATCOM  vehicle  #7  and  possibly  #8  will 
incorporate  a  small  EHF  package  that  will  be  used  for  test  proposes. 

(U)  WORK  PERFORMED  BY:  The  development  of  the  space  segneut  for  the  MILSTAR  system  will  be  managed  by  .he  Air  Force 
Systems  Command's  Space  Division,  Los  Angeles  A?S,  CA.  The  airborne  terminal  segment  development  will  be  managed  by 
the  Air  Force  Systems  Cominaid's  Elocrronlc  Systems  Division,  Hanscom  AFB,  MA. 

PROGRAM  ACCOMPI ISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  Nor  appltcebJe. 

2.  (L!)  FY  1982  Program:  A  Concept  Validation  Study  wil*  be  conducted  using  funds  from  the  Advanced  Space  Comaun- 
caLlons  Progiam  (PE  63431F)  and  the  Air  Force  Satellite  Coraraur.lcat lono  Program  (PE  33601F). 

FY  1983  Planned  Program:  Planned  efforts  Ir.cludo  the  completlcn  of  the  Concept  Validation  Study  and  the 
beginning  of  Full  Scale  Engineering  Development  for  the  satell'te  and  the  Air  Force  terminal*. 


4.  (U)  FY  1984  Planned  Program:  Development  of  the  MILSTAR  satellite  and  Air  Force  MILSTAR  terminals  will  continue 

with  Preliminary  Design  Reviews  occurring  in  FY  1984.  A  survlv^ible  and  enduring  mission  anJ  network  control  segment 
will  be  a  a.»jor  focus  of  the  FYH4  and  subsequent  year  programs. 


Program  to  Completion;  The  retaainder  of  the  program  will  include  the  ccmpletion  of  the  satellite  and  ter¬ 
minal  development  phase,  test  .ind  evaluation,  production  and  depU'yaent  of  | 

J 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  n5158F  Title:  Satellite  Data  System 

DoD  Mission  Area:  Strategic  Communications,  #333  Budget  Activity:  Strategic  "Programs ,  13 

RESOURCES  (PROJECT  LI STING) ($  in  thousands): 

Total 

^‘‘^ject  FY  1981  FY  1982  ^Y  1983  FY  1984  Additional  Estimated 

Number  Title  Actual  Estimate  Estimate  EptlBiate  to  Completion  Costs 

N/A  TOTAL  FOR  PROGRAM  ELEMENT  43,104  28,393  7,886  2,614 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Satellite  Data  System  Is  a  multl^payload ,  communications 
satellite  which  provides  reliable  communications"  j  The  Satellite  Data  System  provides  a 

portion  of  the  coverage  required  by  the  Air  Force  Satellite  Communications  System  for  essential  command  and  control 
communications  to  our  nuclear  capable  forces.  It  also  provides  a  high  speed  link  between  Air  Force  Satellite  Control 
Facility  remote  tracking  stations  for  command  and  control  of  national  space  assets  and [ 


(U)  BASIS  lOR  FY  1983  RDT&E  REQUEST;  This  request  Includes  funds  for  completing  the  multi-year  design  and  develop¬ 
ment  efforts  to  Improve  the  anti-jam  capabilities  of  the  Air  Force  Satellite  Communications  System  payload.  Also 
included  Is  the  multi-year  development  necessary  lo  produce  a  Space  Shuttle  optlmlred  satellite.  Sustaining  engineering 
support  and  the  System  Program  Office,  required  on  a  continuing  basis,  are  also  Included.  These  estimates  are  based 
on  contractor  proposals  and  past  experience  for  the  sustaining  englneerfng  support. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimate.* 

Costs: 

KUT4E 

Procureittent  (MISSILE) 

4  3 , 200 
93,500 

29,100 

43,200 

.  5,t>00 
161,900 

Continuing 
Cent  in*’  Ing 

Not  Applicable 
Not  A| pi Icable 

OTHER  APPROPRIATION  FUNDS; 

Piocurt’avMit  (MISSILE) 

(<L;aiH  Ity) 

Operation  and  MaliUenancc 

95,300 

(I) 

9,941 

41,770 

11,106 

22,518 

ll,75C 

10,200 

12,376 

[. 

Coat inulng 

Not  Applicable 
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Title: 


Program  Element:  #35I58F 

DoD  Misbion  Area:  Strategic  Communlcationa,  #333 


Satellite  Data  System 
Budget  Activity:  Strategic  Programs,  #3 


DETAiLED  BACKGROUND  AND  DESCRIPTION:  The  Satellite  Data  System  provides  critical. T  ’’  real¬ 

time  command,  control,  and  communications  for  Strategic  Air  Command  Single  Integrated  Operational  Plan  and  other 
nuclear  capable  forces.  It  is  an  integral  prrt  of  the  Air  Force  Satellite  Communications  System  which  also  includes 
the  Ultra  High  Frequency  communications  capability  on  the  geosynchronous  Fleet  Satellite  Communications  satellites, 
piggy-lack  transponders  on  selected  host  satellites,  and  airhorne/grouna  radio  terminals.  As  such,  the  Satellite 
Data  System  complements  the  Fleet  Satellite  Communications  coverage  by  providing  polar  coverage  which  the  other 
satellites  cannot  provide.  The  Satellite  Data  System  began  an  operationaif 

Additionally,  the  Satellite  Data  System  supports  the  Air  Force  Satellite  Control  Faciliry  requirement  for  reliable, 
two-way  high  data  rate  communications  w^th  its  remote  tracking  stations.  ^ 

^  ]  The  direct  benefits  of  the  Satellite  Data  Sys'em  are  reliable  and  secure  direct  communications 

I  which  will  result  In  greatly  improved  command  and  control  of  our  nuclear  capable  forces 

elimination  of  the  dependence  on  some  of  the  vulnerable  Air  Force  Satellite  Control  Facility  communications,  and 


segment  of  the  Fleet  Satellite  Communications  System  was  developed,  procured  and 
launched  under  the  Navy's  Program  Element,  33109N.  The  Air  Forcr  ground  Ultra  High  Frequency  radio  terminals  needed 
lor  operation  with  the  Fleet  Satellite  Communications  and  Satellite  Data  System  satellites  are  lunded  within  the  Air 
Force  Satellite  Communicat Ions  System  Program  Element.  33601F.  Terminals  installed  In  aircraft  were  funded  in  the 
specific  weapons  system/ai rcraf t  1 rogram  Element.  The  Air  Force  Satellite  Control  Facility  network  is  runded  und-r 
35UOK.  r  -  Space  Shurtl. 

Mights  lor  the  Satellite  Data  System  satellites  are  provided  by  the  Space  Launch  Support  Program,  Prog'&m  Element, 
3'>171F.  MlLSTAR,  a  new  highly  Jam-resistant  satellltcf 

\  Is  being  developed  under  Program  Element,  33603K. 


^  ‘ ^  WOKK  PKK FORME D J Y :  Air 
Satellite  Data  System.  The 
and  Integral lun  is  performed 


Force  Systems  Command's  Space  Division.  Los  Augcics,  Ca,  is  responsible  for  the 
prime  contraclor  is  Hughes  Aircraft  Company,  El  Segunt^o,  CA.  General  Systems  Engineering 
by  the  Aerospace  Corporation,  El  Segundo,  CA. 


Prograta  Element:  #35158F  Title:  Satellite  Data  System 

DoD  Mission  Area:  Strategic  Conuauni cat  Iona,  1333  Budget  Activity:  Strategic  Programs,  #3 

PP.JCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I  1.  FY  1981  and  Prior  Accomt^ltshments :  The  technology  phane  of  the  program  was  completed  in  FY  I**?!.  This  was 
followed  by  a  contract  definition  phase  in  FY  1972  which  established  the  system  configuration.  The  system  acqui¬ 
sition  contractor  was  selected  by  competitive  source  selection  and  a  system  development  contract  was  awarded  ir 
June  1972.  The  system  Critical  Design  Review  was  successfully  completed  in  March  1974  with  rll  critical  specifications 
being  met  or  exceeded.  The  structural  model  satellite  testing  was  finished  in  Hay  1975.  A  qualification  model 
satellite  was  built  and  tested  to  fully  qualify  the  satellite  prior  to  production.  The  first  satellite  was  launched 
on^  J  the  second  s..telllte  on  \  All  payloads  were  fully  checked  out  on-orblt.  Full  operational 

capability  was  declared  for  all  payloads  In^  _after  successful  on-orbit  checkout.  C 


j  Primary  activitlvS  In  FY  1981  included  the  continuation  of  design  and 
dev«lopment  activities  associated  with  improving  the  anti- jam  capabilities  ol  the  .Mr  Force  Satellite  Comu>unicat Ions 
System  paylOid  cr.  the  seventh  satellite  (F-6),  the  continuation  of  the  biult i-'year  development  of  a  Space  Shuttle 
opiioilzed  d«'Hign  on  the  seventh  satellite,  reliability  improvement  efforts.  aiKl  sustaining  engineering  support.  The 
production  of  the  fifth  (F-5)  and  sixth  (F~5A)  satellites,  to  b*:  launched  on  llta.r/Agena,  mIso  c  >ntlrued  in  FY  81. 

FV  1982  Program:  Efforts  for  this  year  Includv?  sustaining  englneerlzig  support,  continuing  design  and  devel¬ 
opment  u’llvliles  to  Improv*  the  anti-jam  capabilities  of  the  Air  Force  Satellite  Communications  System  payload  on 
the  sevrs  h  MatellUe  Data  System  satellite,  and  contlnutag  the  multi-year  development  necejsa*/  CranBitlcn  that 
*>i'eiltti:  to  the  Space  Shuttle.  Also  ift<  tuued  are  coptlnuing  efforts  to  improve  satellite  peyloud  reliabilities. 

^  and  the  production  of  the  sixth  satellite  continued. 

3.  FY  I9d3  Planned  Program:  Planned  efforts  Include  the  completion  of  the  development  efforts  related  to 
the  Space  Shuttle  optimixaticn  and  the  compl(>llon  of  the  development  of  the  Air  Force  Satellite'  Communications 
aiUl-j.im  li,npr;>vcu»cnts .  Sustaining  engineering  support  -nd  the  System  Program  Office  will  also  be  continued.  The 
decrease  in  the  current  year  RsD  estimate  from  that  of  the  previous  year  Is  the  deletion  oi  contlrued  payload  technology 
devi- lopment  .  The  dtcr«..^sd  in  procurement  lunds  from  last  yeae*s  estimate  reflcett^ 

(U)  4.  FY  1984  Planned  Froj^ram:  T!ie  FY  1984  plan  is  to  continue  sustaining  engineering  support,  tho  Syptem  Progiam 
01  lice.  Launch  support  capability  and  on-i»rblt  support  of  the  SDS  sat-c!.  J  ties . 


Program  Element:  #35I58F  Title:  Satellite  Data  System 

DoD  Mission  Area:  Strategic  Communications,  #333  Budget  Activity:  Strategic  Programs,  13 

5,  Program  tc  Completion:  SDS  will  continue  to  support  the  Air  Force  Satellite  Communications  System  by  providing 
critically  j communications  coverage^.  The  program  will  fund  the  launch  support 

for  three  additional  satellites,  sustain  engineering  support  and  System  Program  Office  f  and 

provide  on-orbit  support  _  for  as  long  as  SOS  satellites  remain  operational. 


'  6.  Milestones: 


Date 


Program  Start 

System  Preliminary  Design  Review 
System  Critical  Design  Review 
Launch  First  Satellite  (F-1) 

Launch  Seco.xd  Satellite  (F-2) 

Full  Operational  Capability 
Launch  Third  SatellUe  (F-3) 
\FSATCOM  Syscem  IOC 

Critical  Design  Review  for  Shuttle 
0;n  imlzed  (Seventh)  Satellite 


October  1971 
March  1973 

March  197A 

r- 


May  1979 

J 

June  1981 


J 


Date  presenteo  in  Fiscal  Year  1982  Descriptive  S'.uas'ariet. 


kx:m^?%ation  M  I  lest  one  CIIAWCLS  : 


Budge l:  Activity: 

Program  Llcment: 

1.  Development  Test  and  Evaluation;  The  development  contractor  for  the  S-^telllte  Data  System  was 
Hughes  Aircraft  Ccmp.any,  El  Segundo,  California.  The  first  satellite  was  iaun''h.ed  ln|^ 

Initial  Operational  Capability  was  established  in  __  The  first  sJttllite  (F-l) 

was  funded  entirely  within  the  development  program.  The  second  satellite  (F-2)  was^  tho  first  venicle  funded 
uadcr  the  production  program.  The  development  hardware  included  engineering  models  of  the  -:>.(i’munlcation 
subsystems,  a  structural  model  spacecraft  (X-1)  and  a  qualification  model  spacecraft  (Y-1)  .  Development 
tests  of  the  r.ororaunlcatlons  subsystems  engineering  models  were  completed  in  November  19/3.  Structure? 
testing  was  satisfactorily  completed  on  the  X-l  engineering  model  spacecraft  in  May  J97b.  System-  level 
qualification  was  completed  in  October  1975  with  all  critical  performance  specif .Ications  met  or  exceeded. 

System  level  qualification  was  designed  to  demonstrate  design  integrity  and  pe.  loiiTtjace  to  specification 
via  a  series  of  tests  including  shock,  acoustic,  modal  survey,  thermal,  electromagnetic  interference, 
solar-thermal  vacuum,  and  integrated  system  test.  The  F-1  spacecraft  acceptance  tested  during  the 
f  __  The  Y’-l  spacecraft  was  a  fully  configurcc  spacecraft  which 

has  been  refurbished  and  designated  as  flight  vehicle  (F-A). 

2.  (U)  Operational  Test  and  Evaluation;  /  portion  of  the  Satellite  Data  System  is  to  be  part  of  the  Air  Force 
Satellite  Communications  space  segitont.  Claosical  separate  Initial  Op'^ratiuna'*  Test  and  Evaluation  ras  not 
conducted  on  the  space  segments  since  all  operational  objectives  avid  requirements  were  ''uiiy  integrated  into 
the  Development  Test  and  Evaluation  effort  and  were  not  broken  out  separately.  Compatibility,  operational 
characteristics,  and  orbit  pei’fcrmance  of  payloads  supporting  the  Air  Force  Satellite  Communications  program 
are  scheduled  to  be  demonstrated  during  the  follow-on  test  and  evaluation  which  is  managed  by  the  Air  Force  Test 
and  Evaluation  Center.  Results  to  date  are  contained  in  Development  Teat  and  Evaluatioi  reports  (see  paragraph  ± 
above) . 

’  >'>y^  Charrcteristlcs : 

Characteristics  01 jectives  Demonstrated 

Data  Rate  in  -vords 
per  Lilnute 

Hostage  Bit  Error  Kate 
per  tea  thousc’.a  bits 

\ntl-JAta  Protection  Cd<cLtel  watt) 


Strategic  Programs,  #3 _ 

^351o8F.  Satellite  Data  System 
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FY  19£3  RDT&E  DESCRIPTIVE  SUMM/RY 

Fro^,ram  Element:  //63228F _ _  Title:  Next  Generation  Trainee: 

DOD  Mission  Area:  Air  Warfare  Support,  lf*225  Budget  Actlvit>;  Tactical  Programs,  ^4 

(U)  RESOURCES  (PROJECT  LISTING) ($  In  thousands); 

Total 


Project 

FY  1931 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number  Title 

Actual 

Ectimate 

Estimate 

Estimate 

to  Completlpn 
To  be 

Costs 

To  Be 

TOTAL  FOR  PROGRAM  ELEMENT 

-0- 

14,645 

52.365 

97,860 

Determined 

Determined 

(Individual  Project  Listing) 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  A  need  exists  to  maintain  the  Air  Force’s  cnpabUHy  to  provide 
primary  flight  training  in  its  Undergraduate  Pilot  Training  program.  The  Next  Genervitlon  Trainer  program  Is  a  develop¬ 
ment  effort  10  modernize  or  replace  the  operationally  deficient  T-37  aircraft  to  ensure  that  this  capability  exists 
beyond  1986.  Forecast  increases  in  USAF  pilot  training  requirements  In  the  mid-19808,  and  the  fact  that  the  aging  T-37 
will  begin  to  reach  fleet  Insufficiency  around  1986,  dictate  an  trsltla’  Operational  Capability  for  the  Next  Generation 
Trainer  in  1987.  The  essential  design  characteristics  include  twin  engines,  slde-by-side  seating,  and  pressurization 
with  significant  iniprovementt-'  In  performance  (mige,  climb  capability,  sustained  "g"),  maintainability,  and  noise 
pollution. 

(U)  8ASIS  IXiR  F^  1983  RDTAE  i^OUEST^:  Five  contractors  subtnltted  pr  posals  for  Full  Scale  Development  on  7  December  1981, 
and  source  selection  for  the  Next  Generation  Trainer  has  begun.  Contract  award  target  date  is  Spring  1982,  and  DSARC 
I/I  I  is  sciieduled  for  June  19T2.  FV  i982  funding  of  314. 7M  will  be  used  to  conduct  source  selection  and  to  begin  initial 
developmcMit  of  the  engine  and  airframe.  The  fiscal  year  1983  funding  of  $53M  Is  based  on  development  estl 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estlmcted 

_  Estimate  Estimate  Esllmate  ^  Completion  Costs 

To  Be  To  Be 

RDTiL  -0-  14,714  39,400  Determined  Determined 

ProcufemeiU  (ruit  Identified) 

(U)  OTi^*-:^  Applicable 


58 


Program  Element:  #  63228F 

DOD  Mission  Area:  Air  Warfare  Support,  if225 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  T-37  aircraft  is  a  twin- jet ,  side-by-side  seating  trainer  aircraft.  It 
replaced  the  T-3A  aircraft  and  has  been  used  with  great  success  in  the  primary  phase  of  Air  Force  Undergraduate  Pilot 
Training  for  over  2A  years.  The  Next  Generation  Trainer  program  is  an  acquisition  effort  to  replace  the  T-37  with  a  new 
aircraft  to  remedy  the  following  deficiencies: 

(U)  (a)  The  aircraft,  of  early  1950 'b  design  and  technology,  is  approaching  the  end  of  its  15,000  hour  certified  life. 
With  forecast  increases  In  pilot  production  in  the  mid-1980's,  the  aging  T-37  fleet  will  become  numerically  insufficient 
to  sustain  the  required  pilot  production  beyond  late  1986.  The  current  acquisition  plan  will  provide  an  Initial  Opera¬ 
tional  Capability  (5A  aircraft)  by  the  first  quarter  of  fiscal  year  1987. 

(U)  (b)  The  fuel  consumption  of  the  T-37  turbo-jet  engines,  relative  to  current  turbo-fan  engines,  results  in  high 

operational  costs  and  an  unnecessary^  drain  on  our  limited  fuel  supplievS.  These  costs  are  exacerbated  with  increases  in 
fuel  prices.  The  Next  Generation  Trainer  will  reduce  fuel  consumption  ir.  primary  flight  training  by  approximately  50%. 

(U)  (c)  The  hydraulic,  electrical,  and  fuel  systems  are  becoming  less  reliable  resulting  in  high  ownership  costs.  The 

maln*^fcnance  manhours  per  flying  hour  on  a  more  modern  Next  Generation  Trainer  will  be  approximately  60%  of  those  required 
on  a  7-j7. 

(U)  (d)  The  engine  noise  levels  of  the  T-37  significantly  exceed  those  permissible  under  the  Federal  Aviation  Regu¬ 

lation  P.jrt  36. 

(U)  (e)  The  limited  range  and  endurance  restrict  training  during  periods  of  marginal  weather. 

(U)  (f)  The  limited  performance  and  lack  of  pressurization  restrict  the  training  envelope  to  altitudes  below  25,000  feet 

above  mean  sea  level.  The  airspace  at  lower  altitudes  is  becoming  increasingly  congested,  more  hazardous,  and  more 
difficult  to  dedicate  to  military  training. 

(0)  (g)  The  limited  weather  capability  of  the  T-37  unnecessarily  hampers  training  missions  and  reduces  training 

potential. 

(U)  (h)  Outdated  instrument  displays  are  not  conslstant  with  those  of  rao^’ern  Air  Force  operational  aircraft. 

(U)  Acquisition  of  a  new  or  modernized  primary  training  aircraft  will  allow  the  exploitation  of  technology  advancements 
in  aircraft  design,  engine  performance,  and  avionics  design.  These  factors  result  a  lower  weight,  easier  to  maintain, 
improved  performance,  and  a  more  fuel  efficient  aircraft  with  a  significant  life  cycle  cost  savings.  A  more  important 
factor  is  that  the  Next  Generation  Trainer  will  permit  the  Air  Force  to  have  a  sustained  pilot  production  capability 
beyond  1986. 
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Title:  Next  Generation  Trainer  Aircraft 
Budget  Activity:  Tactical  Programs,  H 


Program  Eieaeiit:  ^2^  Title:  Next  Generation  Trainer  Alrcrart 

DOD  Mission  Area:  Air  Warfare  Support,  //225  Budget  Activity:  Tactical  Programs, 

(U)  RELATED  ACTIVITIES:  Thf^  US  Navy  plans  to  replace  the  T~2C  and  TA-4J  aircraft  with  a  new  jet  training  system,  the 
VTXTS.  The  Navy  has  selected  the  British  Hawk  for  the  VTX  and  will  use  it  for  the  advanced,  or  second,  undergraduate 
pilot  training  phase ^  The  Next  Generation  Trainer,  however,  will  be  used  in  the  initial,  or  primary.  Air  Force  training 
phase.  The  Hawk  is  too  complex  to  be  used  as  a  primary  trainer.  The  Air  Force  and  Navy  have  held  a  number  of  informal 
working  meetings  to  discuss  the  acquisition  planning  for  each  services'  trainer  development  programs.  Cross  participa¬ 
tion  in  VTX  and  NGT  source  selection  evaluation  has  alt,o  occurred. 

(U)  WORK  PERFORMED  BY:  The  Air  Force  management  of  the  Next  Generation  Trainar  is  accomplished  by  the  Next  Generation 
Trainer  System  Program  Office  at  the  Air  Force  Systems  Command  Aeronautical  Systems  Division,  Wright  Patterson  Air  Force 
Base,  Ohio.  The  five  contractors  who  submitted  proposals  in  Dec  1981  were  CESSNA,  ENSl^t^J,  FAIRCHILD,  GULFSTREAM,  and 
ROCKWELL.  One  of  these  five  contractors  will  be  selected  in  the  Spring  of  1982  to  begin  Full  Scale  De'^elopmen"  of  the 
Next  Generation  Trainer. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


1.  (U)  FY  1981  and  Prior  Accomplishments;  The  System  Program  Office  was  established  at  Wright  Patterson  Air  Force 
Base  following  the  approval  cf  the  Mission  Element  Need  Statement  in  July  1979.  In  June  1980,  funded  Concept  Exploration 
Studies  were  awarded  to  five  contractors,  CESSNA,  FAIRCHILD,  GENERAL  DYNAMICS,  ROCKWELL,  and  VOUGHT.  These  studies  were 
completed  in  October  1980  and  confivmed  that  the  Next  Generation  Trainer  Program  is  aow  risk  technically,  has  a  schedule 
which  Is  realistic,  and  is  relatively  low  cost.  A  Congressionally  directed  stud>  uf  the  T-34C  was  completed  by  hlr 
Training  Command,  and  concluded  the  T-34C  was  not  suitable  as  a  Next  Generation  Trainer  alternative  because  of  its  low 
performance  and  its  additional  cost  of  $3B  over  a  20  year  life  cycle. 

2.  (U)  FY  1982  Program:  The  Request  for  Proposal  for  Full  Scale  Development  was  released  on  7  Oct  1981,  and  ).o- 
posals  were  received  from  CESSNA,  ENSIGN,  FAIRCHILD,  GULFSTREAM,  and  ROCKWELL  on  7  Dec  1981.  The  contract  for  Full 
Scale  Development  will  be  awarded  to  one  contractor  in  the  Spring  of  1982.  Initial  development  of  the  engine  and  air¬ 
frame  will  commence  in  the  Summer  of  1982.  Information  gained  from  the  proposals  will  be  used  to  refine  tne  funding 
required  to  complete  the  program  and  the  schedule  of  development  necessary  to  meet  an  Initial  Operal ional  Capability  of 
.987.  A  Request  for  Proposal  to  modify  the  existing  T-37  simulators  or  to  build  new  ones  will  be  released  in  Summer 
1982. 


3.  (U)  FY  1983  Planned  Program;  The  development  and  test  activity  for  the  airframe  and  engine  will  contl.*iue.  Tool¬ 
ing  and  the  initiation  of  the  static  test  article  and  the  first  test  aircraft  will  begin.  The  funding  for  tlscal  year 
1983  increased  to  $53M  from  $37. 4f:  because  of  Information  gained  in  the  Concept  Studies.  Selection  of  a  contractor  for 
simulator  modi f icat ion/developmen:  will  be  made  during  1983. 

4.  (U)  FY  1984  Planned  Program;  Development  and  testing  for  the  airframe  and  engine  will  continue.  Production  of 
the  Durability  Article,  two  more  test  aircraft,  and  two  production  aircraft  will  begin.  The  engine  will  have  ^^een  devel- 
i)ped  to  the  point  of  Initial  Flight  Release  by  that  time. 


* 


* 
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5.  (U)  Program  to  Completion;  Actual  flight  test  activity  will  begin  around  February  1985.  This  testing  will 
determine  airframe/englne  compatibility,  allow  for  handling  qualities  to  be  assessed,  verify  airplane  performance,  and 
provide  time  to  reflae  the  subsystems  and  avionics  Interface  with  the  aircraft.  A  full  rate  production  decision  Is 
expected  in  the  Spring  of  1985  with  the  first  production  aircraft  delivered  in  the  Fall  of  1986.  The  production  rate  of 
the  selected  contractoi  will  determine  the  completion  date  for  the  Next  Generation  Trainer  program.  The  total  Research 
Development  Test  and  Evaluation  costs  and  priduction  costs  will  be  more  accurately  determined  after  proposals  have  been 
reviewed  and  a  contractor  has  been  selected. 


b.  (U) 

Milestones : 

DATE 

A. 

Mission  Element  Statement 

Approval  =  Milestone  0 

June  1979 

B. 

Milestone  I 

Spring  1982 

C. 

Contractor  Selection 

Spring  1982 

D. 

Full  Scale  Development  Initiation 

Spring  1982 

E. 

Peleare  of  Long  Lead  Items 

♦(September  1984) 

January  1984 

F. 

Initial  Flight  Test 

♦(February  1984) 

February  1985 

G, 

First  Production  Item 

♦(Dece  (ber  19f6) 

December  1985 

ii . 

Production  Declslon-DSARC  III  B 

♦(May  1985) 

Aorll  1986 

I. 

Initial  Operational  Capability 

October  1987 

*  Date  presented  in  fiscal  year  1982  Descriptive  Summaries 

EXPLANATION  OF  MILESTONE  CHANGES;  Delays  have  been  experienced  In  the  early  stages  uf  the  program  due  to  the  Con¬ 
gressional  eleminatiori  jf  funding  ^'or  fiscal  1981  and  the  requirement  to  evaluate  the  T-3AC  as  a  possible  alternative 
to  the  Next  Generation  Trainer.  The  current  acquisition  strategy  will  recover  this  lo?t  time  by  combining  the  Milestone 
i  and  Milestone  II  decision  points.  This  deletes  the  typical  demonstrat lon/val idat Ion  phase,  and  saves  approximately 
two  years  of  development  time.  The  low  technical  risk  of  this  program  obviates  the  requirement  for  a  demonstration 
phase  witere  prototyping  normally  occurs.  Some  of  i  he  later  milestones  have  moved  to  earlier  dates  because  of  a  more 
defined  Next  Generation  Trainer  Generic  Master  Schedule  developed  after  the  Corcepr  Exploration  Phase  Studies. 

7.  (IJ)  Uesources :  Not  Applicable 


8.  (D)  Comparison  with  FY  1982  Descriptive  Summary:  Not  Applicable 
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Budget  Activity:  Tactical  Programs »  M 

Program  Element:  ?63228F,  Next  Generation  Trainer  Aircraft 

Test  and  Evaluation  Data 

1.  (U)  Development  Test  and  Evaluation: 

(■J)  The  Next  Generation  Trainer  (NGT)  Development  Test  and  Evaluation  (DT&E)  program  is  structured  into  two 
major  divisions:  contractor  conducted  tests  and  Combined  Test  Force  conducted  ground  and  flight  tests.  The  contractor 
ground  tests  are  planned,  scheduled,  directed  and  conducted  by  the  contractor.  These  tests  include  Engineering  Develop¬ 
ment  Verlf icat j ■)n/PrG-Qualif Ication,  Quallficatlon/Pref light  Integration,  and  Acceptance.  The  Combined  Test  Force  will 
Incorporate  contractor  and  Government  test  requirements  into  a  single  integrated  plan,  using  contractor  and  Air  Force 
flight  crews.  This  program  Includes  Flying  Qualities  Tests,  Structural  Tests,  Performance,  Propulsion  and  Fuel  System 
Tests,  Reliability,  Maintainability,  Availability  and  Logistics  SupportabillLy  Tests,  and  Technical  Order  Verification. 

(U)  The  primary  objectives  of  Development  Test  and  Evaluation  are:  verify  the  design  of  the  Next  Generation 
Trainer  air  vehicle  and  components;  verify  the  performance  of  the  Next  Generation  Trainer  air  vehicle  a.id  components; 
evaluate  Next  Generation  Trainer  support  equipment,  maintenance  and  operating  procedures;  acquire  data  to  assess 
and  support  changes  to  other  components  of  the  Undergraduate  Pilot  Training  System;  identify  Next  Generation  Trainer 
system  deficiencies  and  evaluate  changes  resulting  from  tests;  acquire  data  to  support  the  NGT  system  production 
process . 

(U)  The  fon-ept  exploration  phase,  consisting  of  five  contractors  investigating  alternatives  to  resolving  defi¬ 
ciencies  in  the  Mission  Eleraent  Need  Statement,  has  been  completed.  Tlius  far,  the  extent  of  DT&E  efforts  are  the  con¬ 
tractor  initiated  tests  to  Investigate  design  concepts  for  full-scale  development.  The  NGT  Test  Planning  Working 
Croup  will  provide  guidance  for  Development  Test  and  Evaluation  during  Full  Scale  Development.  Development  Test  and 
Evaluation  flights  will  begin  second  quarter,  fiscal  year  1985. 

(U)  Three  NGT  test  aircraft  will  ae  flight  tested  at  Edvards  AFB.  Except  for  the  Covernmen:'  furnished  Airborne 
Test  Irislrujuentat ion  System,  Devel  ipment  Test  and  Evaluation,  Operational  Test  and  Evaluation,  and  production  aircraft 
ai  e  sliailariiy  configured. 

(U)  The  NGi*  Tcsi  i'^annlng  Working  Croup,  chaired  by  the  NGT  Program  Office  lest  manager,  will  plan,  coordinate, 
C'/.iiuito,  and  doeuwent  Development  Test  and  Evaluittinn.  Members  of  the  lest  Planning  Working  Group  are  tin-  NGT  Pro¬ 
gram  01  flee,  Al’’  Force  Flight  Test  Center,  Air  Force  Test  and  Evaluation  Center,  Air  Training  Command,  Air  Fores  Lo¬ 
gistics  Command,  Arnold  Engineering  Development  Center,  and  the  contractor.  The  service  Program  Manager  Is 
Lf  Col  V:c  Barnet  t  r  Tl>e  airframe  and  engine  contractors  will  be  selected  in  the  Spring  1982. 

(U)  Data  on  Reliability,  Maintainability,  Availability,  and  Logistics  Supportablllty  will  be  acquired  on  near  as 
possible  operational  equipment  during  flight  tests  using  the  Air  Fliglit  Test  Center  System  Effectiveness  Data  System. 
During  the  first  half  of  the  Dcvelopueni  Test  and  Kvaltiation  /Inltl.’tl  Operational  Test  and  Evaluation  effort,  Air 
Force  peisoiu»el  will  jwrfcrto  ’over- tlie-shoulder ”  and  '‘liands-ori”  maintenance  under  the  contracters'  supervision.  In 
order  to  make  an  initial  assessment  of  tlje  Next  Generation  Trainer  maintenance  concept,  Air  Force  personnel  will  per- 
iurra  «il  mali.tenance  during  the  .second  half  of  Development  Test  and  Evaluation/Initial  Operational  Test  and  Eval- 
oat  lor, . 


t 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Element:  ii*63228F,  Next  Generation  Trainer  Aircraft 
2 .  ( U )  Operational  Test  a nd  Evaluation : 

(U)  The  Air  Force  Test  and  Evaluation  Center  will  manage  the  Operational  Test  and  Evaluation  of  the  T-37  replace¬ 
ment  aircraft  that  will  be  developed  under  the  Next  Generation  Trainer  (NGT)  program.  The  NGT  configuration  Is 
unknown  at  this  time  as  the  NGT  Program  Office  will  select  one  concept  from  a  field  of  approximately  five  competitors 
during  the  second  quarter  FY  82.  Full  Scale  Development  Is  scheduled  to  start  during  the  third  quarter  of  FY  32  and 
the  combined  Developmental/lnitlal  Operational  Test  and  Evaluation  Is  scheduled  to  be  conducted  between  the  second 
quarter  of  FY  85  and  the  third  quarter  of  FY  86, 

(U)  Air  Force  Initial  Operational  Test  and  Evaluation  planning  has  Iden-lfled  the  following  operational  evaluation 
areas : 

'U)  The  NGT  operational  performance. 

(U)  Ti;e  capability  of  the  NGT  aircraft,  with  ancillary  support,  to  effectively  serve  as  a  primary  trainer 
in  the  Undergraduate  Pilot  Training  System. 


(U)  The  operational  availability  of  the  NGT  (including  reliability)  to  satisfy  ATC  training  requirements. 
(U)  ".he  o{)t‘ratlonal  maintainability  and  logistics  oupportabll i ty  of  the  NGT. 


(U)  Tlic  Full  Scale  Development  Initial  Operational  Test  and  Evaluation  test  team  will  consist  of  personnel  from 
Air  lon  e  Test  and  Eval uaticn  Cei{t»  r,  Air  Trtinlng  Command,  Air  Force  Logistics  Center,  and  the  Ai  •  Force  Human  Research 
i.auoratory.  Test  locations  will  Include  Edwards  AFB  Calitornla  and  designated  operational  training  bases.  Test  air¬ 
craft,  nuuher  to  bo  determined,  will  be  proprodut t ion  and  production  versions  of  the  NGT. 


3,  (U)  Sys^ -^^Characteristics: 


Ohar.toiorlsl  i  s 
Fuel /Time 


Kutiway  <ougtl: 
Cruise  sjH‘od 


Object  1 vcB 

Fuel  for  1.5  L-jur  formation 
flight  at  15,000  feet, 
approach,  300  Nautical 
mile  alternate  diversion 

5,300  feet  runway  capability 

Minimubi  ctuise  300  knots  :i 
?5.000  feet 


Demons t rated 
To  he  determined 


To  be  determined 
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To  be  determined 


Budget  Activity:  Tactical  Programs,  #4 

Program  Elei  nt:  #63228F,  Next  Generation  Trainer  Aircraft 


Characteristics 

Landing  approach  speed 

Single  engine  rate  of 
climb 

Climb  capacity 

Cruise  altituce 


Objectives 

Landing  approach  90-ilO  knots 

400  feet  per  minute  engine  out 
rate  of  climb 

2,000  feet  per  minute  rate  of  climb 
wt  25,000  feet 

Sustained  cruise  up  to  35,000 


Demonstrated 
To  be  determined 
To  be  determined 

To  be  determined 

To  be  determined 
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FY  1983  RDTAg  DESCRIPTIVE  SUMM-VRY 


Program,  Element:  #63230F 

DOD  Mission  Area:  Cioae  Air  Support  A  Interdiction,  #22) 


”itle:  Advanced  Tactical  Fighter _ 

Budget  Activity:  Tactical  Programs,  IfA 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Project 

FY  1981 

FY  1082 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completioi. 

Costs _ 

TOTAL  FCR  PROGRAM  ELEMENT 

0 

0 

27,333 

49,577 

Continuing 

Nrt  Applicable 

2472 

Advanced  Tactical  Fighter  Program 

0 

0 

8,658 

16,977 

Continuing 

Not  Applicable 

2378 

Joint  Fighter  Engine 

0 

0 

18,700 

32,600 

426,900 

478,200 

DESCRl'/^ION  OF  ELEMENT  AND  MISSION:  The  Advanced  Tactical  Fighter  (ATP)  prog’^am  will  develop  concepts  and 
define  required  charactorintics  for  tha  next  generation  tactical  fighter  aircraft.  This  program  is  intended  to  maintain 
the  comoat  advantage  'f  our  fighter  forces  ag'ilnst  the  continually  evolviitg  threat.  Because  of  the  long  lead  times 
nooPMsary  to  dcvelor  and  field  new  ^aircraft  (traditionally  10-12  years)  we  must  begin  now  if  we  are.  to  deploy  a  new 
fighter  by  the  mid  ''90s.  This  yearns  request  is  intended  to  initiate  the  acquisition  process  by  soliciting  definit¬ 
ion  of  preferred  solution  concepts  f ro.^  the  aerospace  industry  for  both  air-to-air  and  ai  r- to-eurface  fighters  for  the 
199)'s.  The  Advanced  Tactical  .lighter  progrum  also  includes  development  of  an  advanced  technology  engine  beginning 
in  lY  B'5.  This  will  be  a  Joint  AF/Navy  develop.ment  effort  to  provide  a  highly  nature  advanced  engine  design  suitable 
for  both  AF  and  Navy  future  fighter  needs. 


PASIS  FOR  FY  198*5  RDTAE  REQUEST:  The  A*  r  Force  will  initiate  concept  definition  studies  with  industry  leading  to  a 
Milestone  I  derision  and  start  of  a  ccrapecitive  concept  validation  phase.  Air  Force  will  also  start  development  of  aa 
advanced  technology  engine.  Thio  program  is  structured  to  lead  to  system.s  selection  in  1987  from  appropriate  air-to- 
surface  and  nlr-tn-air  options.  Cost  estimates  are  based  on  parametric  cost  anilysls  and  historical  precedent  (?-15 
{jrj-full  scalff  development  activity). 


^ '  L  MPARI:h)N  WITH  FY  nEf^CRIPTIVE  SUMMARY: 

FY  1981  FY  19B2 

Xstimate  i-igtlmate 

0  10,100 

(U)  OTKEU  APPHOPHIATTON  KbUrr,;  Not  Appl icjibli^i 


FY  191)3 

FY  1984 

Additional 

Total 

Kati  mated 

Estimate 

Eallraate 

to  Completion 

Coats 

25,000 

Continuing 

Not  Applicable 
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Pro^^ram  Element ; 

OOP  Mission  Area 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Mission  Area  Analysis  centering  on  the  European  th'^ater  but  including  worldwide 
commitments  clearly  indicates  that  the  Air  Force  will  need  to  acquire  new  fighter  aircraft  in  the  early  to  mid-19903. 

This  conclusion  is  based  on  three  major  factors:  (l)  ei/olution  of  threat  capabilities,  (2)  expansion  of  mission  require¬ 
ments  due  to  changing  global  commitments  and  (3)  emerging  technological  opportunities. 

Evolution  of  threat  capabilities  will  probably  negate  our  current  qualitative  advantage  iu  jhe  air-to-Mir  arena  and  may 
deny  the  low  altitude  sanctuary  which  has  become  an  integral  part  of  our  air- to-surface  tactics.  New  Soviet  fighter 
aircraft  now  being  introduced  are  expected  to  have  energy  maneuverability  characteristics  equivalent  to  the  P-16. 

Advanced  look  down/shoot  down  fire  control  systems  and  air-to-air  missiles  will  give  the  Soviets  the  capability  to 
detect  and  engage  our  attack  aircraft  at  low  altitudes.  Development  of  a  second  generation  supersonic  cruise  aircraft 
could  enable  the  Soviet  air  forces  to  operate  continuously  in  a  flight  regime  where  we  could  not  challenge  them  effect¬ 
ively.  Finally,  improved  Soviet  air- to-surface  attack  capability  jeopardir.ea  our  basing  structure  in  the  NATO  environ¬ 
ment. 

Continuing  changes  in  world  wide  political  alignments  cause  corresponding  changes  in  the  performance  needed  to  meet 
tactical  mission  requirements.  The  increased  possibility  of  operations  in  areas  like  Southwest  Asia  emphasises  the 
netfii  for  greater  combat  radius,  fha^’er  deployment  capability  and  reduced  logistics  support  than  can  be  achieved 
by  ourient  fighters. 

New  technologies  are  emerging  in  aerodynamics,  propulsion,  materials,  manufacturing  techniques  and  avionics  which  can 
offset  threat  improvements  and  provide  simpler,  more  reliable  aystema  at  significantly  lower  operating  and  acquisition 
costs.  Advanced  engine  technology,  for  example,  will  result  in  about  a  50^  reduction  in  engine  parts  which  will  provide 
greater  reliability  and  durability  at  reduced  weight  and  cost.  Additional  cost  and  weight  savings  can  be  achieved 
with  advanjed  avionics  and  materials.  VThile  some  of  these  technical  opportunities  can  be  enjoyed  through  modification 
of  existing  systems,  maximum  utility  can  only  be  realized  through  integration  of  the  numerous  advanced  technologies 
in  a  nf-'W  system  design. 

Tht?  most  np^*arent  def'oiency  In  our  tactical  air  power  capability  >^oday  is  the  inability  to  attack  targets  at  night 
and  in-woat)»er.  Because  of  the  immediacy  of  this  need,  the  bulk  of  Air  Force  efforts  in  the  fighter  area  since  the 
mid-1970s  has  been  oriented  towards  solving  this  deficiency.  However,  the  Air  Force  c.innot  neglect  air-to-air 
mission  requirements  in  the  development  of  new  fighters.  While  the  F-1S  and  F-l6  aircraft  are  currently  superior  to 
throat  fighters,  the  generation  of  .Soviet  fighters  currently  b^ing  Introduced  will  be  renerally  equal  and  in  some 
asp.ects  better  than  the  F-15.  These  threat  ioprovenenta  will  degrade  tho  tactical  flexibility  of  our  fiqhter  forces 
and  will  ir.crea.ue  the  advantages  which  the  Soviet  fu:*cea  have  traditionally  enjoyed  from  their  numerical  superiority, 
flrcvth  of  the  F-1S  and  F-l6  systems  with  improved  weapons  and  avionics  will  htlp  ret.ain  their  qualitative  a\t|/eriori ty 
into  the  late  19v90s.  However,  improvements  to  these  airc.“3ft  will  ultl'nately  be  limited  by  the  inherent  characteristics 
of  the  basic  ie.iign;  and  they  will  probably  bo  unable  to  effectively  counter  the  follow-cn  generation  of  Soviet  fighter 
oxj'’?ctwl  in  the  early  19‘)<03. 
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Program  Element;  #63230P  Title:  Advanced  Tactical  Fighter _ 

DOD  Mission  Area:  Close  Air  Support  A  Interdiction,  #223  Budget  Acti’^ity:  Tactical  Programs, 


The  Air  Force  needs  to  start  now  to  acquire  new  tactical  aircraft  fcr  the  19903.  Normal  lead  time  required  to  achieve 
initial  operational  capability  of  a  new  fighter  is  10-12  years.  This  includes  necessary  front  end  work  to  define 
requirements  and  develop  and  refine  conceptual  solutions.  Pull  scale  engineering  ievelopment  and  initial  production 
of  the  selected  configuration  historically  requires  six  to  seven  years.  This  indicates  that  Ihe  systems  acquisition 
decision  on  a  new  fighter  must  he  made  no  later  than  PY  87  if  we  are  to  achieve  a  significant  operational  capabilitv 
by  the  mid-903.  Current  development  and  technology  validation  work  to  support  this  major  systems  acquisition  decision 
needs  to  he  pursued  during  the  early  1930a  in  order  to  fully  understand  evolving  threat  capabilities,  mission  require¬ 
ments,  and  design  options.  The  Air  Force  development  effort  in  the  Advanced  Twctical  Fighter  program  is  atructurod 
to  develop  both  the  air-to-air  and  air- to-surface  requirements  and  technical  base  so  that  appropriate  options  are  ^ 
available  when  a  clearly  defined  acquisition  decision  becomes  necessary  in  the  mid-1980a. 

Development  of  an  advanced  engine  is  being  pursued  within  the  Advanced  Tactical  Fighter  program  to  insure  that  an 
adequate  propulsion  system  is  available  for  future  fighters.  This  activity  will  demonstrate  the  feasibility  of  now  engine 
component  and  material  design  approaches  and  will  result  in  a  baseline  advanced  engine  design  which  can  be  matched  to 
the  specific  requirements  of  future  lighters.  This  activity  will  reduce  overall  engine  development  risk. 

(ij)  kKLATFD  ACTIVITIES;  Thv.  Air  Force  has  developed  a  structured  approach  to  address  current  deficiencies  in  night, 
advene  and  in-weather  uttack  capabilities  against  mobile  targets  and  to  prepare  for  potential  deficiencies  in  our 
counter-air  capability.  Program  elements  that  address  the  air- to-surface  attack  deficiencies  are  the  Advanced  Tactical 
'•■ighter  und  the  Low  Altitude  Navigation  and  Targeting  Infrared  System  for  Night  \L/NTIRN)  programs  (PE  64249F).  The 
primary  thrust  cf  the  Advanced  Tactical  Fighter  program  is  to  develop  the  next  gensratioa  tactical  fighter  aircraft. 

The  aircraft  will  pe  characterised  by  nigh  mission  effectiveness,  increased  survivability,  and  a  quantum  improvement 
in  cost  effecti venesa  and  affordability,  both  in  acquisition  and  operating  costs.  The  Advanced  Tactical  Fighter  Lay 
adiress  either  or  both  the  air-to-air  and  air-to-aurface  mission  areas.  The  LANTIFN  program  will  provide  a  highly 
effective  near  to  mid-term  capability  /or  attack  at  night  and  low  altitude,  under- the-weather  conditions.  In  addition, 
both  the  K-T)  and  F-16  programs  are  proposing  development  of  derivative  models  to  increase  the  air-lo-surface  attack 
capability  of  these  aircraft.  The  Advanced  Tactical  Fighter  program  is  also  relatei  to  the  Advanced  Fighter  'technology 
integration  program  (PE  6'^24hK)  which  will  develop  our  technical  capability'  in  Integrated  avionics  suites,  short  take-off 
n?id  landing  capability  and  a.irodynamic  refinements  to  meet  the  needs  of  the  next  generation  fighter.  This  program  is 
currorMy  modifying  an  F-U>  with  a  highly  integrated  flight/fire  control  syotem  to  develop  greater  capability  and 
ourvi vabi  1 1 ty  in  unguided  weapons  delivery  and  air-i'>-air  combat.  This  program  alro  plans  to  ft  art  development  of  an 
advanced  two-diraensionai  thrust  vec tor; ng/reversing  engine  nossle  and  integrated  flight  and  proiailsion  control  to  provide 
the  technical  capability  for  an  effective  short  take-off  and  landing  canablllty  on  future  fighters. 

WDHh  P-IRFOHMFD  FY ;  Pre-Si  leatone  0  and  Concept  Definition  studies  will  be  managed  by  the  Air  Force  Systems  Cocimand/ 
Aeronautical  Systems  Diviaiou,  Vri ght-Pat teroon  Air  Force  naae,  OH,  Contracts  for  concept  d  finition  studies  have  not 
yot  bfcn  awarded.  The  ndv,anced  engine  d  lopaont  will  be  managed  by  the  Air  Force  Systems  Coautand/V right  Aeronautical 
Laboratories  and  Aoronauti :al  Svntema  Division,  Wrlght-Patteraon  Air  Force  Base,  OH.  Contracts  for  advanced  engine 
dovelo;«iiont  have  not  be*»n  awardei. 
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Program  Element;  #632?0?  Title:  Advanced  Tactical  Fighter 

DOD  Mission  Area:  Close  Air  Support  &  Incerdiction,  #223  Budget  Activity:  Tactical  Prograipg'7~j^'4 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1  .  (U)  FY  10P1  and  Pricr  Accomplishments:  Conducted  mission  analyses  and  technology  studies  for  adveuced  fighters 
and  developed  a  Mission  Element  Need  Statement  for  new  fighter  aircraft. 

2-  (lO  FY  1982  Planned  Program:  Completion  of  preliminary  analytic  work  to  define  erpected  threat  characteristics 
and  establish  goals  and  thresholds  for  the  design  parametrrs  for  advanced  fighters.  Cost  difference  from  FY  1982 
Descriptive  Summary  is  due  to  Congressional  action  which  denied  funds  to  initiate  concept  definition  stndles  fer 
the  Advanced  Tactical  Fighter  in  FY  1982. 

F‘f  19^/5  Planned  Program:  Initiation  of  concept  definition  studies  with  industry  loading  to  a  Milt^tone  I 
de.'ision  and  initiation  of  the  advanced  engine  development.  Cost  difference  from  FY  02  Descriptive  Summary  is  due 
to  restructuring  of  program  to  include  development  of  an  advanced  technology  engine.  Cost  increase  due  to  engine 
develofment  effort  was  partially  offset  by  delay  in  advanced  fighter  design  development  resulting  from  Cong  .-ess  ional 
action  on  FY  02  budget  request. 

FY  ^904  Plan  Program;  Completion  of  concept  definition  studies  and  selection  of  several  concepts  for  further 
design  development  and  valuation.  Continue  development  of  an  advan.;ed  engln'j  deoign  including  initial  testing 
of  advanced  technology  components  . 

h.  (U)  Program  to  Coroplatlon:  Entry  into  full  scale  engine  ring  development  for  an  advanced  tactical  fighter  in 
FY  07  lending  to  a:\  Initial  Operational  Capability  by  the  end  of  FY  9"^. 


.  (U) 

Hi  leutcritrs: 

Datt 

H  . 

MENS  submitted  to  0;ll) 

Sep 

1^181 

b. 

Award  concept  definition  studies 

Mar 

1901 

c. 

OHD  requirements  review 

Jul 

1004 

u . 

ntnrt  Full  Scale  Engineering  Development 

Aug 

1987 

.  (in 

K^r>Ot.2Cir>:  Not  Applicable 
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Project:  #2472 

Program  Element;  #63230F 

DOD  Mission  Area:  Close  Air  Support  A  Interdiction,  #223 


Title:  Advanced  Tactical  Fighter _ 

Title;  Advanced  Trctical  Fighter _ 

Budget  Activity;  Tactical  Programs,  #4 


(U)  DFTAILED  BACKGROUND  AND  DESCRIPTION;  This  project  will  develop  the  definition  of  threat  capabilities  and  mission 
requirements  for  fighter  aircraft  in  the  19'^’s  and  beyond.  The  project  will  also  develop  design  concepts  to  meet  these 
mission  needs  and  will  validate  the  design  approaches  and  supporting  lecnnologies  sufficiently  to  support  a  source 
selection  for  entry  into  full  scale  engineering  development.  Current  US  fighters  represent  the  world  standard  in  fighter 
aircraft;  however  the  'Soviet  Union  is  responding  to  the  capabilities  of  these  fighters  with  a  new  generation  of  air-to-air 
and  surface-to-air  systems  that  will  challenge  the  Air  Force  ability  to  conduct  vital  air  operations.  Foliow-on  systems 
expected  by  the  mid-1990’s  will  further  stress  our  tactical  air  power  capability.  At  the  sane  time,  mission  ’'•equl rements 
for  fighter  forces  are  continually  being  exp^inded  due  to  increases  In  threat  total  operating  capability  in  Central 
Europe  (o.g.  greater  night/adverso  weather  capability)  and  changing  world  wide  commitments  which  involve  a  variety  of 
operating  situations.  These  changing  requirements  have  left  our  current  fighter  forcoe  with  deficiencies.  These 
deficiencies  will  grow  as  threat  capabilities  continue  to  evolve.  This  project  is  intended  to  identify  requirements 
and  potential  design  solutions  to  meet  these  deficiencies  in  both  the  air-to-air  and  air-^’O-surface  mission  areas  f)r 
the  post  1990  time  period.  This  project  will  provide  the  option  to  rap''dly  develop  and  produce  a  follow-on  generation 
of  fighter  aircraft  in  the  late  ‘980’s  to  meet  expected  threat  advances. 

(ll)  REUATEi)  AC'lMVITfES;  This  is  the  only  Air  ?'>rce  activity  which  will  develop  design  requirements  for  a  follow-on 
g.neraUon  of  tac<^ical  fighter  airert^ft.  Supporting  air  vehiclo  technologies  are  being  partially  addrtssed  by  the 
Advanced  Fighter  Technology  Integration  progrp.m  which  will  develop  high  potential  technical  concepts  in  integrated 
ftvxorics,  refined  asrodynaraicu  and  short  take-off  end  landing  capability. 

W9HK  EER1T)RME1>  HY ;  This  nroject  is  managed  by  the  Air  Force  Systems  Commani/Aeronautical  Systems  Division,  Wright- 
Patteraon  AFB,  OH.  Potential  ''ontractors  are  the  major  P.S.  airframe  manufacturers  including  Boeing  Aerospa^'o  Corp, 
Sc'attlo,  VA;  Fai rchi  Id-Rep  jbl ic  Company ,  Faroingdale,  hong  Island,  KT ;  General  Dynamics  Corp,  Fort  Worth,  TX;  Gruaian 
Aircraft  Company,  Bethpage,  NY;  Lockheed  falifc/rnia  Company,  Burbank,  CA;  McDonnell  Aircraft  Company,  St  Lci’ia,  MO; 
Northrop  Corp,  HaHhorne,  CA;  Rockwell  International,  Los  Angeles,  CA;  and  Vought  Corp,  Dallas,  TX. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

1.  (U)  1*7  1^k91  and  Prior  Accompli shmenta;  Conducted  mission  analyses  and  technology  studies  for  advanced  fighters 

t.nl  devtfloprd  n  Miasion  Element  Need  Statement  for  new  fighter  aircraft. 

I’Df  KHP  Program;  Future  fighter  mlsalon  analyses  will  be  continued  through  196?  with  emphasis  on  defining 
pot.M'tiai  thrent  capabilities  in  the  I'd'K's  and  oataolishing  goels  and  thresholds  for  future  fi^hter  Issign  para- 
ci«?ter:j.  thi’euhold  will  be  baned  on  trade-offc  betwet  i  desired  «;apabi  1  i  ties  and  technical  and  coat  constraints. 

Cost  difference  from  the  FT  1  I'oscrlptivo  Summary  is  due  to  Congrossionnl  action  which  denied  funde  to  Initlnte 
concept  <!rfinition  studies  for  -he  Advanced  Tactical  Fighter  in  FT  1*»rt?. 
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Project:  #2472 

Program  Element:  #63230? 

DOT)  Miseion  Area:  Close  Air  Support  9.  Interdiction,  #223 


Tit].’*.  Advanced  Tactical  Fighter _ 

Ti tie:  Advanced  Tactical  Fighter  " 

Budget  Activity;  Tactical  Prog.’ansV  #4 


Planned  Program:  Coji^ept  definition  studies  to  identify  alternative  deaign  concepts  for  advanced 
fighters  will  be  started  in  FY  83*  ase  studies  will  provide  a  range  of  design  concepts  from  industry  which  can 
meet  the  mission  requirements  identified  in  the  FY  02  and  iricr  activity.  The  FY  83  prrgram  will  initiate  tho 
systems  acquisition  process  which  will  lead  to  a  full  scale  development  decision  in  FY  1987  Coats  for  this  project 
are  reduced  from  FY  1982  the  Descriptive  Summary  due  to  the  delay  in  tre  start  of  concept  definitiur  studies  from 
FY  1982  to  1983. 

4*  (U)  FY  Planned  Program;  Concept  definition  will  be  completed  and  several  attractive  design  concepts  will  be 

aelected  for  further  development  and  validation. 


5.  (U)  PROSRAH  TO  C0?iPLRTT0N;  Design  concept  validation  will  be  coKpleted  and  source  selection  for  full  scale 
development  will  be  conducted.  Full  scald  de*/elopme.it  of  a  future  fighter  is  planned  to  be  initiated  in  FY  1987. 


6.  (ll)  Milestones; 

:  Same  as 

basic  program 

7.  (u)  Re.uourcea: 

FY  1981 
Actu.al 

^7  1802 

Estimate 

FY  1983 
Estimate 

17  1934 
Estimate 

Additional 
to  Completion 

Total 

Kstinat^^d 

Costa 

HOT  AH 

0 

0 

8,638 

16,977 

CONTINUING 

H/A 

f<.  fu)  Cocparisi  op 

with  17  ‘ 

8,82  Descriptive  Suamarv: 

FY  18,81 

Actual 

>7  19^12 
Estimate 

FY  19il3 
Estimate 

FY  18,84 
Estimate 

Additional 
to  Completion 

Total 

ilbtiaated 

Ccata 

0 

10, OCX) 

20,CO3 

CONTINUING 

N/A 
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Pro,ject:  #2878  Title:  Joint  Engine  Developaent _ 

Program  Element:  #6J23QF  Title:  Advanced  Taotical  Fighter _ 

POD  Mission  Area:  Close  Air  Support  A  Interdiction,  #223  Budget  Activity:  TtiCtical  Programs, 

(D)  detailed  BACKGRO’JWD  Ai^  DESCPIPTION;  Advances  in  propulsion  technology  have  traditionally  been  a  key  to  achieving 
significant  improvements  in  the  capabilities  of  combat  aircraft.  The  development  process  leading  to  a  mature  advanced 
engine  that  does  not  sacrifivce  reliability  and  durability  for  increased  performance  takes  at  least  ten  years,  and  is 
much  longer  than  the  hardware  dev'lopraent  stage  for  a  new  aircraft.  Therefore,  development  of  a  new  engine  to  meet 
the  needs  of  the  next  generation  fighter  needs  to  be  started  now  in  order  to  reach  design  maturity  by  the  oarly  1990s. 

Some  uncertainty  still  remains  regarding  the  specific  performance  needed  ',n  future  fighters,  however,  exact  aircraft 
characteristics  are  not  critical  to  the  initial  design  development  of  a  new  engine.  Early  development  work  to  integrate 
and  validate  advanced  design  features  in  a  baseline  design  is  vital  to  reducing  later  development  risk.  The  baseline 
design  can  be  scaled  to  match  the  requirements  of  a  specific  aircraft  design  in  full  scale  development. 

This  is  a  new  project  to  validate  the  performance  and  durability  of  i^r.Hical  new  engine  design  concepts  end  technologies 
in  rhe  size  class  and  with  the  mission  duty  profiles  of  the  new  fighter  engines  for  both  the  Air  Force  and  the  Navy. 

The  project  will  include  a  competitive  prototype  engine  demonstration  of  a  design  suitable  fo’-  transition  to  FSED. 
Valide^ion  of  the  critical  advanced  engine  technologies  needs  to  be  achieved  to  support  a  full  scale  development  initia¬ 
tion  In  late  FY  1987.  This  is  a  joint  Air  Force  and  Navy  development  program  wi  "  Navy  funding  starting  in  FY  1984, 

(U)  HELATKJ  ACTIVITIES:  Critical  component  technologies  aro  being  developed  in  the  Aircraft  Turbine  Engine  Gas  Generator 
fPE  6321 67)  and  Aircraft  Propulsion  Subsystem  Integration  (PE  63202F)  programs.  These  programs  will  provide  the  design 
features  for  integrating  into  an  advanced  engine  design  which  will  have  sharplv  reduced  complexity  (parts  count)  and 
increased  reliability,  durability  and  performance.  The  Engine  Model  Derivative  Program  (PE  6421 8F)  will  develop 
improvements  to  current  engines  which  could  be  used  as  a  less  capable  alternative  in  case  the  advanced  engine  does  not 
develop  e.-.  planned. 

(ll)  WORK  PERFORMED  BY :  This  project  will  be  managed  by  the  Air  Force  Systems  Command /Wright  Aeronautical  Laboratories 
and  Aeronautical  Systems  Division,  Wright  Patterson  AFP,  OH.  Contractors  have  not  been  selected.  It  is  anticipated  that 
a  minimum  of  two  contractors  will  be  funded  through  the  prototype  propulsion  system  program.  Potential  engine  contractors 
include  (but  are  not  necessarily  limited  to)  Pratt  and  Whitney  Aircraft  Group  of  West  Palm  Beach,  Florida,  General 
Electric  vCorap.  of  Kvendale,  Ohio,  Detroit  Diesel,  Allison  Division  of  General  Motors  I/i  Indianapolis,  Ind,  The  Garret 
Turbine  Engine  Company  of  Phoenix,  Arizona,  and  Teled/ne  CAE  of  Toledo,  Ohio. 

( ^  ham  accomplishments  and  future  PROGRAMS: 

1.  (ll'l  KY  1981  and  Prior  Accomplishments:  Not  applicable 

2.  (P)  £Y  1082  Program:  Not  applicable 

y.  (ll)  PT  1983  Planned  Program:  Initiate  a  program  (including  a  core  test  program)  to  validate  the  critical 

component  design  c^yncepts,  materials  and  manufacturing  processes  required  for  an  Advanced  Tactical  Fighter  Engine. 

The  yx  1983  effort  will  start  design  of  an  advanced  engine  using  newly  developed  components  and  materials.  This 
project  is  a  new  start  in  FY  1985.  The  FY  1982  budget  request  did  not  include  this  activity. 
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Project:  #2878 

Prograir  ^leraert:  #63230F 

iX)D  Mission  Area:  Close  Air  Support  &  Interdiction,  #223 


Title:  Joint  Engine  Development _ 

Title:  Advanced  Tactical  Fighter _ 

Budget  Activity:  Tactical  Programs,  #4 


4.  (U)  FY  l'j84  Planned  Program:  Assess  critical  components  designs,  technologies  and  concepts  on  slave  engines 
and  components  on  test  stands.  Conduct  an  engine  systems  design  and  an  analysis  program  including  a  core  engin.? 
test  of  an  advanced  engine  design. 


3.  (U)  Program  to  Completicri:  Conduct  a  competitive  engine  evaluation  program  including  a  prototype  propulsion 

system  sea  level  and  altitude  test  cf  engine  performance,  operability  and  durability  and  a  flight  clearance  test. 
This  program  will  result  in  a  more  mature  advanced  design  that  can  be  scaled  to  meet  advanced  fighter  requironents 
and  can  be  transitioned  at  reduced  risk  to  full  scale  development  in  late  FY  1987. 


6.  (u)  Milestones:  Not  applicable 

7.  (U)  Resources: 

Total 
Estimated 
Costs 


478,200 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Ectimate 

FY  1984 
Estimate 

Additional 
to  Completion 

0 

0 

18,700 

32,600 

426,900 

8.  (U)  Comparision  with  FY  1982  Descriptive  Summary: 


FY  1981 
Actual 


FY  1P82  FY  1983 

Estimate  Estimate 


Total 

FY  1984  Additional  Estimated 

Estimate  to  Completion  Costs _ 


RDTSK  0 


0 


0 


0 


0 
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FY  198Y  RBWE  DESCRIPTIVE  SUMMARY 


Program  Element:  #63239F 

DOD  Mipsion  Area:  TIARA  for  Tactical  Air  Warfare,  #32’f' 


Title:  Advanced  Tactical  Air  Reconnaissance  System  (ATARS) 
Badbet  Activity:  Tactical  Programs,  #4 


(ll)  RESOURCES  (project  LISTING)  ($  in  thousands): 


Project 

Number 


FI  1931 
Actual 


FY  1982 
Estimate 


lY  1983 
Estimate 


TOTAL  FOR  PROGRAM  ELEMENT 


FY  1984 
Estimate 

5,710 


Total 

Additional  Estimated 
to  Completion  Coats 


101 ,667 


111  ,350 


(ll)  BRIE^  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Advanced  Tactical  Air  Reconnaissance  System  or  ATARS,  is  an 
advanced  development  program  to  meet  the  needs  of  tactical  commanders  for  detection,  location  and  classification  of 
tactical  targets  with  sufficient  location  accuracy  and  detail  to  permit  the  timely  delivery  of  appropriate  air  or 
ground  launched  weapons.  Near  term  efforts  will  concentrate  on  replacing  the  RP-4C  platform  with  a  more  survivable 
and  supportable  system  with  future  efforts  aimed  at  preplanned  product  improvements  for  sensor  and  associated  pro- 
ceasing/exploitation  systems.  The  need  is  based  on  a  Tactical  Air  Forces  Statement  of  Need  for  a  survivable,  pene¬ 
trating  reconnaissance  system. 

(ll)  BASIS  FOR  FY  1983  RDTdE  REQUEST:  A  reconnniasance/surveillance  force  mix  study  will  be  conducted.  Contractor 
studies  of  platform  and  sensor  alterniitives  for  a  podded  reconnaissance  syctem  will  begin.  Results  ifill  lead  to 
demonstration  and  a  full-scale  engineering  development  decision. 


(ll)  GOMPARTSGN  WITH  FY  198P  DESCRIPTIVE  SUMMARY; 


I'T  1981 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costa 


3,100  4,200 


93.900 


101 ,200 


(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 


Program  Element:  #63239F  Title;  Advanced  Tactical  Air  Reconnaissance  System  (ATARS) 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327  Budget  Activity:  Tactical  Programs,  #4 

(u)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  objective  of  this  program  is  to  develop  a  survivable  tactical  reconnais¬ 
sance  capability  which  allows  commanders  to  supplement  standoff  data,  if  available,  to  obtain  precise  target  identi¬ 
fication  and  location.  Studios  have  shown  the  need  to  replace  the  only  penetrating  tactical  reconnaisspnce  system, 
the  RF-4C,  with  a  more  cost  effective  and  survivable  system^  Primary  efforts  will  be  to  develop  a  deployable,  easily 
supported  system  with  the  potential  I'or  multi-mission  use,  to  include  both  reconnaissance  and  attack  capability, 
depending  on  vhe  immediate  needs  of  the  tactical  commander,  ^'o^k  to  be  accomplished  includes  tradeoff  studies  of 
platforra/sensor  alternatives,  prototype  design,  and  proof  cf  concept  prior  to  initiation  of  full-scale  engineering 
development. 

(U)  RELATED  ACTIVITIES;  The  program  builds  upon  the  results  of  a  study  titled  "Advanced  Platform  for  Positioning 
Reconnaissance  Sensors"  conducied  during  1981.  Sensor  developmants  conducted  under  Irograra  Elements  6320ftF  end 
6471  OF  will  be  considered  as  potential  preplanned  product  improvements.  Coordination  will  be  maintai'ied  wi!h  Navy 
reconnaissance  developments  conducted  under  Program  Element  6326 IN  and  any  new  sensor  development  programs  in  support 
of  this  initiative  will  be  joint  efforts  with  the  Navy. 

(n)  WORK  PERFORMED  BY :  Aeronautical  Systems  Division,  Wright 'Patterson  Air  Force  Base,  OH  has  th.*  overall  rar.rageraent 
responsibility  for  systems  development  and  conduct  of  appropriate  study  efforts.  Coordination  with  Rome  Air  Develop¬ 
ment  Center,  Griffiss  Air  Force  Base,  NY  is  being  maintained  to  ensure  consideration  of  ground  processing  and  exploit¬ 
ation  equipment.  Contractors  have  not  yet  been  selected. 

(ll)  PROGRAM  ACCOMPLISHFFNTS  AND  FUTURE  PPOORAMS; 

1 .  (u)  FY  1981  and  Prior  Accomplishments;  Not  Applicable 

2.  (ll)  FY  1982  Program;  Not  Applicable 

3.  (n)  FY  1983  Planned  Program;  Tradeoff  studies  of  platform  and  sensor  alternatives  will  be  conducted.  Design 
of  a  prototype  sensor  pod  for  carriage  on  a  fighter  derivative  tyoe  aircraft  will  be  ic.itiated.  A  preplanned 
sensor  improvement  plan  will  a'^so  be  initiated.  Funding  differences  from  last  year's  plan  resulted  from  a  zeroing 

of  the  planned  FY  1082  effort  by  Congress.  The  program  was  restimictured  to  concentrate  on  near-tena,  available 
improvements  to  the  tactical  reconnaissance  lorce. 

ZL  ^ 984  Planned  Program;  Fabrication  and  testing  of  a  sensor  pod  will  begin  and  decisions  will  he  made 
to  include  final  seKction  of  a  platform  and  sensor  alternatives.  Development  and  integration  of  selected  advanced 
seniors  will  be  th‘»  subject  of  separate  study  efforts. 
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Program  Element:  #63239P  Title:  Advanoed  Tactical  Air  Reconnaissance  System  (ATARS) 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327  Budget  Activity:  Tactical  Programs,  #4 

3.  (u)  Program  to  Completion:  Sensor  pod  and  platform  integration  work  will  be  transferred  to  a  64XXX  Program 
Fleraent  after  the  decision  is  made  to  enter  full  scale  engineering  development.  Long  lead  production  funding  of 
platforms  and  sensor  pods  will  be  programmed  in  a  27XXX  Program  Element  beginning  in  FY  1986.  The  first  delivery 
of  a  multimission  capable  aircraft  equipped  with  a  sensor  pod  could  occur  as  early  as  1988.  Work  on  advanced 
sensors  and  pod  integration  will  be  continued  in  this  program  with  the  ultimate  objective  of  achieving  a  near  real 
time,  all  weather  capability. 

6.  Milestones:  Not  Applicable 
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7Y  1983  RDT^E  DESCRIPTIVE  SUMMARY 


Program  Element:  #632^^F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  /f223  Title  Aircraft  Nonnuclear  Survivability 

Budget  Activity  Tactical  Programs 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  198? 
Estimate 

FY  1983 
Estimate 

FY  19811 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

total  FOR  PROGRAM  ELEMENT 

1,663 

1,594 

2,011 

2,067 

Continuing 

Not 

Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  provides  the  resources  for  the  Air  Force's  participation  in 
the  Joint  Logistics  Commanders'  Joint  Aircraft  Survivability  Program.  Tha  Naval  Materiel  Command  and  the  Army  Materiel 
Development  and  Readiness  Command  are  co-sponsors  and  contributors  to  the  program.  The  program  develops  design  guidance  and 
technology  for  improving  the  combat  survivability  of  United  States  aircraft  to  nonnuclear  threat  weapons,  as  well  as 
standard,  triservice-approved  vulnerability  and  survivability  assessment  methodology.  Program  outputs  are  used  by  product 
divisions,  program  offices,  laboratories  and  contractors  who  build  aircraft  weapons  systems. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Based  upon  analysis  of  combat  experience  in  Southeast  Asia  and  intelligence  gathered 
from  the  1973  Mideast  conflict,  the  Joint  Technical  Coordinating  Group  for  Aircraft  Survivability,  in  conjunction  with  the 
Research  and  Development  organizations  of  the  logistic  commanders  of  the  three  Services,  developed  an  overall  technology 
plan  to  provide  the  knowledge  required  for  the  design  of  combat  survivable  aircraft  and  equipment.  This  is  a  level  of 
effort  program  that  funds  the  Air  Force  portion  of  this  overall  plan  at  a  xevel  agreed  to  by  the  Joint  Logistics  Commanders. 

(U)  COMPARISON  WITH  FY  198?  DESCRIPTIVE  SUMMARY: 


FY  1981  FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

1,290  1,700 

1,900 

Continuing 

Not 

Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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Program  Element:  #63244F  Title  Aircraft  Nonnuclear  Survivability 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  /^223  Budge~t  Activitf  Tactical  Programs  ~ 

(U)  DEi AILED  BACKGROUND  AND  DESCRIPTION:  In  1971 1  a  Joint  Technical  Coordinating  Group  on  Aircraft  Survivability  was 
established  under  the  Joint  Logistics  Commanders  to  acquire  and  make  available  technology  for  designing  nonnuclear  sur¬ 
vivability  into  new  aircraft.  The  chartei  of  this  group  is  (1)  to  implement  interservice  efforts  to  reduce  nonnuclear 
vulnerability  of  aircraft;  (2)  to  coordinate  research  and  advanced  aevelopaent  in  nonnuclear  survivability;  and  (3)  to  main¬ 
tain  liaison  between  technology  experts  and  those  actually  designing  new  aircraft.  In  the  fall  of  1972,  the  Joint  Technical 
Coordinating  Group  on  Aircraft  Survivability  formulated  a  triservice  nonnuclear  survivability  program  named  Test  and 
Evaluation  Aircraft  Survivability  wnich  was  approved  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering  with  $10 
million  being  allocated  for  the  program  over  a  three  year  period  (FY  1973  -  FY  1975).  As  a  technology-oriented  program,  the 
Test  and  Evaluation  Aircraft  Survivability  program  performed  testing  to  strengthen  the  data  base,  evaluated  prototype  hard¬ 
ware  and  developed  engineering  theory  and  design  criteria.  In  early  FY  1975,  a  decision  by  the  Under  Secretary  of  Defense 
for  Research  and  Engineering  called  for  further  nonnuclear  survivability  efforts  to  be  budgeted  by  each  of  the  Services 
beginning  in  FY  1976  with  interservice  coordination  to  continue  under  the  Joint  Technical  Coordinating  Group  on  Aircraft 
Survivability.  The  objective  of  this  program  element  is  to  support  the  Air  Force  portion  of  the  overall  nonnuclear  sur¬ 
vivability  efforts  of  the  Department  of  Defense.  As  such,  it  will  be  a  level  of  effort  program  coordinated  with  and  comple¬ 
mentary  to  Army  and  Navy  programs. 

(U)  RELATED  ACTIVITIES:  This  program  element  is  related  to  coraplemenrary  p»'ograms  of  the  Arr.y  (PE  #632 J5A)  and  Navy  (PF. 
//63?62N)  and  oO  Air  Force  programs  to  design  aircraft  with  xnproved  st^rvivability  in  nonnuclear  threat  environments.  The 
coordination  of  these  efforts  is  through  a  central  management  office  of  the  Joint  Technical  Coordinating  Group  on  Aircraft 
Survivability  which  is  manned  by  an  officer  for  each  command  represented  on  the  Joint  L'^gistics  Commanders  Group. 

Duplication  is  avoided  through  jo*nt  reviews  by  that  office  and  the  individual  service  task  agencies.  Program  is  also 
related  to  survivability  efforts  in  Aerospace  Flight  Dynamics  (’'E  #62201F),  Aerospace  Propulsion  (PE  »62203F)  and  Materials 
(PE  #62102F) . 

WORK  PERbORMED  Bf:  The  Air  Force  Systems  Command,  Andrev'c;  Air  Force  Base,  MD,  has  lead  responsibility  for  the  Air  Force 
nonnuclear  survivability  program.  Subordinate  units  performing  work  are  the  Air  Force  Flight  Dynamics  F.aboratory,  the  Air 
Force  Aero  Tropulsion  Laboratory,  the  Air  Force  Avionics  Laboratory,  and  the  Aeronautical  Systems  Division.  All  of  these 
organizations  are  at  Wright-Patterson  Air  Force  Base,  OH.  Major  contractors  are  General  Electric  Company,  Cincinnati,  OH; 

The  Boeing  Company,  Seattle,  WA;  Systems  Research  Laboratories,  Dayton,  OH;  Bvooz  Allen  Applied  Research,  Bethesda,  MD; 
University  of  Dayton  Research  Institute,  Dayton,  OH;  "ought  Corporation,  Dallas,  TX;  rnd  COMARCO  Incorporated,  Ridgecrest,  CA, 
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Prof ran  Element:  #63244F  Title  Aircraft  Nonnuelear  Survivability 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  4'223  Budget  Activity  TacticLl  Programs  #4 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Acoomplishments:  Defined  design  requirements  for  a  single  broadband,  electronically 
steerable  phased  array  antenna  for  simultaneous  operation  of  radar  and  electronic  countermeasures  functions.  Completed 
optical  and  electro-optical  versions  cf  a  standardized  visual  target  detection  model.  Initiated  electronic  countermeasures 
subtasks  on  the  new  Tactical  Air  Conmiand  Zinger  surface-to-air  missile  model.  Published  57mm  high  er.plosive  test  results. 
Completed  ballistic  testing  on  fire  protection  technology  for  wing  dry  bays.  Documented  promising  concepts  to  reduce  tur¬ 
bine  engin*'  infrared  and  radar  cross  section  signature  reduction.  Initiated  ballistic  tests  on  hybrid  composite  panels. 
Developed  a  model  for  predicting  the  performance  of  a  surface-to-air  missile  warhead.  Prior  accomplishments  include  devel¬ 
opment  of  design  criteria  for  sur/ivable  fuel  ceils,  determination  of  the  minimum  effective  concentration  of  ^neriiing  gases 
required  to  protect  F-l6  fuel  tanks  against  23mra  high  explosive  incendia»'y  projectiles,  development  of  analysis  methods  to 
predict  behavior  of  structural  composite  materials  to  nonnuclear  combat  damage^  demonstration  of  a  compartmentalized  lubrica 
t'wc  system  for  vulnerability  reduction  of  the  FIDO  engine,  completion  of  an  A-10  eomiat  damage  repair  time  prediction  anal¬ 
ysis,  and  development  of  an  improved  fire  extinguishing  agent  for  use  in  the  high  airflow  environment  of  combat  damaged 
engine  nacelles. 

2.  (U)  FY  1982  Program:  The  following  tasks  will  be  continued  into  FY  1982.  Armor  protection  against  57inm  high  explo 
si/e  projectiles,  chemical  powder  pack  fire  protection,  infrared  signature  reduction  for  turbine  engines,  development  of 
fragment  penetration  equations  for  composites,  infrared  imaging  system  protection  against  lasers,  improvement  of  infrared 
measurements,  multiplexing  electronic  countermeasures  and  radar  systems,  aircraft  battle  damage  repair  assessment  method¬ 
ology  ana  data  base,  laser  effects  da*a  bases,  survivability  against  laser  beam  rider  missiles,  electro-optical  counter- 
measui-es  integration  into  tradeoff  models,  and  surface-to-air  and  air  combat  model  updates.  Documentation  will  continue  to 
be  provided  and  advances  in  survivability  disseminated.  New  tasks  beSig  considered  are:  develop  advanced  design  guide  and 
supporting  test  data  for  minimizing  radar  cross  section,  threat  warhead  fragmentation  characterization,  develop  component 
vulnerability  ballistic  resistance  data  base,  develop  combat  damage  repair  su»'vivability  assessment  tradeoff  methodology, 
and  develop  optimum  aircraft  trajectories  for  survivability  against  ground-to-air  threats.  FY  1982  resources  were  decreased 
from  $1,7G0  thousand  to  ^1,600  thousand  due  to  new  inflation  indices. 

FY  i983  Pli-r.fcd  Program:  The  following  tasks  are  planned  to  be  continued  into  1983.  Chemical  powder  pack  fire 
pt'oleclion,  infrared  signature  reduction  for  turbine  engines,  development  of  fragment  penetration  equations  for  composites, 
impro  ement  in  infrared  measurement?,  aircraft  bit  tic  damage  repair  data  base,  and  laser  effects  data  bases,  surface-to-air 
missile  model  update,  advanced  radar  cross  section  design  guide  and  test  data,  threat  warhead  fragmentation  characteriza¬ 
tion,  component  vulnerabilitv  ballistic  resistance  data,  combat  damage  repair  survivability  assessment  tradeoff  methodology, 
anti  optimum  survlvable  aircraft  trajectory  dev#»lop!nent .  Documentation  will  continue  tc  be  provided  fti^d  advances  in  sur¬ 
vivability  disseminated.  New  tasks  being  considered  are  System  verification  of  57mm  armor  protection,  evaluate  survivable 
electric  power  flight  control  actuation  concept,  evaluate  eftectiveness  of  battle  damage  repair  methods  fO'  composite  struc- 
lur-es,  and  validation  of  surface-to-air  missile  computer  model.  FY  1983  funds  were  increased  from  $1*900  thousand  to  $2,033 
tliousand  to  develop  aircraft  battle  damage  repair  methodology. 
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Program  Element: 

DOD  Mission  kreV:  HCFse  Air  Support  and  Interdiction,  ^223 


Title  Aircraft  Nonnuclear  Survivability 
Budget  Activity  Tactical  Programs  #4 


(U)  FY  1984  Planned  Program:  The  following  tasks  are  planned  for  FY  84,  Aircraft  survivability  will  be  increased 
by  reducing  their  susceptibility  to  sophisticated  guided  missiles  and  evolving  directed  energy  s> stems.  Advanced  composite 
structural  concepts  that  provide  greater  damage  tolerance  than  is  now  provided  by  conventionally  designed  composite  struc¬ 
tures  will  be  developed.  Improved  survivability  modeling  techniques  against  sur-face-to-air  missiles  will  be  developed  and 
documented.  A  mode?  repository  to  store  and  disseminate  the  various  engagement  models  will  be  established.  Simulation  of  u 
real  time  missile  flyout  model  will  bo  included  in  the  standardized  visual  targot  detection  model,,  Expansion  of  the  combat 
data  information  center  will  continue.  The  model  of  repair  time  and  skill  code  data  for  use  in  making  combat  damage  repair 
time  estimates  or  new  and  existing  aircraft  will  be  demonstrated.  Design  guidelines  to  minimize  the  effect  of  30mm  and  57mm 
threats  will  be  developed.  Component  vulnerability  to  laser  and  ballistic  threats  will  be  developed  for  use  in  vulnerability 
assessments.  Evaluations  will  be  performed  to  establish  the  capability  of  various  extinguishants  for  engine  compartment 


fires.  Field  level  battle  damage  repair  techniques  that  can  be  used  to  rapidly  prepare  the  aircraft  for  another 
mission  will  be  evaluated.  Vulnerability  assessments  will  be  performed  on  the  flight  control  system.  Develop  necessary 
technology  to  design  propulsion  installations  with  reduced  contributions  to  aircraft  exhaust  system  infrared  and  radar  cross 
section  signatures.  Increase  probability  ol'  survival  in  air-to-air  engagements  through  more  accurate  modeling  methodology 
of  weapon  system  tnreats. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program, 

6.  (U)  Milestones:  Not  Applicable, 

7.  (0)  Resources:  Not  Applicable, 


Not  Applicable. 


FY  1983  HDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63249F 

DOD  Mission  Area;  Close  Air  Support/Interdiction,  #223 
(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Title:  Night  Attack  Program _ 

Budget  Activity:  Tactical  Programs, 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT 

16,200  y 

6,087  2/ 

4.491 

3,912 

0 

42,172 

2628 

Millimeter  Wave  (MMV)  Technology 

4,400 

3,088 

491 

0 

0 

9,061 

28IP 

Target  Recognizer  Technology  for 
LANTIRN 

11,800  3/ 

2,999  2/ 

4,000 

3,912 

0 

33,111  i/ 

y  Excludes  funding  for  the  Low  Altitude  Navigation  and  Targeting  Infrared  System  for  Night  (LANTIRN)  ($39.9S3M) 
now  included  in  Program  Element  64249F,  Night/Precision  Attack  and  Hypervelocity  Missile  ($.900M)  row  Included 
in  Program  Element  63363. 

?J  Includes  funding  ($2.999M)  being  reprogrammed  from  Program  Slereont  64249F»  The  funding  of  Target  Recognizer  tach- 
nology  for  LANTIRN  in  FY  19>j2,  FY  1983,  and  FY  1984  was  transferred  from  PE  64249F,  Night/Precision  Attack,  to  this 
PE  to  continue  advanced  development  efforts  as  directed  by  Congresc. 

y  Performed  under  LANTIRN  Project  2693  Program  Element  63249F,  in  FY  81  and  prior  years. 

4/  Funding  for  Engineering  Development  of  Target  Recognizer  to  be  accomplished  under  Program  Element  64249F 
(39.8M  in  FY  to  completion). 

HRIEF  PESCHIl^TT"’"  OF  ELEMENT  AND  MISSION:  The  FY  1983  Night  Attack  Program  includes  a  feasibility  flight  test 
demonstration  of  o  millimeter  wave  radar.  The  demonstration  consists  of  evaluating  the  potential  of  a  95  GHr  millimeter 
wa'Mj  radar  to  provide  a  high  resolution,  low  cost  fire  control  radar.  The  radar  and  displays  are  being  modified  to 
enable  low  altitude  penetration,  target  acquisition  and  weapon  delivery /gun  pointing,  compatible  with  night/in-weather 
first  jviss  attack.  The  program  will  address  identified  deficiencies  present  during  night  and  in-weather  conditions  in 
the  Air  Force's  air-to-aurfaoe  interdiction  and  close  air  support  missions. 

PA.'ITS  FOR  FY  1983  RDTAE  REQUEST:  The  Night  Attack  funding  request  will  complete  radar/avionics  modifications . 
initiate  arid  complete  contractor  ground  teats,  and  complete  leasibllity  flight  testing  on  a  T-39  aircraft.  Coats 
for  Millimeter  Wave  shov  i  are  based  on  contractor  coat  estimates. 
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Program  Element:  #63249F 

DOD  Mission  Ares:  Close  Air  Support/Interdiction,  #223 

(U)  COMPAHISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  19^B1  FY  1982 

Estimate  Estimate 

RDTAE  4,400  3,100 

Procurement 


Title:  Might  Attack  Program _ 

Budget  Activity;  Tactical  Programs,  #4 


Ff  1983 

FY  1984 

/'dditional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

0 

0 

0 

8,600 

NONE 

(U)  OTHER  APPROPRIATION  FUNjjS;  None 
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Program  Element:  #63249F  Title:  Night  Attack  Program _ 

DOD  Mission  Area:  Close  Air  Support/Interdictiop,  #225  Budget  Activity:  Tactical  Pregrams,  #4 

(U)  DETAILED  BACKGROUND  AND  rESCRIFTION:  The  threat  posed  by  the  enemy’s  formidable  armored  and  air  forces,  especially 
that  of  the  Vlareaw  Pact  against  the  North  Atlantic  Treaty  Organization  (NATO),  has  increased  in  the  paot  few  years  and 
is  projected  to  become  stronger  in  both  quantitiativa  and  qualitative  terms.  Enemy  armor,  equipped  with  night  vision 
capabil-^ty  ani  accurate  laser  ranging  systems,  hag  been  combined  with  new  hardware,  training  and  operational  doctrine 
to  assure  a  continued  enemy  thrust  during  night  and  adverse  weather  conditions.  Successful  interdiction  and  close  air 
support  missions  against  this  projected  threat  require  accurate  target  acquisition  and  weapons  delivery.  Even  though 
target  acquialtlon,  laser  designation  and  attack  capability  currently  exist  for  day  visual  conditions,  serious  defi¬ 
ciencies  occur  when  these  tasks  are  renulred  to  be  performed  during  night  and  adverse  weather  conditions.  This  program  is 
primarily  dedicated  to  improving  Air  Force  capability  to  conduct  doss  air  support  and  interdiction  missions  at  night 
and  in  most  in-weather  conditions.  The  project’s  oojective  is  a  feasibility  flight  demonstration  of  lew  coat  night/ 
in-weether  capability.  Millimeter  Wave  Radar  vlerao  stratlon  includes  terrain  avoidance,  blind  letdown,  short  range 
acquisition,  and  fire  control  system  for  night/in-weather  attack.  The  concept  includes  a  millimeter  radar  sensor, 
processor,  and  a  Headc-Up  Display  (HDD).  The  millimeter  wave  sensor  provides  search  and  detection  of  moving  and  station¬ 
ary  targets  at  night  and  in  a  wide  range  of  in-weather  conditions'  The  radar  processor  will  detect  moving  targets 
and  select  high  density  target  areas  for  display  on  the  Heads-Up  Display.  The  pilot  then  selects  a  target  of  interest, 

cues  ths  radar  via  the  hand  controller  and  uses  the  resulting  HUD  commands  to  attr.ck  the  target.  The  fire  control 

system  will  track  the  designated  target  and  provide  gun  firing  or  weapons  release  command  to  the  pilot.  The  millimeter 
wavb  radar  system  may  also  provide  a  terrain  elevation  profile  interleaved  with  the  target  search  mode.  A  terrain 

profile  would  provide  blind  descent  through  clouds  and  safe  flight  at  low  altitude.  This  project  does  not  develop  & 

millimeter  radar.  It  adapts  an  existing  millimeter  radar  to  ar.  aircraft  fire  control  system  and  cockpit  display. 

Th's  project  is  the  only  millimeter  airborne  fire  control  program  which  is  investigating  this  technology  fer  use  on 
tactical  Air  Force  aircraft.  Target  recognizor  technolog/  was  initiated  under  this  program  element  for  Single  Seat 
night  attack  using  Ti  79  and  FY  BO  funds.  At  that  time,  outyear  funding  for  target  recognizer  development  was  planned 
as  full-scale  doveloment  efforts.  However,  the  FY  1982  Authorization  Conference  report  directed  target  recognizer 
d*fvo lo-jM^ent  be  continued  in  advanced  development. 

(ll)  HKLATKD  ACTIVITIES;  The  Arm^-  and  the  Air  Force  are  both  considering  Millimeter  Wave  technology  for  several  potential 
applications.  The  Army  is  developing  a  iS  CHz  Millimeter  Wave  fire  control  system  for  their  Advanced  Attack  Helicopter, 
and  the  Air  Force  is  developing  both  IS  GHz  and  99  Ghr  Millimeter  Wave  seekers  for  conventional  tactical  munitiona.  The 
Millimeter  Wave  Kadar  uned  in  this  technology  demonatra tion  is  Army  hardware,  developed  for  the  Aqullla  raini-Remotely 
Piloted  yehicle  Program.  There  is  also  a  joint  Defense  Advanced  Research  Projects  Agency  (DARPA)/  Air  Force  program 
i nveatlgating  both  X-band  and  millimeter  wave  radar.  Data  from  this  piogran  will  be  used  for  the  Millimeter  Wave 
’'rchnology  project.  The  LANTIRM  program  is  devloping  a  navigation  pod  and  a  targeting  pod  for  Single  Seat  aircraft  under 
PK  i!.4.M9F.  Target  recognizer  technology  will  be  integrated  into  the  targeting  pod  to  provide  a  significant  Increaae  in 
expreted  kills  i*er  pess. 

(d)  PKK}^HMM>  W:  All  Air  Ko^'Ce  efforts  will  be  managed  by  the  Aeronautical  Systems  Division,  Wright-Patterson 

AFP,  ('!{.  The  contractor  modifying  the  hardware  and  cf  nductlng  the  flight  test  ia  Horden  Systems,  Inc,  Norwalk,  Conn. 
Target  recognizer  competing  cofttractoro  are:  Martin  Marietta  Corp,  Orlande,  FL,  and  Hughes  Aircraft,  Canoga  Park,  CA, 
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Progrem  Element:  ^63249F  Title:  Night  Attack  Program _ 

DOP  Kiaaion  Area:  Cloae  Air  Support/Interdiction,  #223  Dudget  Activity:  Tactical  Programa,  H 

(U''  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  Program;  The  major  taaka  accompliahed  in  FY  19fi1  included  development  of  flight  teat  auppcrt 
equipment  and  continued  radar  raodificationa  for  pod  inatallation. 

2.  (u)  FY  1982  Planned  Program;  In  FY  19^2  the  radar/pod  integration  will  be  completed.  The  pod  will  he  mounted 
on  a  T-‘59  for  the  beginning  of  the  feaaibility  flight  teat  denonatration. 

■5.  (ll)  FY  1983  Planned  Program;  The  additional  MMW  funding  in  FY  83  will  complete  the  Millimeter  Vave  feaaibility 
flight  teat  demonatration.  Target  recognizer  development  will  continue  in  advanced  development  leading  to  competitive* 
selection  of  target  recognizer  contractor  ".nd  preparation  for  full-scale  development. 

4.  (U)  FY  1984  Program;  Target  recognizer  technology  will  enter  fuxl-scale  doveljmsent  as  a  pre-planned  proli  ct  improveme 
rit  10  the  TjANTIRN  targeting  pod  under  program  element  64249F. 

h.  (u)  Program  to  Completion;  Flight  test  of  the  target  recognizer  in  a  LAHTTRN  targeting  pod  is  projected  to  begin 
K!  19H‘, .  Full  scale  development  of  the  target  recognizer  will  be  funded  under  ?E  64249?. 

6.  (U)  ^  eatonea;  Not  Applicable 

7.  (il)  Heaourcea  ($  in  thousands);  Not  Applicable 

8.  (U)  Cc.rapariaon  with  FY  1982  Peacriptive  Summery;  Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SU^^MARY 


Program  Element : 

DOD  Mission  Area:  Counter  Air,  #221 
( U /  RESOURCES  (PROJECf  LISTING)  (Q  In  thousands)  : 

Project 


Title:  Advanced  Missile  SuLsystem  Demonstration 
Budget  Activity:  Tactical  Programs,  #4 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

Not 

Not 

TOTAL  FOR  PROGRAM  ELEMENT 

3,293 

5,878 

0 

0 

Applicable 

Applicable 

Not 

Not 

Ducted  Rocket  Motor 

3,293 

5,878 

0 

0 

Applicable 

Applicable 

PE^^^^tPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  is  designed  to  demonstrate  capabilities  of  advanced 
alr-to-alr  tactical  missile  subsystems  through  flight’  fest.  Reloct^d  siih«yTtem**  are  integrated  with  a  test  missile 
airframe  configuration  and  flight  tested  to  prove  new  developments  and  allow  intelligent,  low-risk  decisions  on 
fiuure  tactical  missile  systems.  Emphasis  will  be  placed  on  selecting  those  subsystems  fc’hlch  can  be  utilised  In 
current  and  projected  tactical  mlssllec. 

(U)  8 AS  IS  FOR  FY  1983  RDTAF  REQUEST:  The  Air  Force  has  decided  to  terminate  flight  testing  of  fixed  fuel  flow  Ducted 
Rocket  Motor.  No  further  request  for  funds  Is  planned  under  this  Program  Element. 


( U )  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMM.ARY  : 


FY  1981  FY  1982  FY  1983  FY  1984  Additional 
_  Estimate  Estlnatn  Estimate  to  Completl 


3,300  6,000 


Continuing 


Total 

Estimated 

Costa 

Not 

Appl icable 


(U)  OTIIKR  APPROPRIATION  FUNDS:  Not  Applicable 


Project:  ^2697 

Program  Element:  <^63313? 

DOD  Mission  Area:  Counter  Air,  #221 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Development  of  the  Ducted  Rocket  Motor  technology  was  initiated  in  1976 
with  exploratory  work  on  gas  generator  fuels.  Since  that  time,  exploratory  programs  have  developed  additional 
fuels,  flight  weight  combustors,  and  insulators.  Successful  engine  performance  has  beer,  demonstrated  in  'ground, 
direct  connect  tests.  . ased  on  this  successful  exploratory  effort  and  the  need  co  fully  demonstrate  this  new 
techolcgy,  a  flight  test  program  wcs  initiated  in  September  1978.  At  that  time,  a  plan  was  established  for  initial 
funding  out  of  the  Aero  Propulsion  Laboratory,  Pregram  Element  63302F,  for  further  ground  testing  of  the  Ducted 
Rocket  M'>tor  for  the  development  of  flight  qualified  hardware.  This  program  element  (63313F)  would  fund  che  flight 
test  effort.  Successful  flight  demonstration  of  the  Ducted  Rocket  Motor  propulsion  concept  would  provide  medium  range 
class  tactical  missiles  with  higher  average  speed  to  target,  increased  payload  capability,  longer  range,  or  smaller  size 
than  solid  rocket  propulsion  t^ystems.  Demonstration  and  evaluation  of  engine  performance,  missile  performance 
limits,  propulsion  cost,  and  engine  reliability  would  be  an  integral  part  of  this  p^ogram. 

(:J)  RELATED  ACTIVITIES:  Ducted  Rocket  Motor  ground  test  and  component  development,  and  propulsion  test  vehicle  design 
and  development  were  initiated  in  Program  Element  63302F,  Advanced  Missile  Propulsion.  Successful  flight  demons t ration 
of  the  Duc  ted  Rocket  Motor  would  provide  an  option  for  an  enhanced  variant  of  the  Advanced  Medium  Range  Air-tc  -Air  Mis- 
slle,  Progiara  Element  64314F.  This  Ducted  Roc^cet  Motor  program  is  the  only  effort  within  the  Department  of  Defense  to 
develop  and  test  this  propulsion  concept.  There  are  other  ramjet  technology  efforts,  such  as  the  Navy  Advanced  Low 
VoUoie  Ramjet  demonstration  inotor  and  the  Air  Force  Advanced  Strategic  Air  Launched  Missile  demonstration  for  missiles 
in  the  200C  pound  class.  Exploratory  cievelopment  of  solid  fuel  ramjet  concepts  have  been  initiated  by  the  Services. 

AU  efforts  are  fully  coordinated  to  avoid  duplication  through  the  Joint  Array,  Navy,  NASA,  Air  Force  Ramjet  Subcora- 
m J  t  tee . 

(U'  WORK  PERFORMED  BY :  The  Air  Force  Aero  Propulsion  Laboratory,  VJrlgh  -Patterson  Air  Force  Base,  Ohio  will  manage  the 
'.'ucted  Rocket  Motor  project.  Hughes  Aircraft  Company,  Canoga  Park,  California  is  the  contractor. 

( ^ )  PROf^RAM  ACCOHPtJSllMENTS  AND  FUTURE  PROGRAMS : 

1  .  (U'  FT  1981  and  Prior  Accomplishments:  Ducted  Rocket  Motor  development  work  accomplished  in  Program  Element 

f)3  3u2F  was  expundeJ  and  development  of  a  flight  test  vehicle  continued.  Fixed  fuel  flow  ducted  rocket  direct  connect 
testing  was  completed.  Inlet  aerodynamic  testing,  wind  tunnel  testing  of  the  flight  vehicle  model,  and  safe  separation 
tests  in  the  wind  tunnel  were  accomplished. 

2.  (U)  FY  1982  Planned  Program:  Free  jet  testing  of  the  ducted  rocket  engine  and  developraetit  of  a  nozzleless 
booster  will  be  completed.  The  difference  from  previous  FY  1982  planned  program  is. the  decision  not  to  fabricate  and 
qualify  flight  test  hardware  because  of  reduced  FY  1981/82  funds  end  an  Air  Force  decision  to  teirainate  flight  testing. 

3.  (U)  FY  1983  Planned  Program:  Approval  of  the  FY  1981  request  at  one-half  the  requested  level  resulted  in 
a  slowdown  of  the  Ducted  Rocket  Motor  flight  test  demonstration  project.  More  recently,  the  Air  Force  decided  to 
restiucturo  the  program  to  eliminate  flight  testing  and  complete  required  ground  testing  by  the  end  of  ’^Y  1982, 


Title:  Ducted  Rocket  Motor 

Title:  Advanced  Missile  Subsystem  Demonstration 
Budget  Activity:  Tactical  Programs,  ^4 
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Project:  ir2697 

Program  Element:  //63313F 

DOD  Mission  Area:  Counter  Air,  //231 


4.  (U)  FY  1984  Planned  Program:  None. 

5.  (U)  Pregram  to  Completion:  The  fixed  fuel  flow  Ducted  Rocket  Motor  project  will  be  terminated  with  the 
completion  of  free  jet  testing.  Changes  from  the  FY  1982  Descriptive  Summary  reflect  the  Air  Force  decision  to 
‘lermlnate  flight  testing. 

6.  (U)  Mi lestones :  Not  Applicable. 

7.  (U)  Resources .  Not  Applicable. 

3.  (U)  Comparison  with  FY  3982  Budget  Data;  Not  Applicable 


Title:  Ducted  Rocket  Motor 

Title:  Advanced  Missile  Subsystem  Demonstration 
Budget  Activity:  Tactical  Programs,  //4 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #63609F 

DoD  Mission  Area:  Close  Air  Stipport  and  Interdiction ^  ^223 
(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

TOTAL  FOR  PROGPJ^*  ELEMENT 

FY  1981 

Actual 

34,000 

FY  1982 
Estimate 
55,192 

2369 

Wide  Area  Antiarmor 

Muni tlons 

34,000 

55,192 

Title:  Advanced  Attack  W<=>apons 

Budget  Activity:  Tactical  Programs, 


FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

17,999 

0  * 

Continuing  * 

Not  Applicable 

17,999 

0 

0 

156,091 

*  Although  Project  Number  2369  will  be  completed  in  FY  1903,  this  program  element  may  be  used  for  future  projects. 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  develops  and  demonstrates  prototype  alr-to-surface 
non-nuclear  weapons.  The  total  budget  In  FY  1983  will  be  used  to  complete  validation  of  the  Wide  Area  Antiarmor  Munitions 
Wasp  missile  program.  This  weapon  Is  designed  to  meet  the  Tactical  Air  Forces'  need  to  destroy  multiple  enemy  tanks  in 
a  single  aircraft  pass  under  good  or  adverse  weather  conditions.  The  need  for  this  capability  against  massed  armor 
is  documented  in  the  approved  Mission  Element  Need  Statement  for  an  Improved  Wide  Area  Antiar/jor  Capability. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  f^iffort  will  complete  the  validation  program  for  Wasp.  The  validation 
test  of  the  two  competing  contractor  missile  designs  will  end  in  the  third  quarter  of  FY  1983.  At  that  time,  a  single 
contractor  will  be  selected  for  full  scale  development  under  Program  Element  6A607F.  The  cost  estimates  are  based  on 
current  contractual  obligations  plus  test  activity  estimates. 


( U )  COMPARISON  WITH  FY  1 982  DESCRIPTIVE  SUMMARY : 

Total 
Estimated 

Costs _ 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 


Project 

FY  1982 

FY  1983 

FY  1984 

Additional 

Number 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

limE 

"  34,500 

56,700 

32,500 

Continuing 

61' 
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Project:  #2369  Title:  Wide  Area  Antlarmor  Munltloiss 

Program  Element:  #6360SF  Title:  Advanced  Attack  Weapons 

DoD  Mission  Area:  Close  Air  Support  and  Interdiction,  #r?3  Budget  Activity:  Tactical  Prcgrams,  #A 

DETAILED  3ACKGR0JND  AND  DESCRIPTION:  The  Mission  Element  Need  Statement  for  an  Improved  Wide  Area  Antlarmor  Capabll 
Ity  details  the  critical  need  for  the  Tactical  Air  Forces  to  Improve  their  armor  kill  capability  against  massed  rerr 
echelon  armor.  The  Wide  Area  Antlarmor  Munitions  (WAAM)  Program  i»lll  Improve  the  Tactical  Air  Forces  jortle  effective¬ 
ness  by  Increasing  the  number  of  armor  kills  per  pass. 


J  The  need  Is  to  develop  a  weapon  that  will  provide  multiple  kills  per  pass,  during 
all  hours  and  weather  conditions  and  from  extremely  low  altitudes  or  standoff  distances.  The  ability  to  achieve  multiple 
kills  during  a  single  pass  will  greatly  Improve  the  Tactl'ial  Air  Forces'  antlarmor  capability  while  decreasing  attrition 
to  enemy  defenses.  WAAM  has  been  designated  a  major  program  and  will  use  multiple  contractors  to  reduce  cost/schedule 
risk  In  order  to  achieve  an  operational  capability  at  the  earliest  possible  time.  Three  weapon  concepts  —  the  Antlarmor 
Cluster  Munition,  the  Wasp  missile  system,  and  the  Extended  Rar]e  Antlarmor  Munition  —  will  be  validated  in  this  program 
The  Antlarmor  Cluster  Munition  Is  an  ungulded  Improved  antlarmor  area  cluster  weapon  that  may  be  delivered  at  rolnimura 
altitudes  or  higher.  The  Wasp  is  a  mlnlmlsslle  that  employs  a  terminal  seeker  and  a  lock-on-after-launch  guidance  mode. 
The  Wasp  Is  intended  for  delivery  from  alrcraf t-mountad  pods  for  minimum  altitude  attack.  The  Extended  Range  Antlarmor 
Munition  Is  an  alr-dellvered  cluster  weapon  containing  target-activated  land  minus  that  provide  a  standoff  kill  capabil¬ 
ity  against  armor.  The  target  does  not  have  to  contact  the  Extended  Range  Antlarmor  Munition  submunition  to  effect  a 
kill;  rather  the  mine's  sensor  classifies  the  target,  determines  the  closest  point  of  approach,  and  then  fires  a  warhead 
at  the  target. 

<'U)  RELATED  ACTIVITIES:  WAAM  technology  support  is  ongoing  In  Program  Element  62602F,  Conventional  Munitions  and 
Program  Element  63601F,  Conventional  Weapons  Technology.  Warhead,  sensor,  seeker,  and  dispenser  technology  programs 
in  these  program  elements  provide  the  basis  for  the  WAAM  concepts.  Other  related  Air  Force  programs  will  be  Integrated 
vlth  WAAM  to  provide  a  total  wide  area  antlarmor  system  capability. 

^CRK  PERFORMED  BY:  Program  management  Is  provided  by  Headquarters,  Air  Force  Systems  Command,  Andrews  Air  Force 
Base,  MO  and  its  subordinate  organization.  Armament  Division,  Egl  In  Ai’-  Force  Base,  FL.  Additional  contractor  support 
Is  provided  by  Boeing  Aerospace  Company,  Seattle,  WA;  Honeywell  Incorporated,  Minneapolis,  IIN;  AVO)  Corporation, 
Wilmington  MA;  and  Hughes  Aircraft  Company,  Conoga  Park,  CA. 

( ^ )  HROGRAH  ACCOMPLISHMENTS  &  FUTURE  PROGRAMS; 

1.  (U)  FY  1931  &  Prior  Accomplishments;  Project  2369,  Wide  Area  Antlarmor  Munitions  -  Concept  Definition  studies 

initiated  In  FY  1977  were  completed  by  multiple  contractors  on  four  WAAM  concepts.  Two  competitive  validation  contracts 
for  the  Antlarmor  Cluster  Munition  were  awarded  in  late  FY  1978.  Two  contracts  for  the  competitive  validation  of  the 


618 


I 


Project;  #2369  Title:  Wide  Area  Antlarmor  Mjnltlon.s 

Progratt  Rlercent:  #63609F  Title:  Advanced  Attack  Weapons 

DoD  Mission  Area:  Close  Air  Support  and  Interdiction.  #223  Budget  Activity:  Tactical  Programs,  #4 

Extended  Range  Antlarmor  Munition  were  awarded  In  June  1979.  The  Cyclops  concept  was  ellralnated  In  January  1979  to 
enable  the  program  to  live  within  funding  constraints.  Two  validation  contracts  were  awarded  for  the  Vlzsp  missile  in 
November  19/9  to  accomplish  system  design,  component  ^fabrication.,  and  testing  of  scokers  and  airframes.  The  final 
phase  of  Antlarmor  Cluster  Munition  validation  was  successfully  completed  In  FY  1980  with  system  development  and 
validation  tests.  Following  &  favorable  Milestone  II  decision  in  July,  the  Antlarmor  Cluster  Munition  advanced  Into 
Program  Element  64607F,  Wide  Area  Antlf:rmor  Munitions  for  full  scale  development.  Validation  efforts  for  the  other  two 
concepts  continued.  The  Extended  Range  Antlarmor  Munition  completed  Its  preliminary  design  phase  and  began  Initial 
fabrication  and  testing  of  the  classifier,  sensor,  and  warhead.  The  Extended  Range  Antlarmor  Munition  test  program  has 
demonstrated  each  of  the  critical  subsystems.  Testing  of  the  Waso  seekers  In  FY  198i  has  demonstrated  a  capability 
to  detect,  acquire,  sad  track  targets  in  different  clutter  backgrounds. 

2.  (U)  FY  1982  Flanned.  Program:  Validation  oi*  both  the  Wasp  and  Extended  Range  Antlarmor  Munition  will  continue. 

Drop  tests,  pattern  test 3,  and  live  warhead  tests  will  complete  the  Extended  Range  Antlarnor  Munition  validation  pro¬ 
gram  in  the  spring  of  1582.  H.lgher  priority  requirements  and  constrained  budgets  will  prevent  the  Extendtid  Range 
Antlarmor  Munition  from  entering  full  ccaie  devKlopment  in  FY  1983.  The  testing  of  the  Wasp  missile  system  will  con¬ 
tinue  In  FY  1982  with  captive  carry  fllghrs  of  the  seeker.  Fabrication  of  missile  hardware  for  flight  test  and  Itltial 
flight  test  of  the  two  contractor  designs  will  begin  In  FY  1982. 

3.  (U)  FY  1933  Planned  Program;  The  tv;^sp  missile  system  will  continue  contractvjr  flight  tests  and  the  validation 
progtara  will  end  In  the  third  quarter  of  FY  1983.  The  system  will  be  ready  to  transition  into  full  scale  development 
under  Program  Element  64607F.  An  additional  $9.5M  provided  by  Congress  In  rY  1981  accelerated  the  validation  program 
schedule,  resulting  In  a  significant  reduction  in  the  FY  1983  requirements  and  ellminatlcn  of  the  FY  1984  requirements. 
An  inflation  adjustment  was  also  Included. 

4.  (U)  FY  1984  Planned  Program;  There  are  no  planned  FY  1984  efforts  for  the  Wide  Area  Antlarmor  Munitions  project 
under  this  program  element.  Depending  on  validated  needs,  some  continued  advanced  development  of  advanced  attack 
weapons  may  be  required. 

5.  (U)  Program  to  Completion ;  Not  Applicable 

6.  (U)  Milestone'?: 


A. 

Antlarmor  Cluster  Munition 

Validation  Contract  Award 

August  1978 

B. 

Extended  Range  Antlarmor  Munition 

Validation  Contract  Award 

June  1979 

C. 

Wide  Area  Antlarmor  Munitions  Milestone  0 

September  1979 

D. 

Wasp  Validation  Contract  Award 

November  1979 

E. 

Antlarmor  Cluster  Munition  Milestone  11 
(Full  S<  ale  Development  Decision)  Review 

July  1980 
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Project:  #2369 

Program  Element:  #63609F 

DoD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223 


F.  Extended  Range  Antiarmor  Munition  Validation  Complete 
0.  Wasp  Validation  Coaplete 
H.  Wasp  Milestone  rl  Review 

*  Date  nresented  in  FY  1982  Descriptive  Summary. 

(U)  Explanation  of  Milestone  Changes: 

H:  Change  in  DoD  acquisition  policy  changes  Mlle«^tone  II  dates  to  coincide  with  the  Crltlct.1  Design  Review 
activity  in  full  settle  development. 


Title:  Wide  Area  Antiarmor  Munitions 
Title:  Advanced  Attack  Weapons 

Budget  Activity:  Tactical  Programs ^  #4 

April  1982 
Mav  1983 
*(May  1983)  FY  1985 


7.  (U)  Pesources;  Not  Applicable 

8.  (U)  Comparison  with  FY  1932  Budget  Data;  Not  Applicable 
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FY  1983  RDISE  DESCRIPTIVE  SUMMARY 


Program  Element:  #637 14F  Title:  DoD  Phy/^ical  Security  Equipment-Extev ior  (Adv  Dev) 

DoD  Mission  Area:  Air  Warfare  Support/  ^225  Budget  Activity:  Tactical  Programs ^  #4 


(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousand?)? 

Project 

FY  1981 

Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

A, 308 

996 

3,91 1 

3,838 

4,500 

51,100 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  supports  the  development  of  the  Jepartment  of  Defense 
Base  and  Installation  Security  System,  a  standardized  exterior  physical  security  system,  by  accomplishing  advanced  devel¬ 
opment  tasks  in  three  functional  areas:  detection,  command  and  control,  and  imaging.  A  Department  of  Defense  need 
exists  for  a  family  of  standardized  modular  equipment,  integrable  into  system  configurations  to  provide  a  level  of  secur¬ 
ity  in  consonance  with  the  deployment  mode,  threat  level,  and  sensitivity  of  the  asset  being  protected. 

(U)  BASIS  FOR  FY  1983  RPTfaE  REQUEST:  Includes  funds  for  the  continued  advanced  development  of  technologies  and  proto¬ 
type  equipment  for  the  Total  Base  and  Installaticn  Security  System  capability.  The  technology  base  and  prototypes  devel¬ 
oped  for  this  program  will  he  deployed  in  three  modes:  permanent,  semi-permanent ,  and  mobile.  Prirr;ary  emphasis  will  be 
placed  on  detection  and  imaging  subsystems.  Cost  estimate  based  on  inputs  from  various  government  agencies  performing 


these  development  efforts. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 

FY  1933 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDTi^E 

7,500 

1 ,000 

4,100 

8,400 

51,900 

Procurement  (Other )( 27696F) 

17,590 

12,203 

39,429 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS: 

Prucut  oment  { Otlier )  (  27596F) 

17,516 

10,789 

21,820 

70,953 

Continuing 

Not  Applicable 
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Proqraci  Element:  #63714F  Title:  DoD  Physical  Security  Equipment-Exterior  (Ad/  Dev) 

DoD  Mission  Area:  Air  Warfare  Support »  #226  Budget:  Activity:  Tactical  Programs,  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIFriON:  This  program  responds  to  Secrj?tary  of  Defense  direction  contained  in  Depart¬ 

ment  of  Defense  Directive  3224.3,  1  December  197C,  which  designates  the  Air  Force  as  executive  agency  for  the  develop¬ 
ment  of  standardized  exterior  physical  security  equipment  and  systems  for  protection  of  bases  and  installations.  The  Air 
Force  established  the  Base  and  Installation  Security  System  progra.u  to  accomplish  the  necessary  advanced  and  engineering 
development  tasks  In  ineeting  the  Department  of  Defense  component  require»T»ents.  A  world-wide  increase  in  the  level  of 
terrorist  threat  and  a  greater  emphasis  on  security  protection  for  mission-critical  resources  necessitate  the  devel¬ 
opment  of  a  standardized  system  capability  for  use  by  all  Defense  agencies.  Established  goals  within  the  Base  and 
Installation  Security  System  program  are  the  Initial  Base  and  Installation  Security  System  and  Total  Base  and  Instal¬ 
lation  Security  System  with  scheduled  availability  dates  of  December  1979  and  January  1987  respectfully.  The  completed 
Inital  Base  and  Installation  Security  System  program  provides  Type  C  (production)  specifications  for  equipment  providing 
a  medium  level  of  security  for  small  oermanent  locations  and  a  partial  system  capability  for  selfccted  resources  deployed 
in  a  semipermanent  mode.  The  Total  Base  and  Installation  Security  System  objectives  are  to  pro^’ide  a  capability  Tor 
high  level  security,  against  all  three*-  levels,  for  resources  in  three  deployment  modes:  permanent,  semipermanent, 
and  mobile.  The  objectives  of  this  program  are  to  provide  a  technology  base,  accomplish  advanced  development  tasks, 
and  develop  prototype  equipment  for  full-scale  development  and  integration  unde»-  Program  Element  647 15F,  Departme-'t  of 
Defense  Physical  Security  Equipment-Exterior  (Engineering  Development).  Development  of  a  technology  base  and  prototypes 
is  being  carrier  out  in  three  f»,inctional  areas:  detection,  command  and  control,  and  Imaging.  Maximum  utilization  is 
hiinq  made  of  technology  and  prototypes  developed  by  other  Services  and  commercial  sources  whenever  feasible. 

(iM  RELATED  ACTIVITIES;  Full-scale  development  of  equipment,  subsystem/system  integration  and  test,,  and  typo  C  (produc- 
tic'P.)  specif ication  development  is  accomplished  under  Program  Element  64715F,  Department  of  Defense  Physical  Security 
Equi.'rment-Exterior  {Enginefering  Development).  Procurement  of  physical  security  equipment  Is  accoinplished  using  Other 
ProcureMonf-Alr  Force  funding  under  Program  Element  27596F.  Air  Base  Defense  System.  The  Base  and  Installatiof.  Security 
System  equipment  will  be  designed  for  interoperability  with  the  Army  interior  security  system  (Facility  Intrusioa 
Detection  System)  and  the  Army  tactical  sensor  system  (Remotely  Monitored  Battlefield  Sensor  System).  This  program 
also  inter  fc.ces  with  an  exploratory  development  program  for  nuclear  site  security  managed  by  the  Defense  Nuclear  Agency* 
Management  oversight  of  the  physical  security  equipment  programs  is  provided  by  the  Depart^ient  of  Defense  Physical 
Security  Equipment  Action  Group  with  the  Chairperson  reaidina  in  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering. 

(U)  WORK  PERFORMED  LY :  This  program  is  managed  by  the  Physical  Security  Systems  Directorate,  Electronic  Systems  Divi¬ 
sion,  Hanscom  Air  Force  Base,  MA.  Department  of  Defense  agencies  performing  development  tasks  are.  Rome  Air  Development 
rt!nter,  Griffiss  Ai**  Force  Base,  NY;  Army  Mobility  Equipment  Research  and  De’^el opment  Command  and  Army  Night  Vision 
Laboratory,  Fort  Relvoir,  VA;  Army  Waterways  Experimental  Station,  Vicksburg,  MS;  Naval  Avionics  Center,  Indianapolis, 
IN;  N<ival  Oc'i‘dn  Systems  Center,  San  Diego,  CA;  and  the  Naval  Coastal  Systems  Center,  Panama  City,  FI..  In  addition  ro 
thes<?  Defense  agencies,  the  Department  of  Energy/Sandia  Laboratories,  Albuquerque,  NM,  performs  advanced  deve)opment 
tasks  anti  the  Analytical  Systems  Engineering  Corporation  assists  in  the  system  engineering  support  »..nd  integration 
task. 
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Program  Element  ^63714F  Title:  DoD  Physical  Security  Equipment -Exterior  (Adv  Dev) 

DoD  Mission  Area:  Air  Warfare  Support,  #225  Buflget  Activity:  Tactical  Programs,  #4 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FIPURE  PROGRAMS; 

(U)  FY  19P1  and  Prior  Accomplishments;  Although  there  are  many  advanced  development  tasks  which  have  been  accom¬ 
plished,  the  following  are  examples  of  major  subsystem  components  which  have  completed  advanced  development;  small 
permanent  communications  and  display  .segment,  open  ramp  boundary  sensor,  magnetic/seismic  line  sensor  processor,  trans¬ 
ducer  sensitivity  tester,  entry  control  identifier  segment,  potted  coaxial  cable  sensor,  and  mobile  individuai  resource 
protection  sensor. 

2.  (U)  rY  1992  PROGRAM;  Advanced  development  continues  in  the  following  areas:  pyroelectric  vidicon  imaging  sensor, 
advanced  central  data  control/processing  segment,  sensor  data  acquisition,  infrared  charge  coupled  d€?vice  fence  sensor, 
and  foliage  penetration  radar.  The  foliage  penetration  radar  is  expected  to  complete  advanced  develooment  ip  Fiscal 
Year  1982. 

i.  (U)  FY  1983  PLANNEC  PROGRAM;  The  program  consists  of  continued  advanced  development,  in  support  of  the  Total  Ease  and 
Installation  Security  System.  Primary  emphasis  will  be  placed  on  the  advanced  central  data  control  and  piocessing 
sejinont,  sensor  data  acquisition,  pyroelectric  vidicon  imaging  sensor,  and  infrared  charge  coupled  device  fence  sensor. 
Ihe  pyrvH  lectric  vidicon  and  infrared  charge  coupled  device  are  espec  .ed  to  complete  advanced  development  in  Fiscal 
Year  1983.  The  decrease  in  the  Fiscal  Year  1983  procurement  funding  level  is  due  to  the  delay  in  procurement  of  the 
ported  ct)a>'Lal  cable  sensor. 

KY  1984  PLANNED  PRCGR.AM;  The  program  consists  of  continued  advanced  development  in  support  of  the  Total  Base 
and  al  lalion  Security  System.  Primary  em|jhasis  will  placed  on  sensor  daca  acquisition  and  advanced  sensor 
signal  pjocessing  techniques. 

COMPLETION;  This  program  will  provide  technology  and  prototype  equipment  for  engineering  development 
of  the  nas.‘  and  Installation  Security  System-  Advanced  development  tasks  w- 1 1  continue  at  a  nouinal  level  subsequent 
to  the  availability  of  the  Total  Base  and  Instnila^ion  Secrurity  Sy.stera  capability  to  keep  the  system  current  with  the 
;jit  at  e-ol -the-ai  t  technology. 

tlll.ESTONFS:  Not  Applicable 

7.  (U;  Pot  Applicable 
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Fi  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Proj»ran.  Eieiuent:  j^63718F 

DOD  Mission  Area*.  Hultialsslon,  Technology,  ft  Support,  #374 
(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Title:  Electronic  Warfare  Technology 
Budget  Activity:  Tactical  Programs,  #4 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

14,078 

11,756 

18,724 

21,087 

Continuing 

Not  Applicable 

691X 

Pllectronic  Warfare  Technology 

11,013 

8,556 

9,856 

10,768 

Continuing 

Not  Applicable 

2432 

Warning  and  Power  Management 
Systems  Technology 

3,065 

3,200 

6,641 

8,594 

Continuing 

Not  Applicable 

2754 

Countermeasures  Technology 

0 

0 

2,227 

1,725 

Cont Inuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  alvanced  development  In  the  area  of  electronic 
warfare  where  art  expanded  tecluiology  base  is  needed  to  solve  critical  penetration  aid  problems  for  all  classes 
of  manned  and  omanned  aircraft.  This  program  also  provides  for  component,  technique  and  subsystem  development  leading 
to  the  reduction  of  acquisition  and  life  cycle  cost  of  electronic  warfare  equipment. 

PAS  IS  FOR  FY  1983  RDT&E  REQUEST;  Advanced  development  efforts  in  FY  1933  will  address  existing  and  projected 
bliortfalis  in  countering  Soviet  air  defenses  oy  demonstrating  aircraft  radar  signature  reduction  concepts,  confusing 
sophist Icnted  tliroat  radars,  and  disrupting  enemy  communication  systems.  Funding  rcpiesents  a  significant  Increase  to 
accelerate  critical  technologies  for  strategic  and  tactical  aircraft  proteci.^m.  The  largest  new  effort  will  begin 
developuent  of  next  generation  threat  warnl.jg  system  for  the  1990's  and  Improvements  to  existing  radar  warning  receivers. 
Efforts  started  in  prev..ous  years  to  counter  threat  missile  guidance  and  investigating  improved  Jamming  power  management 
concepts  uiii  curtlluuo.  The  cost  estimate  is  based  upon  the  number  of  different  critical  development  areas,  risk,  of 
those  areas,  and  previous  experience. 


( U )  COHFAR W iljl  XY  _DJ’ SCRmj VE 

u.Aoo 

(U)  OTHER  APPROPRIATION  FUNDS:  Nut  Applicable 


Total 

FY  1982  FY  1983  FY  1984  Additional  Estimated 

Est  Imate  Est itaate  Estimate  to  Completion  Costs 


12,000  22,000 


Continuing 


Not  Applicable 
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Program  Element;  l?63718F  .  Title;  Electronic  Warfare  Technology 

DOD  Mission  Area;  Multimission,  Technology,  A  Support,  .^374  Bu(^get  Activity;  Tactical  Programs,  14 

I  I  I  •  ’ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Modern  air  warfare  is  dominated  by  the  presence  of  a  myriad  of  electronic 
devices  that  locate,  monitor,  guide  and  control  offensive  and  defensive  elements.  Denial  of  enemy  use  of  these  devices 
while  retaining  the  capability  for  our  own  systems.  Is  the  function  ot  electronic  warfare.  The  survivability  of  our 
aircrews  and  the  number  of  weapons  delivered  to  the  target  are  directly  relataable  to  the  efficiency  of  our  electronic 
warfare  systems.  It  Is  axiomatic  that  an  enemy  faced  with  a  strong  electronic  warfare  capability  will  attempt  to 
enhance  his  capability  through  changes  In  tactics  and  Improved  equipment.  To  gain  and  maintain  an  advantage  requires 
a  strong  electronic  warfare  technology  program  to  provide  demonstrated  alternatives  that  counter  any  Initiatives  made 
by  the  enemy  defense. 

(U)  The  program  consists  of  three  projects.  Project  2432  funds  de;elopment  of  warning  receivers  used  to  alert  aircrews  of 
Impending  attack  and  also  automatically  set  jammers  against  highest  prlorlt>  threats.  In  addltloni,  an  Integrated 
receiver/ jamming  power  raanageraenc  system  Is  being  developed  to  demonstrate  jammer  concepts  against  sophisticated  threat 
environments.  Project  691X  funds  development  of  radar,  and  radar  guided  missile  countermeasures.  This  includes  both 
active  jamming  techniques  (onboard  or  expendable)  and  passive  teciiniques  such  as  radar  signature  reduction,  elc:tronlc 
Intelligence  receivers,  and  dispensed  radar  reflecting  clouds  called  chaff  used  to  confuse  enemy  radars.  Project  2754 
funds  development  of  countermeasures  to  enemy  communication  and  navigation  systems.  Included  are  methods  to  Identify 
critical  enemy  communication  links.  Integrate  this  Information  Into  the  signals  Intelligence  network  and  display  the 
•nemy  battlefield  communication  scenario. 

RELATED  ACTIVITIES;  The  efforts  In  this  program  are  closely  coordinated  with  Program  Element  (PF)  63743F,  Electro- 
Optical  Warfare,  and  other  electro-optical  and  electronic  warfare  programs  as  well  as  cdvanced  development  work  In 
similar  activities  by  the  Army  and  the  Navy  thre-ugh  joint  reviews  conducted  by  the  Joint  Technical  Coordinating  Group 
and  memoranda  of  agreement.  Exploratory  development  efforts  are  phased  Into  this  program  from  PK  62204F,  Aerospace 
Avionics.  Completed  electronic  warfare  efforts  arc  transitioned  Into  the  engineering  development  programs;  PE  64220F, 

KW  Counter  Response;  PE  64710F,  Reconnaissance  Equipment;  PE  64724F,  Tactical  C^  Cofmtetmersures;  PE  64738F,  Protective 
Systems;  PE  64737F  Airborne  Self  Protection  Jammer;  and  PE  64739F,  Tactical  Protective  Systems.  Trl-Servlce  efforts 
are  In  radar  warning  receivers  and  jamming  systems  and  radar  countermeasures.  Joint  Air 

Force/Navy  efforts  are  In  an  Advanced  Transmitter  applicable  to  the  ALQ-99  Installed  In  the  EF-lllA  and  EA-6B,  expendable 
countermeasure  decoys,  and  the  New  Threat  Warning  System.  Project  2754  is  new  In  FY  1983,  It  continues  efforts 
previously  funded  In  Project  691X  and  initiates  new  efforts,  all  developing  C^  countermeasures  technology. 

WORK  PERFORMED  BY;  The  Air  Force  Avionics  Laboratory,  Wr Ight-Patterson  Air  Force  Base*  OU,  manages  the  program  along 
with  Rome  All  Development  Center,  Crlfflss  AFB,  NY.  Vhe  major  contractors  are:  Calspan  Corporation  Buffalo,  NY  - 
study  and  analysis;  Kuras-Altc’-raan  Corporation,  Fairfield,  NJ  -  jammer  control  and  aodulatlon  technique;  SEDCO  Corporation 
Farmlngdnle,  NY  -  antenna  techniques;  GTE  Sylvanla  Corporation,  Mountain  View,  CA  -  communications  jammers;  Georgia 
Institute  of  Tcihnology,  Atlanta,  CA  -  electronic  warfare  technique  analysis;  Norden,  Norwalk,  CT  -  jammer  techniques; 
Motorola,  Phouttlx,  M  -  radar  signal  receivers  and  early  warning  radar  ELM;  Raytheon,  Golets,  CA  - 

jamming;  Northrop,  Chicago,  IL  -  common  transmitter  chains;  Sperry,  Clearwater,  FL  -  radio  frequency  sources,  Westlnghouse 
Baltimore,  Ml>  ”  radar  signal  processors;  IBM,  Owego,  NY  -  signal  processing  software;  and’ General  Electric,  UTICA,  KY  - 
radar  absorblnp  materia). 
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Program  Element:  <*637 18F  Title:  Electronic  Warfare  Technology 

DOD  Mission  Area:  Multimission,  Technology  &  Support,  <*374  Budget  Activity:  Tactical  Programs,  <*4 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1381  and  Prior  Accomplishments:  Recent  accomplishments  Include  demonstration  and  transition  of: 

L  .  .  .  J  jammer  program,  a  high  probability 

of  intercept  receiver  to  ti.^j  |alrcraft;l_  radar 

countermeasures  to  engineering  development;  new  receiver  technology  to  be  used  to  update  operational  radar  warning 
receivers;  an  Improved  cliaft  cartridge  now  under  joint  U3/Dutcli  engineering  development  (RR--130);  an  Improved 
jamming  amplifier  tor  the  ALQ-131,  and  signal  processing  used  la  the  Advanced  Self  Protection  Jammer  and  ALQ-Hl. 


2.  FY  1982  Program;  Efforts  in  1982  address  completion  of  several  major  efforts  as  well  a  new  start?  to  demon¬ 

strate  teclinology  for  survivability  needs.  Scheduled  for  completion  are  the  high  power  jamming  transmitter  to  in 
crease  the  frequency  coverage  and  effectiveness  of  the  EF-lllA  in  protecting  penetrating  aircraft  from  threat  radars, 
and  the[^  J  radar  co»intermeasure.  Also  to  be  completed  are  the  trl-servlcep 

Jtransmltter  and  radar  warning  development.  New  starts  Include  a  system  to  dud  or  predetonate  threat 
missile  fuzes;  radar  signature  redaction  using  special  tadome  designs;[^ 

^ chaff  decoys  to  counter f  pulse  doppler  threat  radars; 

] jammers  to  complement  stand-off  jammers  like  COMPASS  CALL;  a  nlgher  power,  broadband 
'j  Jamming  transmitter;  radar  signal  processors  and  jamnlng  power  management  techniques  to  Improve  effectiveness 
of  tactical  and  strategic  jamming  systems.  The  largest  new  effort  Is  Initial  development  of  the  nevt  generation 
rlireat  warning  system  and  technology  improvements  to  existing  radar  receivers  lo  allow  unambiguous  warning  In  dense, 
oxot  Ic  threat  sigiitil  env i ronn-iMirs. 


1982  Planned  Progr<u«:  The  FY  1983  funds  represent  a  signlflcaiU  Increase  to  accelerate  previously  Initiated 
eltiirts  aiul  new  starts,  (lontlnueil  efforts  Include  missile  guidance  ct>»\ntermeasures,  radar  slgnatuie  reductln,  both 
.ti't  ivf  ami  p.isslve*  radar  cotjntermeajsures ,  advanced  titreat  signal  recognizers  and  processors  to  handle 

sophisticated  threat  environments  and  to  aid  In  warning  and  jamming  response,  and  the  next  generation  threat 
wMritIt\g  system  and  technology  insertion  development.  New  starts  wi!!  address  Integration  of  electronic  warfare 
assets  (warning  receivers,  jammers,  decoys)  to  rednce^lze  and  cost  and  improve  survivability;  smaller  lower  cost 
jamming  t  cattsm  i  1 1  e  rs  ,  cn  ^to  Improve  tl»e  effectiveness  of  the  EF-lll  In  screening  IJS/.F 

aircratt,  testing  and  evaluation  of  advanced  jamming  power  eutnagement  system  and  subsysLera  and  advanced  connter- 
t.K'.isures  to  tlie  Snviei  AV/AGS  systeia.  Because  of  t lu*  growth  In  Importance,  Connternujasnres  efforts  have  been 
I'onsol  itlaied  Into  a  new  pro  ject.  Included  In  this  project  is  development  of  jamralng  packages  for  drone  borne  or  pod 
lioi  ne  appl  leal- ions  tt>  conpletneni  GoMFASS  GAIJ.  1*1  disrupting  coordination  and  fire  control  of  enemy  defensive  systems, 
coiinirnru'.isut  es  t  o [*  real  tlmeT  enemy  air  lntercoptt>r 

lot'.trol,  Je ve lopmeiU  of  process Ing/d I sp  1  ay  capabilities  for  real  time  enemy  target  recognition  and  decision 
aides  fur  G  ^GM  and  battle  decisions.  Funding  was  reduced  In  FY  82  to  fund  ijlgber  {)rlorlty  Air  Force  requirements. 


62C 


I 


I 


Progri»m  Element:  tf637 18F  TiLle;  Electronic  Warfare  Technology 

D()l)  Mission  Area:  Multireission,  Technology  &  Suppoit,  Budget  Activity:  Tactical  Programs,  //4 

4.  FY  1984  Planned  Program::  The  FY  1984  program  will  continue  development  of  key  technology  areas  addressing 

capability  shortfalls.  These  areas  ir  fade  radar  signature  reduction  f;o  reduce  aircraft  detection  range,  passive 
and  active  countermeasures  to[^  3  threat  radars,  and  mlssi  .e  seekers,  counters  to  missile  and 

guidance  and  fuzing  systems,  improved  jamming  transmitter  and  antennas,,,  a^  ^transmitter  to  increase  the 

effectiveness  of  stand-off  jamming  platforms,  threat  radar  warning  receivers  and  signal  processing  technologies 
to  cope  with  expected  threat  signal  environraer.;s,  countermeasures  to  etiemy  communication,  command,  and  control 
systems  and  advanced  countermeasures  techniques  to  improve  penetrat tvl cy  of  manned  bombers. 

5.  (U)  Program  to  Completion:  T’.ils  Is  a  continuing  program. 

6.  (U)  Ml  lestones:  Not  Applicable 

7.  (U)  Resources :  Not  Applicable 


■a;  ■ 


Project:  f/691X  Title:  Electronic  Warfare  Technology _ 

Program  Element:  18f  Title:  Electronic  Warfare  Technology 

DOD  Mission  Area:  Multlmlsslon,  Technology  &  Support,  Budget  Activity:  Tactical  Ptograms,  ^4 

(II)  DETAILED  BACKHROUND  AND  DESCRIPTION:  The  enemy  air  defense  network  is  characterized  by  both  airborne  and  lard 
based  radar  and  communication  systems  that  locate,  monitor,  guide,  and  control  offensive  and  defensive  elements. 

The  enemy  continues  to  Improve  these  elements  against  our  forces  and  our  operational  countermeasures.  This  requires 
a  strong  technology  base  to  provide  demonstrated  counters  to  these  improvements  and  avoid  technological  surprises 
bv  new  enemy  tl'.roat  systems. 

(U)  Project  691X  was  established  to  provide  advanced  development  of  new  couriter:se-i‘?ure  techniques  and  hardware  for 
both  existing  and  new  electronic,  warfare  systems.  The  project  includes  the  following  areas:  (1)  a  ;npnorting  simulation 
effort  that  guides  the  allocation  of  funding  tiirough  the  evaluation  of  new  concepts  and  techniques:  (2)  radai  ^Ignj'ture 
reduction  to  delay  and  impair  acquisition  and  tracking  of  our  aircraft  by  enemy  radar;  (3)  on-board  jamming  systems, 
components,  and  techniques  needed  to  jam  enemy  radar;  (4)  offnoard  or  expendable  systems  to  confuse  enemy  radars  and 
dilute  enemy  defenses;  (5)  electronic  collection  systems  to  Inform  t‘ne  field  commander  of  changes  in  the  electronic 
env i ronment ;  and  (6)  the  development  of  standardized  and  low  cost  components  and  systems  to  enable  the  Department  of 
Defense  to  better  afford  the  increasing  amount  and  sophistication  of  electronic  countermeasures  equipment  required  on 
modi-rn  aircraft. 

RELATED  ACTIVITIES:  The  efforts  In  this  program  are  closely  coordinated  with  Program  Element  63743F,  Electro- 
Optical  ILirfare,  and  oth.er  electro-optical  and  Electronic  Warfare  (EW)  programs  as  well  as  advanced  development  work 
in  similar  areas  conducted  by  tlie  Array  and  the  Navy.  Exploratory  development  efforts  are  phased  Into  this  program 
frum  PE  b22('4K,  Aerospace  Avionics.  Corap’eted  EW  efforts  are  transitioned  Into  the  engineering  development  programs; 

PK  b4220E,  EW  OoniUer  Response;  PE  64710F,  Reconnaissance  Equipment;  PE  64724F,  Tattlcal  c"^  Countermeasures;  PE  64738F, 
Pri>te<  tlve  Svstoms;  PE  647371-',  Advanced  Self  Protectlc^n  Jammer;  and  PE  647J9F,  Tactical  Protective  Systems.  Trl-Service 
et  toi  ls  ate  in[^  Jradar  warning  receivers  and  jamming  systems  andf  ”  counteriacasures. 

loiiit  Air  Korce/Navy  efforts  are  in  an  Advanced  Tiansmitter  applicable  to  the  ALQ-99  installed*  in  the  EF-lllA  and 
K\-61i,  fxpeiulahle  countermeasures  decoy  and  the  New  Threat  Warning  System.  Count e.measure  efforts  previously 

luuded  in  Project  69JX  transfer  to  Project  27S4  in  KY  1983. 

(•i)  \MKK  PKKKoRMEi^  BY :  Ttie  Air  Force  Avionics  Laboratorv,  Wr  ight-Pat  lerson  \ir  Force  Base,  OH,  manages  the  progr.m.  Th 
ii.i  ii)r  i- out  r.u't  ors  vire:  Calsi).in  c'lir  por.i  1 1  on ,  Hutf.ili),  NY  -  study  and  analysis;  '.-JEftCO  Corporation,  Farmingdale,  NY  - 
.luteiiiia  t  ei- Unique  s;  (icorgla  lastituc-  oi  Technologv  Atlanta,  GA  -  electronic  w  .  ‘are  technique  anaiysla;  Nordeii,  Norwalk 
i  f  -  j.iui.K-r  techniques;  Motorol.i,  Phoenix,  AZ  -  r.tdar  signal  receivers  and  early  warning  radar  E('M*  Raytheon,  (it>leta, 

C\  -  ml !  I  iiut  i-r  wave  Jamming;  Norilirop,  Chlc;igt),  IL  -  common  transmitter  cha'ns;  and  General  Electric,  Ul*ca,  N’''"  -  radar 
.ih  :.oi  h  1  iij;  t:M  t  e  r  I  vi  I . 

(U  )  PH»K]^KAM  ACCOMPtdSHMENTS  .-^D  Jdn'DKjE  PKCVGRAMil : 

1.  EY  1981  and  Prior  Accoapl  ishment  s:  Recent  accomplishments  ^icludc  demonstration  and  tr.ansltlon  of :  ^ 

program, \  radar 
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Project:  691X  Title:  Electronic  Warfare  Technology _ 

Program  Element:  /*637 18F  Title:  Electronic  Warfare  Technology  _ 

DOD  Mission  Area:  Multimission,  Technology  ^  Svipportt  //374  3udj_et  Activity:  Tactical  Programs, 

countermeasures  to  engineering  development,  new  receiver  technology  to  be  used  to  update  operational  radar  warning 
receivers,  an  improved  chaff  cartridge  now  under  joint  US/Dutch  engineering  development  (RR~1S0),  and  improved  Jamming 
amplifier  for  the  ALQ-131,  and  signal  processing  Ivi  the  Advanced  Self  Protection  Jammer. 


2.  1982  Program:  Efforts  in  1982  address  completion  of  several  major  efforts  as  well  a  new  starts  to  demon¬ 

strate  technology  to  critical  survivability  needs.  Scheduled  for  completion  are  the]i__ 

Jef feet iveness  or  the  EF-lllA  in  protecting  penetrating  aircraft  of  terminal 
throat  radars,  and  thel  Jradar  countermeasure.  Also  ro  be  completed  are  the  trl-servici:  ^ 

]ftransml t ter  and  radar  warning  development.  New  starts  include  a  system  to  dud  or  predetonate 
threat  missile  fuzes;  radar  signature  reduction  using  special  radome  lesigns;! 

^  chaff  decoys  to  counter*  pu’se  doppler  threat 

raJarf.;  |__  J  jammers  to  complement  stand-off  jammers  iHce  COMPASS  CALL;  a  higher  power,  broadband 

[  jamming  transmitter. 


KY  1983  Planned  Program:  The  FY  1983  funds  represent  a  significant  Increase  to  accelerate  previous  initiated 
ot  forts  iind  new  starts  in  critic  I  areas.  Continiied  efforts  include  missile  guidance  countermeasures,  radar  signature 
redui'Llon,  both  act  ive  and  passive  __'radar  coiritermeasuces.  New  starts  will  address  integration  of 

olortrostlc  warfare  assets  (warning  receivers,  jammers,  decoys)  to  reduce  size  and  cost  and  Improve  survivability  of 
smaller  lower  cost  jamming  transmitters,  aQ  transmitter  to  Improve  the  effectiveness  of  the 

KK-lll  In  screening  USA-'  aircraft,  and  advanced  countermeasures  to  the  Soviet  AWAC3  system.  Because  ot  the  growth 
in  importance ,  communication,  command  and  control  countermeasures  (C^CM)  efforts  have  been  consolidated  into  a 
new  i)roject.  Included  in  this  project  is  development  of  jamming  packages  for  drone  borne  or  pod  borne  applications 
to  compk ment  COMPASS  CALL  in  disrupting  coordination  and  fire  control  of  enemy  defensive  systems,  countermeasures 
to^  ~]  real  tlme[_  of  enemy  air  Interceptor  control, 

ilevelopiiKuit  of  p'.'ocosslng/display  capabilities  for  real  time  enemy  target  recognition  and  decision  aides  for  C^CM 
auii  battle  decisions. 


t.  KY  1984  Planned  Program:  The  FY  1984  program  will  continue  development  of  key  technology  areas  addressing 

critical  c.ipaoiltty  shof'Cralls.  These  areaa  Include  radar  signature  reduction  to  reduce  aircraft  detection  range, 
jiassive  and  active  comUe rmcii.sures  to[  ']threat  radars,  and  missile  seekers,  counters  to  missile  guidance 

and  lazing,  systems.  Improved  j.iminliig  transmitter  and  antennas,  a[^  Jto  increase  the  effectiveness 

.)!  staini-ult  jann'lng  plitforms,  threat  radar  w.irning  receivers  and  signal  processing  technologies  to  cope  with  ex- 
peeled  threat  signal  environments,  countermeasures  to  enemy  systems  and  advanced  countermeasvires  techniques  to 
liiiprave  p»MU*t  r.it  i  V  i  ty  of  mauned  ho;..hers. 


(II)  l‘ro?;ram  to  Complet  l(n\: 


Tills  is  a  contlnulr.g  program. 


Project:  //691X 

Program  Element:  //63718F 

DOD  Mission  Area:  Multimlssion,  lechnology  &  Support^  #374 

6.  (U)  Milestones:  Not  Applicable 


Title:  Electronic  Warfare  Technology _ 

Title:  Electronic  VJarfare  Technology 
Budget  Activity:  Tactical  Programs,  //4 


7.  (U)  Resources ; 

FY  1981  F\  1982 

Actual  Estimate 

KOi&E  11,013  8,556 

8,  'U)  Comparison  with  FY  1982  Descriptive  Summary: 

RDT&E  11,000  9,000 


FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

9,G56 

10,768 

Continuing 

Not  Applicable 

15,000 

Continuing 

Not  Applicable 

1933:  landing  in  FY  1983  represents  a  $5,144  thousand  decrease  due  to  transfer  of  $2,400  thousand  into  Project 
2/54  and  a  reduction  of  $2,700  thousand  to  fund  higher  priority  Air  Force  requireraeuts. 
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Project:  //24 32  Title:  Warning  &  Power  Managetnept  Systems  Technology 

Program  Element:  //637 18F  Title:  Electronic  Warfare  Technology _ 

DOD  Mission  Area:  Multimission,  Technology  &  Support,  //374  Budget  Activity:  Tactical  Programs,  ii^4 _ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  enemy  air  defense  network  relies  on  radar  systems  to  search,  acquire,  tar¬ 
get,  and  guide  missiles  and  anti  aircraft  fire.  Because  of  this  proliferation  of  different  radar  systems  In  large  num¬ 
bers,  and  over  a  large  portion  of  the  microwave  frequencies,  sophisticated  systems  are  required  to  analyze  the  threat  en¬ 
vironment  and  either  v/arn  aircrews  of  potential  threats  or  initiate  an  automatic  jamming  response.  Literally,  millions 
of  radar  pulses  will  impinge  on  the  aircraft  and  require  extensive  sorting  to  determine  the  lethality  of  the  threat  en¬ 
vironment  and  determine  an  optimum  use  of  the  limited  onboard  jamming  resources  or  power  management. 

(U)  Project  2432  was  established  to  develop  warning  and  power  management  technologies  to  cope  with  the  projected 
threat  environments  both  for  strategic  and  tactical  aircraft.  The  project  Includes  the  following  areas:  1)  advanced 
power  management  systems  to  develop  and  evaluate  optimum  system  configurations,  2)  high  speed,  flexible  jamming  signal 
generators,  3)  radar  signal  receiver  technologies  that  are  smaller,  can  handle  dense  signal  environments,  and  are  able 
*;o  detect  exotic  threat  signal  modulations,  4)  high  speed  signal  processors  that  can  sort  through  data  and  determine 
optimum  jamming  response,  5)  receiver  and  transmit  antennas  which  can  provide  precise  threat  direction  and  optimize 
jamming  radiation,  and  6)  threat  warning  systems  to  integrate  radar  warning,  infrared,  laser  sensor  Input  and  provide 
clear,  unambiguous  warning  to  aircrews. 

(U)  KFLATED  ACTIVITIES;  The  efforts  in  this  project  are  closely  coordinated  with  Program  Element  63743F,  Electro-Optical 
Warfare,  other  electro-optical  and  electronic  warfare  programs  as  well  as  advanced  develOjiment  work  in  similar  areas  con¬ 
ducted  by  the  Array  and  Navy.  Exploratory  efforts  are  phased  into  this  program  from  PE  52204F,  Aerospace  Avionics. 
Completed  development  are  transitioned  into  engineering  development  programs,  PE  64220F,  EW  Counter  Response,  PE  64738F, 
Protective  Systems,  PE  64739F,  Tactical  Protective  Systems,  PE  64737,  Advanced  Self  Protection  Jammer,  and  PE  64226F,  Long 
Range  Combat  Aircraft.  Portions  of  the  New  Threat  Warning  System  are  being  v’orkeu  as  a  cooperative  Air  Force/Navy  effort 

(II)  iJOKK  PER'-’ORMED  BY;  The  Air  Force  Avionics  Laboratory,  Wr ight-Patterson  AFD,  OH  manages  the  program.  Major  contrac¬ 
tors  are  Kuras  Alterman,  Fairfield  NJ  -  power  manaf'emeat  systems;  IBM,  Owego  NY  -  signal  processing:  Sperry,  Clearwater, 

KL  '■  jamming  signal  geneiators;  TKW,  Los  Angeles  Cft  -  threat  warning  systems;  and  Applied  Technology,  Sunnyval  CA  - 
tlireat  warning  systems. 

(II)  PROCKAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FY  1981  and  Prior  Accomplishment-:  This  pioject  was  established  in  FY  1976.  Recent  accomplishments  in¬ 
clude  demoustrat  ion  of  a  st  .tL->"(»f-th«— art  jamming  power  management  system  capable  ofp 

|in  a  dense,  exotic  signal  environment.  The  processing  technology  in  cl»is  syat'^m  is  being  Incorporated 
Is  an|  _}  defensive  system.  Receiver  technologies  developed  in  tl;ls  project  are  bring 

incori)oratod  into  the  ALR-74  radar  warning  receiver.  A  synthesized  signal  generator  developed  Is  being  Incorporcted 
ii'.to  threat  radar  simulators  in  the  Air  Force  and  Ntivy.  A  high  probability  of  Intercept  receiver  is  being  in¬ 
corporated  Into  tlje[”  ]  into  1 1  igence  collection  aircraft.  Initial  concept  studies  of  a  next  generation 

threat  warning  system  were  completed. 
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Project;  i^2^32  Title:  Warning  &  Power  Management  Systems  Technology 

Program  Element:  ^63718F  Title:  Electronic  Warfare  Technology _ 

DOD  Mission  Area;  Multimission,  Technology  &  Support,  ^374  Budget  Activity:  Tactical  Programs,  //4 _ 

2,  FY  1982  Program;  In  FY  82  the  Advanced  Power  Management  System  will  complete  filial  evaluation  of  the  base-* 
line  aystera.  The  baseline  system  will  sorve  as  a  tool  for  evaluating  new  Improved  subsystem  capabilities 

such  as  the  digital  frequency  synthesizer  for  more  rapid,  accurate  set-on  jamming, p  j jamming  techni¬ 

ques,  high  speed  multi-computer  processors,  new  microwave  integrated  curcult  receiver  technologies,  and  acusto- 
optical  receivers.  New  starts  are  planned  in  processors  which  can  predict  the.  chaiacter ictics  of  random  signal 
threat  radars,  receive/transinit  antennas  which  minimize  size  to  lower  aircraft  modification  costs,  and  a  preliminary 
'  study  for  the  New  Threat  Warning  System  which  will  invecttgate  aircraft  integration  and  software  support  issues  for 

a  next  generation  warning  system. 

3.  (U)  FY  1983  Planned  Program:  The  FY  1983  program  will  continue  evaluation  of  high  pay-off  subsystem  technolo¬ 
gies  in  The  Advanced  Power  Management  System,  Previous  starts  in  new  signal  processors,  array  antenna  concepts  and 

\  designs  for  small  Svze  and  low  radar  cross-section,  and  New  Threat  Warning  System  integration  and  software  issues. 

New  starts  wil)  Include  a  digital  storage  device  to  more  precisely  replicate  threat  radar  signals  thereby  increasing 
jamming  effectiveness,  and  acu ito-opt leal  signal  processors  to  sort  through  dense  radar  signal  environments.  Phar^  I 
of  the  New  Throat  Warning  System  which  will  evaluate  critical  high  risk,  technologies  In  the  next  generation  will  be¬ 
gin.  This  will  lead  to  a  brass  board  demonstration  of  competing  technollgles  prior  to  beginning  engineering  develop¬ 
ment  designs.  Examples  of  high  risk  areas  include  Very  High  Speed  Integrated  Circuits  in  electronic  warfare  applica¬ 
tions  aud  broad  band  hlgniy  sensitive,  high  probability  of  Intercept  receivers. 

A.  (L)  FY  1984  Planned  Program:  In  FY  198A,  evaluation  of  the  modified  Advanced  Power  Management  System  with  new 
subsystems  will  continue,  along  with  development  of  new  threat  signal  processors  and  storage  devices  and  electronic 
warliir';  tintenna  designs.  The  I  Tiireat  Warning  System  will  continue  de'^onstratlng  critical  warning  technology 
subsystems.  Development  wi 1 !  begin  on  a  miniaturized  jamming  signal  genucator  which  can  substantially  reduce  the 
size  and  cost  of  signal  generators  installed  in  tactical  aircraft  jamming  .systems  such  as  the  Advanced  Self  Protec¬ 
tion  Jammer. 


-•  Programs  to  Comp) ei  ion:  This  is  a  continuing  program, 

b.  (D)  M 1  lest  ones ;  Not  applicable 


/.  (U) 

He sour  es: 

FY  1981  FY  1982 

Actual  Estimate 

FY  1983 
Estimate 

FY  l^^SA 
Estimate 

Additional 
to  Complete 

Total 

Estimated 

Costs 

hd'im: 

3,065  3,200 

6,641 

8,594 

Continuing 

Not  Applicable 

d.  (11) 

O'impar  i  s  i  on  with  FY  1982  Descriptive  Summary 

KDliK 

3,400  3,000 

7 , 000 

Continuing 

Not  AopH cable 

I 


I 


1 


\ 


632 


1 


1 

j  < 


tY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  //  63726F 

Title;  Fiber  Optics  Development 

DOD  Mission  Area:  Air  Warfare  Support 

//225 

Budget  Activity;  Tactical  Prcgrims.  //4 

(U)  RESOURCES:  ($  in  thousands) 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

.additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROCRAM  ELEMENT 
(RDT&E) 

2,864 

1,660 

Continuing 

Not 

Applicable 

^  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  iVND  MISSION  NEED;  The  Air  Force  Fiber  Optics  Development  Program  provides  for  the 

development  of  fiber  optic  systems  needed  to  meet  Air  Force  operational  requirements  for  lightweight,  low  cost,  broadband 
transmission  systems.  Also  included  is  the  development  of  standards  to  provide  interoperahilitv  betveen  Air  Force  systems 
and  the  systems  of  the  other  Serv/ces  and  to  prevent  the  proliferation  of  non-otandard  equipments. 

(L!)  BASIS  FOR  FY  1983  RD'f&E  REQUEST;  Program  begins  *.?tth  the  development  of  firer  optics  standards,  transmission  systems, 
and  continuation  of  the  26-pair  cabie  replacement  program  (which  will  begin  in  FY  82  using  Army  funds  with  Memo  of 
Agreement  with  the  Army).  Development  of  connector  and  fiber  related  standards  and  systems  needed  for  the  tactical  Air 
Forces  will  also  be  completed. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  This  is  a  new  start  In  FY  1983. 


(U)  OTHER  APPROPRIATION  FUNDS: 

FY  1981 

FY  198? 

FY  1983 

FY  1984 

Additional 

T&cal 

Estimated 

Procurement  (Other) 

(PE  2758bF  -  'FIBER  OPTICS') 

— 

Estimate 

uiare 

3,000 

Estimate 

3,000 

to  Completion 
Continuing 

Costs 

Not 

Applicable 

G3.'' 
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FY  1983  RDT&F  DESCRIPTIVE  SUMMARY 


Program  Element ;  //  63726F 

DOD  Mission  Area:  Air  Warfare  Support  //225 

(U)  RESOURCES ;  ($  In  thousands) 


Title:  Fiber  Optics  SevalopmenL 

Budget  Activity:  Tactical  Programs,  //A 


FY  1981 
Actual 


FY  1982 
Estimate 


TOTAL  FOR  PROGRAF:  ELEMENT 
(RDT6E) 


FY  1983 
Estimate 
2.864 


FY  1984 
Estimate 
1,660 


Additional 
to  Completion 
Continuing 


Total 

Estimated 

Costs _ 

Not 

Applicable 


(U)  BRIEF  DESCRIPTION  OF  ELKMEN'^  AND  MISSION  NEED:  The  Air  Force  Fiber  Optics  Development  Program  provides  for  the 
development  of  fiber  optic  syste  ,s  needed  to  meet  Air  Force  operational  requirements  for  lightweight,  low  cost,  broadband 
transmission  syctems.  Also  included  is  the  development  jf  standards  to  provide  InLeroperability  between  Air  Force  systems 
and  the  systems  of  the  other  Services  and  to  prevent  the  proliferation  of  non-standard  equipments. 

(U)  BASIS  FOR  FY  19S3  RDT&E  REQUEST:  Program  begins  with  the  development  of  fiber  optics  standards,  transmission  systems, 
and  continuation  oi  the  26-pair  cable  replacement  program  (which  will  begin  in  FY  82  using  Array  funds  with  Memo  of 
Agreement  wltlj  the  Army).  Development  of  connector  and  fiber  related  standards  and  systems  needed  for  the  tactical  Air 
Forces  will  also  be  completed. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  This  is  a  new  itart  in  FY  1983. 


OTHER  APPROPRIATION  FUNDS : 

ProcureiueiU  (Other) 

(PE  27386F  -  'FIBER  OPTICS') 


FY  1981 


FY  1982 
Estimate 


FY  1983 
Estimate 
*  3,000 


FY  1984 
Est imate 
3,009 


Additional 
to  Completion 


Continuing 


Total 

Estimated 

Cou ts _ 

Not 

Applicable 


i 
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Program  Element:  #63726F 

DOD  Mission  Area:  Electronics  and  Physical  Sciences  #551 


TITLE :  Fiber  OpLics  Development 

Budget  Activity:  Advanced  Technology  Development,  #2 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Air  Force  Fiber  Optics  program  provides  for  the  development  of  fiber  optics 
systems  needed  to  meet  Air  Force  operational  requirements  for  lightweight*  low  cost,  broadband  transmission  systems.  Also 
Included  is  the  development  of  standards  to  provide  interoperability  between  Air  Force  systems  and  between  Air  Force  systems 
and  the  i/stems  of  the  other  services  to  prevent  the  proliferation  oi  non-standard  equipments.  A  large  portion  of  tie  progra 
le  for  procurement  cf  off-the-shelf  commercial  products  for  installation  in  the  Tacticil  Air  Control  System  and  other 
ground  facilities.  These  installations  will  result  in  a  tremendous  cost,  weight,  and  volume  savings  and  large  increases 

in  transmission  length  and  information  carrying  capacity  along  with  Immunity  to  electromagneric  Interference  -  The  FY  83 

program  bvjins  the  development  of  fiber  optics  standards  and  transmission  systems,  acquisition  uf  off-the-shelf  components/ 
systems  for  reroocing  of  RF  emitters  and  elimination  of  circuit  noise,  and  Installation  of  command,  control,  and 
communications  links  in  the  Tactical  Air  Control  System. 

(U)  RELATED  ACTIVITIES;  The  Air  Force  Fiber  Optics  program  is  funded  by  two  program  elements  (63726F  for  RDT&E  dollars 
for  Advanced  Developmental  efforts,  and  27586F  for  procurement  dollars  for  follow-on  acquisition  and  near  term  acquisition. 
27586F  also  contain,  required  manpower  this  program). 

(U)  WORK  PERFORMED  BY;  The  Air  Force  Systems  Command  manages  the  Advanced  Developmental  Activities  under  this  program 
with  Support  from  the  Air  Force  Logisclc;:  Command  and  Air  Force  Communications  Command.  The  Air  Farce  Logistics 
Command  Manages  the  follcw-on  acquisition  and  rapid  reaction  acquisition  with  support  from  Air  Force  Communications 
Command.  Finally,  Air  Force  Communications  Command  manages  base  cable  installation  activities  with  support  from 
Air  Force  Logistics  Command. 

PkOGRAM  ACC0M1>1JSHMENTS  and  FUTURE  FRC.CRAMS; 

FY  1981  and  Prior  \ccompl  1  shmen^s:  N/A  -  This  program  is  an  FY  83  new  start. 

2.  (U)  FY  1982  Program;  The  26-pali*  communications  cable  replacement  program  begins  using  Army  landing  through  a  Memo 
of  Agreement  (approx  $400K).  Other  planning  efforts  begin  in  preparation  for  the  FY  83  program. 

1.  (U)  FY  1983  Planned  Pro;  ira;  The  prograia  begins  with  the  development  of  fiber  optics  scardards,  transmission  systems, 
di'vei opment  of  connector  and  fiber  related  standards,  continuation  of  the  26-palr  cabli  replacement  program,  and  other 
systems  needed  for  the  tactical  Air  Forces,  Alro  included  ?s  the  near  term  acquisition  of  curamerci.il  stai.dard  systems  by 
procurement  of  off-the-shelf  equipment. 


\ 


i 


ri 


Program  Element:  1^63726? 

DOD  Mission  Area:  Electronics  and  Physical  Sciences  #551 


TITLE:  Fiber  Optics  Development 

Budget  Activity:  Advanced  Technology  Development,  //2 


A.  (U)  FY  198A  Planned  Program;  Includes  continuation  of  Advanced  Development  Activities  which  began  in  the  FY  83  program. 


5.  (U)  Program  to  Completion;  Includes  continuation  of  Advanced  Development  activities,  and  beginning  of  follow-on 
procurement  (using  procurement  dollars  under  the  related  program  f-lement,  27566F). 


6.  (U)  Milestones;  Not  Applicable 


7.  (U)  Resources;  Not  Applicable 


r. 


) 


) 

FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  .^Ilement:  #63727F 

DoD  Mission  Area:  Tactical  Communications,  ^345 


Title:  Advanced  Communication  Technology 
Budget  Activity:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

FY  1981 

Title  Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Add  If Ional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT  2087 

5,280 

6,106 

5,243 

Continuing 

N’ot  Applicable 

2345 

Airborne  Imagery  'transmission  0 

3,487 

3,645 

3,301 

Contlnrlng 

Not  Applicable 

274  5 

Low  Probability  of  Intercept  Communication 

0 

498 

689 

874 

Continuing 

Not  Applicable 

2747 

Comtnunication  Vulnerability  Analysis  0 

498 

886 

874 

Continuing 

Not  Applicable 

2748 

Advanced  High  Frequency  Technology  0 

797 

886 

194 

Continulnf^ 

Not  Applicable 

f  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Modern  military  systems  and  weapons  derive  uuch  of  their  value 

from  the  communication  systems  which  provide  the  primary  means  of  force  coordination  and  battle  managepent .  /* 


i  This  program  provides  continuing  research  and  development  of  new  ccmmunicatlon 
technologies  to  offset  this  threat  evolution  and  to  Insure  viable  communications  during  the  1980s  and  1990s.  Specific 
emphasis  is  being  placed  on  the  development  of  a  jam  resistant  reconnaissance  data  llnL,  low  probability  of  Intercept 
tactical  coinmualcat lont, ,  the  analysis  of  the  vulnerability  of  command,  control  and  communication  (C^)  systems  and 
advanced  high  frequency  commun icat lon  technology. 


(II)  BASIS  FOR  FY  1983  RDT&E  RF.QliESV:  Complete  design  and  begin  fabrication  of  an  advanced  narrow  band  high  frequency 
coiniiiunicat  ion  system,  continue  design  of  an  airborne  Imagery  transmission  system.  Begin  assessment  of  employing 
millimeter  wave  technology  to  reduce  Intercept  and  ant i rad lat lon  weapon  threats  to  this  data  link.  Continue  concept 
design  of  a  low  probability  of  intercept  voice  atvj  data  communication  system  for  tactical  aircraft.  Continue  thi^  ascess- 
tnent  of  tl»e  vulnerability  of  curren.t  communication  systems  to  intercept  and  destruction  threats.  Begin  divelopment  of 
,in  aiiromaied  data  base  for  the  analysis  of  threats  to  our  systems.  Continue  development  of  C^  vulnerabll  1>  v  simu¬ 
lations.  Begin  the  enhancement  of  the  data  link  vulnerability  analysis  (DVAL)  methodologies  developed  by  th^  DVAL  Joint 
T  I  iK,  Force. 


(U)  Ci)MPAR.'S(k  WITH  FY  1982  UKSCRIPTiVE  SUMMARY: 


duah 


FY  1981 

0* 


FY  1982 
Estimate 
5,400 


FY  1983  FY  1984 
Estima’^e  Estimate 
6,400 


Add  it ional 
to  Couplet lon 
Cent Inulng 


Total 

Estimated 

Costs _ 

Not  Applicable 
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Program  Element:  #63727F  Title:  Advanced  Ccmmunlcatlon  Technology 

DoD  Mission  Area:  Tactical  Comipunications ,  #345  Budget  Activity:  Tactical  Programs,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION:  Modern  military  systems  and  weapons  derive  much  of  their  value  from 
communication  systems*  which  provide  the  primary  means  of  force  coordination  and  battle  mar.cjgement .  [* 


J  This  prograT-  provides  continuing  research  and  developiment  of  new  electronic 
counter  countermeasures  (ECCM)  communication  technologies  to  offset  this  threat  evolution.  Vcrious  Air  Force  ECCM 
programs  have  established  "Red  Teams"  to  analyze  possible  design  vulnerability  and  assist  with  test  program  definition. 
The  Air  Force  needs  to  consolidate  this  expertise  and  develop  a  comprehensive  methodology  for  vulnerabilities  analysis 
and  resting.  At  t.ie 

same  time,  the  US  Is  developing  and  deploying  many  rew  reconnaissance  platforms  and  weapons  requiring  data  links. 

This  program  will  develop  a  new  advanced  jjem  lesistant  reconriaisEaiic  »  data  link.  The  Air  Force  must  continue  to  address 
Intercept  analysis  and  physical  survivability.  Low  prohaoility  of  intercept  (LPI)  communications  are  required  to 
reduce  the  vulnerabHlty  of  C^I  syistems  to  antlradlatlon  weapons  and  communication  location  analysis.  The  Air 
Force  requires  Improved  high  frequency  coiumunlcatiotui  f  i  an  alLeriialive  to  aolellite  communication  system**  to  Irapro/ed 
survlvabl 11 Ity  and  world  wide  connectivity. 

(U)  The  Airborne  Imagery  Transmission  project  is  developing  and  applying  technologies  to  protect  future  data  links 
from  jamming;  this  project  is  part  of  the  Joint  Service  Weapon  Data  Link  (JSWDL)  program;  and  as  such  this  advanced 
technology  will  be  available  for  use  by  other  Services.  The  Low  Probability  of  Inttrceyt  project  will  develop  and 
apply  LPI  technologies  to  increase  the  survivability  of  tacclcal  systems.  The  Communication  Vulnerability  project 
will  develop  and  apply  technologies  and  methodologies  to  analyze  and  test  jam  ’'eslstant  and  LPI  comrunlcatlon  systems. 

(U)  Tliese  programs  support  Tactical  Air  Command  (TAG)  R.qoired  Operational  capability  (ROC)  1-72,  Multimission  drones 
for  Tactical  Forces;  Strategic  Air  Command  fSAC)  ROC  8-72,  Reconnaissance  Data;  TAC  ROC  324-73  Tactical  Reconnaissance 
data  link  system;  SAC  ROv'  1-75,  Low  Level  Modular  ^e<'onnaissance  Drore;  TAC  ROC  321-75,  Jam  Resistant  Secure  Voice  Com¬ 
munication;  SAC  ROC  5-77,  Adaptive  High  Frequencv  ' Very  High  Frequency  Communications;  Military  Air'ift  Command  (MAC) 
Coneial  Operational  Requirement  (COR)  3-77,  Adaptive  High  Frequency  Communications;  TAC  ROC  310-73,  Improved  Electronic 
Counter  Co  interraeasures  for  the  Tactical  Air  Forces  (TAF);  Jo^-.t  Chiefs  of  Staff  I'emorandua  353-78,  Requirement  for 
Survi/ahle  and  Endurant  Strategic  Comiaunleat ions ;  and  TAF  ROC  407-77,  Improved  Communion 'Ions  Package  for  the  Tactical 
Air  Control  System. 

Hfi'  Mumlyr: 


234  5 


Airborne  Imagery  Transmission:  This  program  will  provide  the  advanced  data  linn  technology 
required  to  counter  the  Soviet  threat  during  the  late  19S0s  and  after.  £  J 
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Program  Element;  #63727F 

DoD  Mission  Area;  Tactical  Connnunlcatlons ,#345 


"1 1 1 e :  Advanced  Communication  Technology 
Budget  Activity:  Tactical  Programs,  #4 


p  program  emphasis  will  be 

placed  0-1  antenna  nulling  and  beam  forming,  information  preprocessors,  Information  compression, 
wide  band  and  extremely  wide  band  spread  spectrum  modems.  An  advijeced  technology  data  link 
will  be  developed  and  demonstrated  to  provide  a  jam-resistant,  wide  b"!nd,  covert,  tactical 
reconnaissance  data  link. 


(U)  Low  Probability  of  Intercept  (LPI)  Cc^mmunication;  In  conjunction  with  Air  Force  Exploratory 
Development,  will  analyze,  define  and  scope  the  susceptibility  of  tactical  command,  control, 
communication  and  intelligence  to  intercept  analysis  and  antlradlatlon  veapons  in  the  1990s 
time  frame.  Develop  and  demonstrate  jam-resistant,  LPI  commurlcatlon  technology. 

(U)  Communication  Vulnerability  Analysis;  The  overall  objective  of  this  advanced  development 
initiative  is  to  consolidate  the  technical  efforts  and  expertise  that  exist  in  cotimunlcations 
vulnerability  analysis  and  to  develop  vulntiabllir  tusti tg  methodologies.  Test  and  evaluate 
a  comprehensive  methodology  and  special  test  equlpiMent  for  assessing  the  vulnerability  of 
development  communlntlons  technology,  equipments,  and  syslet&s.  To  achieve  this  overall 
objective  the  following  specific  objectives  will  be  met.  Establish  requirements  for  and 
access  to  hostile  environment  (threat)  data  bases  to  support  the  communications  vulnerabul ity 
assessment  (CVA)  process.  Develop  analyses  and  measurement  techniques  to  determine  the  suscep- 
tlbllltlss  and  interceptibllltles  of  developmental  comrov n lea t ions  components,  elements,  links, 
switching  sy&tems,  protocols  and  system  control  systems.  Iden»-lfy  existing  communications 
slmivlatlons/emulatlons  so  they  can  be  used  to  aapport  test  planning  and  to  analyze  the  impact 
of  communications  systara  susceptibilities  on  the  effectiveness  of  command  and  control.  Conduct 
analysis  of  emerglrg  F.CCM  technologies  to  (A)  evaluate  the  CVA  methodology  developed 
unt  -T  this  program  and  (B)  evaluate  areas  of  vulnerability  so  that  decisions  relative  to  ECOt 
capabilities  can  be  made  early  In  the  system  develojxaent  c/cle.  Develop  the  capability  to 
insure  that  adequate  threat  signal  simulators  and  tcsl  and  evaluation  requirements  are  available 
to  support  the  test  and  evaluation  at  each  phase  of  system  developments. 

Advanceu  High  Frequency  (»»■  )  Technology;  Tnis  project  will  develop  advanced  capability  HF 
•■adlo  syste.Qs.  Required  capabilities  Include:  .^ntljaa  voice  and  data  communication.  Improved 
common l«'ut ion  security,  and  rellaole  data  coomuntcatlrn  over  dispersive  and  nuclearly  perturbed 
propagation  channel  conditions.  '!he  approach  la  to  develop  two  systems:  s  narrow  band,  3-iO 
KHZ  signal  band  width  mode  not  requiring  new,  currently  unavailable,  channel  allocations  and 
a  wideband,  up  to  1  MHZ  signal  band  width  n-ode  which  will  provide  increased  data  rates.  Theuf 
efforts  will  exploit  the  technologies  of  voice  source  encoding,  spread  spectrum  signal  p^'oeess- 
ing,  adaptive  channel  equalization,  adaptive  (null  steering)  antenna  technology,  automatic 
*^requency  sounding  (scanning),  channel  quality  assessment  and  channel  selection,  and  low 


Program  Element:  #63727F 

DoD  Mission  Area:  Tactical  Conmunlc 

probability  of  Intercept  (LPI)  waveforms  and  power  management. 

(U)  RELATED  ACTIVITIES;  This  program  is  pirt  of  a  coordinated  effort  to  improve  communication  capabilities-  As 
such  it  is  related  to  Command,  Control  and  Communlcatlonf. ,  PE  62702F;  Command,  Control  and  Communication  / iv,;aced 
Development,  PE  63789F;  and  Advanced  Communicaticn  Systems;  PE  27A23F.  Advanced  data  link  technology  efforts  will 
develop  an  advanced,  wide  band  jam-resistant  data  link  for  real  and  near-real  time  reconnaissance  efforts  in  Elec¬ 
tronic  and  Physical  Sciences,  PE  63208F;  and  Tactical  Surveillance,  Reconnaissance,  and  Target  Acquisition, 

PE  64710F.  Data  link  development  tasks  are  coordinated  with  the  Army  Modular  Integrated  Communication,  Navigation 
System,  PE  64748A. 

(U)  WORK  PERFORMED  BY;  Air  Force  Systems  Command  (AFSC),  Air  Force  Wright  Aeronautical  Laboratories/Avionics 
Laborato.y,  Wrlght-Patterson  AFB,  OH.  Contractors  Include:  TRW  Defense  and  Space,  Redondo,  CA;  General  Dynamics 
Electronic  Division,  San  Diego,  CA;  ITT  Avionics  Division,  Nutley,  NJ;  GTE  Sylvanla,  Needham,  MA;  Electromagnetic 
Compatibility  Analysis  Center,  Annapolis,  MD;  General  Electric  Company,  Utica,  NY;  Motorola  Inc.,  Scottsdale,  AZ; 

RCA  Corporation,  Camden,  NJ;  and  AEL  Inc.,  Lansdale,  PA.  Federal  Contract  Research  Center  support  is  being  provided 
by  MIT  Lincoln  Laboratories,  Lexington,  MA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  Applicable. 

2.  (1))  1962  Program;  Tl>e  conceptual  design  of  a  highly  jam  resistant  reconnaissance  data  link  was  begun  The 

design  of  a  multi-beam,  adaptive  antenna  system  for  this  data  link  was  started.  These  activities  are  based  on  promising 
technologies  developed  under  exploratory  development  progress.  A  conceptual  design  and  analysis  study  will  begin  to 
define  a  low  probability  of  Intercept  tactical  communication  system.  An  analysis  of  existing  jam  resistant  tactical 
coramunlcations  to  Intercept,  exploitation  and  physical  destruction  was  begun.  Evaluation  of  existing  metli^dologies  u&ed 

to  identify  vulnerabilities  In  command,  control  and  communication  systems  was  begun.  To  support  the  analysis 

system  vilnerahllitles  an  automated  threat  data  base  will  be  developed.  The  conceptual  design  of  an  advanced  Jam 
resistant,  lo-^  probability  of  Intercept  high  frequency  communication  system  Cor  Strategic  Emergency  Action  Messages 
will  begin. 

3.  (U)  FY  1983  Planned  Program.  Design  of  the  Alrbort»e  Imagery  Transmission  System  will  continue.  Air  and 
ground  cenaln.il  equipment  designs  will  start.  Assessment  of  a  milllaeter  wave  technology  preplanned  improvement 
lo  this  data  link  will  reduce  the  threat  of  Intercept  and  physical  destruction.  Conceptual  design  of  a  low  |.roba- 
billiy  of  Intercept  communication  system  will  continue.  Laboratory  and  range  testing  of  Jam  resistant  communi¬ 
cation  systems  v^l  1 1  continue.  Dtc  development  of  a  vulnerability  simulator  will  continue.  Design  of  a  test 
bed  will  be  started.  Vulnerability  testing  methodologies  developed  by  the  Data  Link  Vulnerability  (DVAL)  Joint 
Task  Force  fJTF)  will  he  enhances!  and  applied  to  our  systems.  The  design  of  a  jam  resistant  high  frequency 
system  will  be  coa»,,leted  and  fabtlcatlon  of  validation  equipment  will  be  started. 
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ationo,  #345 


Title:  Advanced  Communication  Technology 
Budget  Activity!  Tactical  Programs,  #4 
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Program  Element:  #63727F  Title:  Advanced  Communic&llon  Technology 

DoD  Mission  Area:  Tactical  rommanications,  #345  Budget  Activity:  Tactical  Programs^  #4 

A.  (U)  FY  198A  Planned  Program:  Design  of  Airborne  Imagery  Transmission  System  and  multi-beam  adaptive  antenna 
system  will  be  completed.  Fabrication  of  validation  equipment  will  be  started.  Assessment  of  a  millimeter  wave  tech¬ 
nology  for  this  data  link  uill  be  continued.  The  conceptual  design  of  a  low  probability  of  Intercept  communication 
system  will  be  completed  and  fabrication  of  validation  equipment  will  be  started.  Laboratory  and  range  tasting  of  current 
systems  will  be  completed.  Evaluation  of  a  vulnerability  test  bed  will  begin.  Enhancements  for  the  DVAL  JTF  test 
methodologies  will  be  completed.  Fabrication  of  narrow  band,  jam  resistant  high  frequency  communication  equipment  will 
continue. 

5.  (U)  Program  to  Completion;  Fabrication  and  testing  of  the  Airborne  Imagery  Transmission  System  validation  to 

PE  6A710F,  Tactical  Surveillance,  Reconnaissance,  and  Target  Acqulsllion.  Development,  fabrication  and  testing  of  a  low 
probability  of  intercept  tactical  communication  system  will  be  completed  and  transitioned  to  PE  27A23F,  Advanced  Communi¬ 
cation  Systems  for  full  scale  development.  The  analysis  of  vulnerabilities  tjIII  continue.  Fabrication  and  testing 
of  a  narrow  band,  jam  resistant  high  frequency  communication  system  vlll  be  completed  and  transitioned  to  FE  33126F, 

Long  Hard  Communications. 

6.  (U)  Milestones ;  Not  Applicable. 

7.  (U)  Resources ;  Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  i)*63742F 

DOD  Mission  Area;  Tactical  Command  and  Control,  #344 


Title:  Combat  Identification  Technology 
Budget  Activity:  Tactical  Programs.  #  4 


(U)  RESOURCES  (PROJECT  LISTING):  ($  in 

thousands) 

Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  F3?v  PROGRAM  ELEMENT 

2,750 

14,744 

17,486 

19,664 

Continuing 

Not  Applicable 

1177 

Noncooperative  Identifi¬ 
cation  Techniques 

2,750 

3,800 

5,500 

2,900 

Continuing 

Not  Applicable 

2S99 

Cooperative  Identification 
Technology 

10,944 

11,986 

16,764 

Continuing 

Not  Applicable 

The  purpose  of  this  program  element  Is  to  accomplish  aovanced  de¬ 
velopment  ot  technology  that  can  be  used  to  provide  reliable  long  range  Identification  of  airborne  targets  1»  both  all- 
weather  and  hostile  electromagnetic  countermeasure  environments.  This  program  Is  necessary  because  the  numerical 
super  ority  of  rhe  projected  threat  demands  that  we  be  capable  of  engaging  the  enemy  at  long  ranges  with  our  beyond 
visual  range  weapons.  The  long  range  Identl  f  Ication  that  Is  a  prerequisite  foe  «ruch  engagements[ 


IgiMrE-  Ir.cludes  funds  for  fabrication  of  .advanced  develoomeni  models  of  a  cooperatH'e 
(quest  on  and  answer)  identification  system  to  replace  the  aging  Mark  XII  Identifier. tion  aystem.  Also  includes  undlng 
u  begin  development  ot  new  Identification  techniques  based  or:  ‘^he  results  of  FY  1982  airborne  sensor  studies,  to  con- 

.r  .  f  i  1  and  CO  expand  the  ongoing  engineering  simela 

.Ion  of  lurdwire  and  software  necessary  to  Integrate  and  correlate  Identification  data.  Complementary  technological 
apMro.unes  tor  obtaining  identification  Information  (l.e.  cooperative,  noncooperative  and  the  Integration  of  the  two) 
ar.'  accessary  to  assure  a  filgh  confidence  Identification  capability  over  the  v.de  range  of  condltlc.c,s  existing  in  tact‘- 
ca.  wartare  situations.  Costing  ol  these  activities  was  basea  on  parametric  estimates  performed  by  the  Combat  .deiulflca 
V.  Svsfum  Irogram  OtfIce  at  the  Aeronautical  bysiens  Civlelon,  Wrlghl-Fr t cerson  Air  Force  Base,  OM  as  of  12  November 


Program  Element:  #637421-' 

DOD  Mission  Area:  Tactical  Command  and  C<i.>itrol,  #344 
(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1982 

FY  1981  Estimate 
RDT&E  2,7!)0  14,800 


Title:  Combat  Identification  Technology 
Budget  Activity:  Tactical  Program,  #4 


Total 

FY  1983  FY  1984  Additional  Estimated 

Estl jate  Estimate  to  Complet ion  Costs 

To  Be 

Determined  Continuing  Not  A-  plicablc 


(U)  OTHZR  APPROPRIATION  FUNDS;  Not  Applicable 


Program  Element:  #63742F  Title:  Combat  Identification  Technology 

DOD  Mission  Area:  Tactical  Command  and  Control »  #344  Budget  Activity:  Tactical  Program,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION:  Beyond  visual  range  identification  of  airborne  targets  IsL 

j  In  March  1978,  North  Atlantic  Treaty  Organization  (NATO)  Long  Tern  Defense  Program 

Task  Force  Five  on  Air  Defense  i' 

Similarly,  the  need  tor  improved  identification  capability  has  been  documented  by  Tactical  Air  Forces 
Statements  of  Need  304-79  and  305-79  and  more  recently  in  a  Joint  Mission  Element  Need  Statement  approved  by  the  Secretary 
""  of  Defense  on  30  October  1980.  f* 

]  This  program  element  will  fund 

advanced  development  of  cooperative  and  noncooperative  identification  techniques  that  can  be  applied  to  the  problem. 

Both  types  of  Identification  technology  must  be  developed f 

Project  1177,  Noncooperatlve  Identlf Ication  Techniques  is  developing  noncooperative  sensor  techniques  that 
k  will  permit  autonomous  Identification  of  tiostlle  and  friendly  aircraft.  Included  In  these  techniques  Is  the  | 

'  Identification  technique  which  identifies  the  target  aircraft  by*  Radio  Frequency 

Emissions  Identification,  another  technique  under  development,  will  use  radio  frequency  emissions  from  target  aircraft 
to  perform  long-range,  adverse-weather  air-to-air  identification  passively.  Project  1177  is  also  developing  the  capa¬ 
bility  to  integrate  and  correlate  identification  Infor^aation  from  multiple  sources  onboard  the  weapon  system  to  raise 
the  confidence  level  and  better  manage  the  overall  identification  process.  Project  2599,  Cooperative  Idesitlf ication 
Technology  is  developing  technology  for  a  replacement  system  for  the  Mark  XII  Identification,  Friend  or  Foe  (IFF)  System. 
Efforts  will  focus  on  advanced  development  of  a  NATO  interoperable,  secu'^e  and  Jam-resistant  cooperative  (question  and 
an3i.er)  system  for  positive  identification  of  friendly  forces.  Near  term  work  is  emphasizing  the  definition  of  United 
Stfctes  requirements  and  the  exploration  of  alternative  soiations.  This  work  is  also  the  basis  for  developing  the  United 
Elates  position  In  efforts  •'o  reach  agreement  with  the  oth-jr  NATO  nations  on  the  slgnals-in-space  and  other  interopera- 
blllny  characteristics  of  the  next  generation  question  and  snswer  systemCs).  This  work,  provides  a  balanced  United 
States  approach  to  the  ] 

,  (IJ)  RELATED  ACTIVITIES:  Work  accomplished  under  this  program  element  is  part  cf  dn  integrated  Tri-Service  effort  to 
improve  United  States  identlf Icatlor  capabilities  worldwide.  Related  activities  Include:  Program  'Ilement  (rE)  63267N, 
NATO  Future  Ident- f ication  System;  PE  b3515N,  Advanced  Identlf Icatlor  Techniques;  ?E  63^06A,  IF?  Developments;  PE  6431 IN, 
AU5E/ATCR8S/Mack  XU;  PE  64709A,  IFF  Equipment;  and  PE  64725F,  Combat  Identification  Systems.  Coordination  and  inte¬ 
gration  of  the  various  activities  under  these  program  elements  is  accomplished  through  the  Combat  Identification  System 
Program  for  wiilch  the  Air  Farce  is  lead  service. 

(U)  WORK  PERFORMED  BY:  The  overall  program  is  managed  by  the  Combat  Identlf Icatlo.-.  Systecr  Program  Office  at  the  Aero¬ 
nautical  Systems  Division,  Air  Force  Systems  Command,  Wright-Patterson  Air  Force  Base,  OH.  The  air  Force  Wright  Aero¬ 
nautical  Laboratoriea/Avlonics  Laboratory,  Wright-Patterson  Air  Force  Base,  OH  is  managing  Project  1177  for  the  Combat 
Irieul  if  icat  Ion  System  Program  Office.  Contractors  supporting  Project  1177  are:  Westlnghouse  Coep.,  Baltimore,  MD; 

Uuglies  Aircraft  Co.,  Culver  City,  CA;  McDonnell  Douglas  Alrciaft  Corn.,  St.  Louis,  MO;  Hazeltlnc  Corp.,  Greelawn,  NY;  and 
General  F)ynaralcs  Corp.,  Fort  Worth,  TX  Contractors  providing  support  to  Project  2599  include:  Dynamics  Research  Corp., 
V’ilmlngton,  MA;  Bendlx  Corp.,  Baltimore,  MD;  E-SysteiaSi  St.  Petersburg,  FL;  and  Hazeltine  Corp.,  Gteenlawn,  NY.  Support 
is  also  provided  by  the  Massachusetts  laBlltute  of  Technology  Lincoln  Laboratory,  Lexington.  MA  and  the  Electromagnetic 
Corapai iblllty  analysis  Center,  Annapolis,  MD. 
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Program  Element;  #63742F  Title;  Combat  Idantlf Icatlon  Technology 

DOD  Mission  Area:  Tactical  Command  and  Control,  #344  Budget  Activity;  Tactical  Program,  #4 

)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  <  FY  1981  and  Prior  Accomplishments;  Day  and  day/night  electro-optical  identification  devices  have  been 

developed  and  tested  under  this  program  element*  Additionally,  the  technology  base  for  Dual  Mode  Recognition  (DMR), 

[ 

j  was  developed,  tested  and  transitioned  to  the  F-I5  and  F-16  program  offices  for  engineering  development. 
Preliminary  design  concepts  for  performing  passive  identification  based  on  the  target  aircraft  radio  frequency  emissions 
was  completed.  Non-real  time  simulations  of  algorithms  and  display  concepts  to  integrate  identification  information 
from  multiple  sources  w^s  demonstrated.  Also,  with  the  help  of  reprogrammed  Army  and  Navy  funding,  concept  definition 
contracts  for  the  NATO  Interoperable,  cooperative  (question  and  answer)  identification  system  were  awarded  to  Industry, 
various  supporting  contractual  activities  were  initiated  and  multiple  technology  studies  were  conducted. 

2.  (U)  FY  19G2  Program;  Engineering  simulation  of  hardware  and  software  necessary  to  Integrate  and  correlate  Identifica¬ 
tion  data  inputs  from  both  cooperative  and  noncooperative  Identification  techniques  will  be  initiated.  The  concept 
definition  contracts  for  alternative  design  approaches  to  a  cooperative  (question  and  answer)  identification  system 

will  be  completed  and  preparations  for  fabrication  cf  advanced  development  models  of  a  NATO  interoperable,  cooperative 
Iquestlon  and  answer)  identification  system  will  begin.  Engineering  sinulatlon  of  various  identification  algorithms 
will  continue.  Additionally,  the.  feasibility  of  using  a  radio  frequency  sensor  to  perform  noncoeperative,  alr-to-air 
Identl f Icaton  passively  will  be  demonstrated. 

FY  1983  Planned  Program;  Engineering  simulation  of  radio  frequency  emitter ,  passive  identification  algorithms 
will  be  crrapleted.  Noncooperative  target  Identification  techniques  uslngj 

21  will  be  refined  and  design  simulations  of  new  actlve/passlve  Identification  sensors  will  be  initiated. 
Al33,  identification  data  integration  software  and  display  for  tactical  aircraft  (e.g.,  F-15)  will  transition  to  engl- 
netring  development  via  man-ln-the-loop  simulation/demonstration.  In  addition,  fabrication  of  the  advanced  development 
models  of  the  NATO  Interoperable,  cooperative  (question  and  ansv’er)  Identification  system  wlli  continue  and  subsystem/ 
component  level  testing  conducted. 

4.  (U)  FY  1984  Planned  Program:  Various  development  and  engineering  simulation  of  noncooperative  identification 
techniques  will  continue.  A  development  decision  on  incorporating  passive  radio  frequency  identification  techniques  in 
new  threat  warning  rcicelvers  and/or  as  modifications  to  existing  receivers  will  be  made.  Design  atudles  on  the  prac¬ 
tical  implementation  of  an  integrated  alr-to-alr  identification  system  will  be  conducted.  Also,  competitive  fabrica¬ 
tion  of  aJvatiCed  development  models  of  the  NATO  interoperable,  cooperative  (question  and  aniwer)  identification 
system  will  be  completed  and  demonstration  and  validation  testing  will  be  conducted. 

to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Mi lestoncs:  Not  applicable 


645 


! 

( 


! 


I 

I. 

i 

j 


Project:  #1177  Title;  Honcoopvqratlve  Identification  Techniqv.et; 

Program  Element:  #63742F  Title:  Combat  Identification  Technology 

DOD  Mission  Area:  Tgctical  Command  and  Control,  #344  Budget  Activity:  Tactical  Programs,  H _ 

DETAILED  BACKGROUND  AND  DESCRIPTION:  Be/ond  visual  range  Identification  of  airborne  targets  ia  ” 

In  March  1978,  North  Atlantic  Treaty  Organization  (NATO)  loag  Term  Defense 

Program  Task  Force  Fivc^^on  Air  Defense 

j  Similarly,  the  need  for  Improved  Identification  capability  has  been  documented  by  Tactical 
Air  Forces  Statements  of  Need  304-79  and  303-79  ^d  more  recently  in  a  Joint  Mission  Eleraenl  Need  Statement  approved 
by  che  Secretary  of  Defense  on  30  October  1980.  | _ 

•  Becjiuse 

of  1  several  .„.»«plementary  cooperative  and 

nonTooperatlve  identl f lt.atlon  techniques,  as  well  as  their  Integration  are  bv-ing  developed  under  the  Air  Force  led, 
Trl-Servlce  Combat  Identif ! cation  System  Program.  This  project  accomplishes  the  advanced  development  of  techniques 
for  performing  noncooperative  target  identification.  Included  in  these  techniques  is  the  Radar  Warning  Receiver/Fire 
Control  Interface  Software  (RFIS)  effort  to  demonstrate  the  feasibility  of  using  radar  warning  receiver  information  to 
establish  accurate  multiple  target  tracks  and  Identifications  for  beyond  visual  range  alr-tO‘air  missile  fire  control. 
Another  technique  la  development,  entitled;  Advanced  Identification  Multi-Sensor  Integration  Development/Demonstration, 
will  demonstrate  the  feasibility  and  utility  of  integrating  cooperative,  aoncooperative ,  active  and  passive,  direct 
and  indirect  identification  information  onboard  the  aircraft  to  provide  high  confidence  identification  of  air-to-air 
targets  beyond  visual  range.  Building  on  previous  Navy  work,  this  project  is  also  developing  radar  signal  processing 
techniques  for  application  to  Air  Force  fighter  radars  which  would  perform  aiicraft  identification  by[^ 


(U)  RELATED  ACTIVITIES;  The  Noncooperative  identification  Techniques  Project  will  be  implemented  In  close  coor¬ 
dination  with  &’ 1  efforts  under  the  Combat  Identification  System  (CIS)  Program.  These  efforts  Include  the  following 
program  elements:  Program  Element  (PE)  64725F,  Combat  identification  Systems;  PE  63706A,  Identification  Friend  or 
loe;  PE  64709A,  ld«*ntlf icatioii  Friend  or  Foe;  PE  63515N,  Advanced  Identification  Technology;  PE  63267pI,  NATO  Iden¬ 
tification  System;  and  PE  64211N,  AIMS/ATCRBS/MK  XII.  The  work  under  Project  1177  will  transition  to  FE  64725F, 
Hfojeci  2597  for  engineering  development. 

(U)  WORK  PERFORMED  P^:  The  Air  Force  Wright  Aeronautical  Laboratorles/Avlonlcs  Laboratory,  Air  Force  Systems 
Command  (AFSC),  Wright-Pat terson  Air  Force  Base,  OH  manages  this  project.  The  following  contractors  provide  support 
lor  tils  project:  McDonnell  Douglas  Aircraft  Corp.,  St.  Louis,  MO;  hughes  Aircraft  Co.,  Culver  City,  CA;  and 
other  couir.-jctors  to  be  determined. 

.  PROGRAH  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FY  1981  and  Prior  Accorspl Ishnents :  Day  and  day/nlght  electro-optical  ideatif Icatlon  devicea  have  been 

developed  and  tested  under  this  program  element.  These  included  the  Laser  Augmented  Target  Acqulaition/Recognltlon 
System,  the  latest  Electro -Optical  System  and  the  Eagle  Eye  HI  electro-optical  laeu .Ificatlon  sensor.  Additionally, 
the  teclinology  base  for  Dval  Mode  Recognition  (DMR), 


( 

I 


64C 


t 


Project:  #1177 

Propraa  Element;  #63742F 

iyJD  Mission  Area:  Tactical  Command  and  Control,  #344 


Title:  Noncooperative  Identification  Techniques 
Title:  Combat  Identification  Technology 
Budget  Activity:  Tactical  P^^gram3,  #4 


L  Iwas  developed,  tested,  and  transitioned  to  the  F-15 

and  F-16  program  offices.  In  addition,  performance  requirements  and  preliminary  design  concepts  for  passive  Identi¬ 
fication  using  a  target  aircraft's  radio  frequency  emissions  and  the  host  aircraft's  radar  warning  receiver  wore 
completed  and  used  as  a  baseline  fot  initial  engineering  simulations  of  the  implementing  algorithms.  Also,  three 
non-real  time  simulations  of  algorithms  and  display  concepts  to  Integrate  identification  Information  frora  multiple 
sensors  were  demonstrated.  One  of  the  algorithms  was  selected  for  implementation  In  identlf Icatlot  t'^ctics/'.echnology 
simulations  for  possible  near-term  application  to  the  F-15  aircraft. 

2.  (U)  Program:  An  engineering  simulation,  using  simulated  radar  warning  receiver  outputs,  will  be 

constructed  to  evaluate  the  performance  ot  passive  radio  frequency  techniques  for  alr-to-air  tracking  and  Identification, 
This  engineering  simulation  will  also  help  develop  specifications  for  use  on  the  next  generation  threat  warning 
receiver  as  well  as  Identify  opportunities  for  near-term  modifications  of  existing  equipment.  In  addition,  raan-ln- 
Ihe-loop  simulation  of  Identification  tactics  and  technology  will  be  Initiated  fclong  with  supporting  analysis  to 
evaluate  the  operational  utility  of  fighter  Identlf Icarlon  sensors,  sources  and  display  concepts.  Additionally, 
work  will  ontlnue  on  advanced  algorithms  to  integrate  Identlf 'c-tlon  data,  concentrating  on  statistical  data 
combination  techniques  to  define  next  generation  avionics  and  fighter  Impluraent itlon  concepts-  Work  will  also 
continue  on  identifyin  g  and  Investigating  promising  .new  or  novel  Identification  techniques  and,  with  the  Navy  on 
acquiring  correlated  mulM-source  data  (l.e.,  radar,  electro-optical,  electronic  support  measures,  and  cooperative 
identification)  to  support  the  long  term  development  and  evaluation  of  algorithms  for  Integratng  Identification 
inf or mat  Ion . 

Planned  Program:  Engineering  simulation  of  passive  radio  frequency  Identification  using  radar 
w.irnlng  receiver  technology  will  be  completed.  Man -in- the-loop  simulation  of  Identification  tactlca  aid  technology 
to  evaluate  the  operational  utility  of  various  fights-  sensors,  sources  and  display  concepts  will  bo  completed  alor.g 
witii  an  Initial  Implementing  algorithm  and  transition  to  engineering  development  In  fiscal  year  19BA  under  Program 
Element  64725F.  Aluo,  work  will  begin  on  the  development  of  a  radar  signal  processing  algorithm  to  1. 

,  _]  ^sing  results  of  the  fiscal  year 

1 90*  studies  and  simulations,  development  work  will  begin  or.  new  Identification  technlques/??*;>sors .  Additionally, 
till*  ongoing  work  addressing  identification  data  sources  and  Integration  concepts  will  be  expanded  to  Include  the 
loJnt  Tactical  Information  Distribution  System  (JTIDS)  and  passive  sensors. 

Program :  Various  development  and  engineering  simulation  work  will  continue,  A  decision 
will  Iv  m.ile  on  whether  to  begin  a  follow-on  Integration  and  demonstration  program  for  the  passive  radio  frequency 
ide.ulticatlon  technique  using  available  near-term  hardware  (e.g.,  ALR-69  radar  warning  receiver'  -ersus  becoming 
luxri  of  the  flnsa  design  for  the  New  Threat  Warning  Receiver.  In  addition,  development  work  w,  .  Mnue  on 

'  ^  s  will  the  expanded  simulation  work  addressing  the  :eg4  tloo  of 

laul  t  i -source  identification  information  to  Include  the  Joint  Information  Distribution  System  'fID‘ ’»  md  passive 
sensors.  Also,  sensor  contributor  design  studies,  which  examine  potential  sensor  Improvements  xe’-^ng  to  the 
pr.ictlcal  iopiewentatlon  of  an  Integrated  alr-to-air  Identification  system,  wl  a  be  conducted. 
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Frojecw*  H117  Title:  Noncooperative  IJentif Icatlon  Techniques 

Program  Element:  0637^2?  Title:  Cocjbat  Identification  Technology _ 


DOD 

.'tisslon  Area:  Tactical  Cotomand  and  Cor  ttol^ 

#344 

Budget  Activity:  Tactlcc.l  Programs,  #4 

5.  (1)) 

Program  to  Completion:  *lhts  Is  a 

continuing 

program. 

r.  (U) 

Milestones:  Not  applicable 

7.  iU) 

Project 

Number 

Resources : 

Title 

FY  1981 

FY  1982 
Estimate 

FY  1983 
F.stimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

1177 

Noncooperative  Identification 
Te<  hnlques 

3,800 

5,500 

2,900 

Continuing 

Not  Applicable 

H.  '!)) 

Comparison  vith  PY  1982  DESCRIPTIVE  SUMMARY; 

Project 

Number 

Title 

FV  1981 

FY  1982 
Estimate 

FY  1983 
EHtlmrte 

FY  1984 
Estimate 

Addl tional 
to  Completion 

Total 

Estlm^  ted 

Cost _ 

1177 

Nuncooperatlve  Idenulfication 
Techniques 

2,750 

3,300 

3,600 

Continuing 

Not  Applicable 

The  $1.9  million  Increase  In  1983  tithes  advantage  of  the  eitterjslve  sloulAtlon  capability  put  together  for  th*. 
Advanced  Medium  Range  Alr-tii.-Alr  Missile  (AMRAAM)  cfcrstlonal  utility  evaloatlon.  This  vlH  allow  an  extensive 
simulation  Identification  tactics  and  technology  so  iUat  the  operational  utility  of  tighter  identification  sensots, 
sources  and  display  concepts  can  be  evaluated  at  substantially  less  coat  th^n  would  ctltarwlse  be  possible. 
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Project:  #2599  Title:  Cooperative  Identification  Technology 

Program  Eleiaent:  #63742F  Tit’e:  Combat  Identification  Technology 

DOO  Mission  Area:  Tactical  Command  and  Control,  #344  Budget  Activity;  Tactical  Programs,  #4 

DSTAILED  EACKGPOUND  AND  DESCRfPTION;  The  principal  nf-ithod  now  use*!  for  target  identification  is  a  question  and 
answer  system  which  is  the  Mark  X  or  Mark  XII.  llie  Mark  XII  system  is  a  Mark  X  system  with  an  added  cryptographic  com¬ 
puter  to  eacypher  the  question  and  answer.  This  equipment  is  ca*,_..>ie  of  Identifying  friends  similarly  equipped.  The 
Mark  X  system  is  not  secure  (l.e.,  it  can  be  read  and  spoofed)  and  is  used  by  foes,  friends  and  neutrals  alike  for  air 
traffic  control  tiurposes.  In  1955  the  International  Civil  Aviation  Organl zatlvjn  provided  a  Mark  X  system  to  the  Warsaw 
Pact  for  air  traffic  control  standardization.  As  a  result,  the  United  Siates  develooed  the  Mark  XII  in  1958  to  provide 
a  secure  Identification  capability.  The  Mark  XII  system, 

”1  Also,  the  enemy! 

1  '  Thus,  pliers,  for  example,  are  faced  with  the  serious  dileicma  of  turning 

on  their  Mark  XII  equipment  and  permitting  enemy  exploitation  or  turning  it  oif  and  being  declared  a  foe  by  friendly  air 
def*»nae  forces.  Because  of  this  uncertainty,  combat  ruleu  of  engagement  freqjently  require  a  positive  visual  identifica¬ 
tion  to  be  made  before  an  engagement.  Thie  puts  a  severe  restriction  on  cur  modern  weupons  which  arc  capable  of  being 
launched  far  beyond  visual  identification  range  as  well  as  placing  the  delivering  wr»jipon  system  In  unnecessary  danger. 

The  need  for  Improved  Identlf Icatlon  capabilities  is  well  documented.  In  March  1978  the  North  Atlantic  Treaty  Organiza¬ 
tion's  Long  Term  Defense  Pragram  Task  Force  Five  on  Air  Defense  T 

'  Similarly,  the  need  for  improved  identification  capability  has  been  documented  by 
Tactical  Air  Fcf’ces  Statements  of  Need  30A-79  and  305-7  9  and  more  recently  in  a  Joint  Mission  Element  Need  Statement 
approved  by  the  Secretary  of  Defense  on  30  October  1980.  This  project  Is  part  of  a  Trl-Servlce  (Air  Force  led)  effort, 
under  the  Combat  Identification  System  (CIS)  Program,  to  evolve  comprehensive  and  balanced  improvements  to  United  States 
(U.S.)  identification  capabilities  worldwide.  For  these  improvements  to  have  oaximua  effectiveness  they  must  be  loter- 
opeTable  with  the  Identification  cap^fbl  1  Itles  of  U.S.  allies.  To  this  end  the  U.S.  la  cooperating  with  the  other  North 
Atlantic  Treaty  Organization  (NATO)  nations  to  reach  .agreement  on  the  basic  operating  characteristics  (e.g.,  slgnals'ln- 
space)  of  future  Identification  equipment.  The  work  In  this  project  addresses  direct,  cooperative  techniques  of  Identifi¬ 
cation  'e.g.,  use  of  crypi.ographlcally  secure  questions  and  answers).  This  work  is  complemented  by  direct,  noncoopera- 
t  i  \^e  und  Indirect  Identification  techniques  being  pursued  by  other  prelects  within  this  and  other  p-ograa  elements.  Tlie 
thrust  of  the  near  term  effort  will  be  the  selection  of  Jeslgn  approaches  for  which  advanced  development  models  will  be 
compeilvoly  built  and  tested.  Tlie  results  of  such  tests  will  be  the  basis  for  defining  the  role  tad  contribution  of 
direct,  cooperative  identification  in  Improving  overall  U.S.  Identification  capabilities  conj*(derlng  other  complementary 
idem  I f teat  1  on  techniques  (e.g.,  direct,  noncooperative  and  Indirect).  The  testing  will  also  provide  the  basis  for 
obtaiuln,,  interoperability  agreement  with  the  ether  NATO  rations. 

8K1.ATED  ACTIVITIES:  Tlie  Cooperative  Identification  Technology  r  ro  lei  f  will  he  Implemented  In  close  coiird  Inat  t  on 
witli  all  efforts  under  the  Combat  Identification  System  (CIJ)  Program.  These  efforts  include  the  following  program 
elements:  Program  Element  (PK)  64725F,  Combat  Identification  Systems;  PE  fe3,’06A,  Identification  friend  or  Foe;  PE  64709\. 
Ident » f  Icat  loti  rrlend  o'"  Foe;  PE  63515N.  Advanced  Identification  Technology;  PE  6326/N,  NATO  Identification  System;  and 
pE  hAZllN,  AIMS/ATCRBS/MX  XI  i.  The  work  uivder  Project  2599  will  rtcnsitlon  to  PS  64725F,  Pr.ject  2598  for  cngii;eerlng 
deVeloprseiU  . 
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Project:  #2599  Title;  Cooperative  Identification  Technology 

Prograo  Clement:  #63742F  Title:  Combat  Identification  Technology 

DOD  Mission  Area:  Tactical  Command  anti  Control,  #344  Budget  Activity:  Tactical  Programs »  >4 

(U)  WORK  PSEtFORMED  BY;  The  Aeronautical  Systems  Division,  Air  Force  Systems  Ccouaaud  (AFSCl,  Wrlght-Patterson  Air  Force 
Base,  Oli  ranagea  this  project.  Auditlonally ,  project  support  is  provided  by  Rome  Air  Dcvelooment  Center,  AFSC,  Griffis’s 
Air  Force  Base,  NY.  The  following  contractors  prov*de  support  for  this  project:  Bendlx  Corp.,  Baltimore  MD;  Dynamics 
Reoearch  Corp.,  Wilmington  MA;  E-S>stems,  St.  Petersburg,  FL;  Harris  Corp.,  Melbourne,  FL;  Hazel  tine  Corp.,  Greenlawn, 

NY;  Harris  Corp.,  Melbourne,  FL;  Martin-Marietta  Corp.,  Orlando,  FL;  Raytheon  Co.,  Sudbury,  MA;  Texas  Instruments  Corp., 
Dallas,  TX;  and  Veda  Corp.,  Arlington,  .A.  Major  support  Is  also  provided  by  Massachusetts  Institute  of  Technology 
Lincoln  Laboratory,  Lexington,  MA  and  the  Elcctrouiagaetlc  Compatibility  Analysis  Center,  Annapolis,  MD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGR/.MS: 

FY  1981  and  Prior  Accomplishments:  Thla  project  ♦•as  initiated  In  fiscal  year  1979  with  aeveial  studies  of 
technology  that  could  be  applied  In  the  design  :f  a  cooperative  Identification  system.  During  fiscal  year  1980  limited! 
engineering  de  4gn  studies  were  conducted  and  high  technology  components  that  could  support  a  specific  design  implementa¬ 
tion  of  a  cocpetiitlve ,  question  and  answer  Identification  system  were  fabricated  and  tested  by  Lincoln  Laboratories. 

The  information  developed  trou  these  activities  helped  to  define  the  preliminary  technical  specifications  for  the  United 
States  reqijlrements  In  thla  area.  In  fiscal  year  1981,  rlth  the  help  of  reprogrammed  Army  and  Navy  funds,  concept  defini¬ 
tion  contracts  wore  awarded  to  three  b.S.  Industry  teams  and  various  supporting  contractual  activities  wrere  initiated. 
These  contracts  investigated  various  alternative  approaches  to  achieving  a  new  direct,  cooperative  (questloiv  and  answer) 
identification  system,  the  technology  develoj^ent  required,  th^  coster fectlveness  of  the  various  approaches,  frequency 
allocation  Issues,  elec. trom.igne tic  coopat Itll Ity  considerations  and  the  i^apon  system  Ifflpact(s)  of  trying  to  Integrate 
sucli  a  system. 

2.  (U)  nf  t98}:  Program:  Tluj  concept  definition  contracts  will  be  conpleted.  TTie  results  of  these  contracts  and 

supporting  contractual  activities  along  with  various  government  studies  and  analyses  will  be  reviewed  and  Integrated  by 
the  Como.it  Identification  System  Program  Office.  iU*.4fed  upon  thin  review  the  dcflgn  approacL(es)  for  which  advanced 
devt  lu^K^eut  laodr^ls  are  to  be  coispe 1 1 1 1  vel  y  built  a^d  censed  will  be  selecteil.  Preparations  for  fabrication  of  these 
aivani-en  develouracnC  mo<iels  will  be  initiated. 

1.  (J)  1983  rianned  Ptograa:  Development  of  the  cooperative  (question  am*  answer)  Identification  system  will 

wjiitinue.  Fdhricfitlon  of  advancctl  d^ve lonmenl  models  will  continue  and  ertglneerlng  clmulc  lion/ testing  at  tVuj  subsystem/ 
ctnsponent  level  wt  1 )  be  conducted.  Technology  applicstion  and  supporting  studies  will  be  cond»»4ted  to  determine  the 
I'lost  coat  effective  level  of  performance  to  build  Into  a  question  and  answer  syutem. 

k.  (U)  £7  19<J^  Planned  Fr^ograa:  Fabrl-i^tlon  of  the  advanced  development  .aodela  of  the  cooperative  (quest!  'n  and  aoawer) 

idenf  l  f  ii  (on  ays(e»  w*ll  De  cci«pleted  and  demonstral  ion  and  validation  testing  will  be  conducted.  Various  coat  effec- 
ilvenesn  and  supjwrtlfig  gtudter  will  be  completed  In  preparation  for  a  Jeclalon  to  traj'-«ltioc  to  engineering  development. 
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Projf»ct;  #2599  Title:  Cooperative  Identification  Technology 

Piogriffl  Element:  #63742E  Title:  Coabat  IJen^tif ication  Technology _ 

DoD  Mission  Area:  Tactical  Conujand  and  Control^  #3A4  Budget  Activity:  Tactical  Prograaj,  #4 

Program  to  Completion:  The  cooperative  (question  and  answer)  Identification  will  transition  to  englneerlnji 
development  under  Prograi  Eleriont  64725F  with  a  production  decision  expected  to  occur  in  fiscal  year  1987.  Technology 
base  efforts  for  other  cooperative  Identification  techniques  will  be  initiated.  This  is  n  continuing  program. 


6.  (U) 

Milestones: 

Date 

A.  Tactical  Air  Forces  Statements  of  Opcrafional 

Need  304-79  and  305-79 

1979 

B.  Joint  Mission  filement  Need  Statement 

19)0 

C.  DSARC  I 

1982 

D.  Ratification  of  NATO  Standardization 
Agreement  (STANAG) 

1965 

K.  DSARC  II 

1985 

F .  DSARC  I I I 

1987 

7.  (U) 

Pro jori 
Nuaber 

Resources : 

Title  FY  1981 

FY  1962 

F.st  Imate 

FY  1983 
Estimate 

FY  198 i 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

2599 

Cooperative  identification  0 

Technology 

10,944 

U.986 

16,764 

Continuing 

Not  Applicable 

8.  (U) 

Comparison  with  FY  1982  I'ESCRiPTIVE  SUMaARY: 

Proji'ci. 

Number 

TJtU  FY  1981 

FY  1982 
Estimate 

FY  198*' 

Est leate 

FY  1994 
Estlm^ le 

Additional 
lo  Completion 

Total 

Estimated 

Cost 

2599 

Cooperative  Identification  0 

Technology 

U ,  500 

To  Be 
Determined 

T->  Be 

iVtermineo 

To  Bo 
liecerr'ired 
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Fi  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  ^637A5F  Title:  Chemical  Warfare  Defense 


[X)D  Mission  Area:  Defense  Chemical  and  Biological  Systems  i*276  Budget  Activity:  Taztical  Program 


(U)  RFSOutlCES  fPROJFa  LISTING)  ($  in  thousands): 

TcUil 

Project 

FY  1981  FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual  Estimate 

Estinuite 

Estimate 

to  Completion 

Costs 

total  FOR  PROGRAM  ELEMENT' 

3,985 

4,877 

4  ,,\H7 

Continuing 

Not 

A,. pi  icablc 

1112 

Biomedical  Chemical  Warfare  Defense 

3,985 

4,877 

4  ,h87 

Continuing 

Not 

Appl 1 cable 

(U)  BHIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Tt.ls  i^rogram  Is  to  alleviat-  Laslc  Air  Force  operational 

and  B«:dical  ’'robleras  associated  with  chemical  warfare  operatiens.  The  program  will  demonstrate  improved  teclmvlogy 
solutions  to  enhance  Air  Force  capabilities  to  sustain  mission  essential  operations  and  handle  casualties  An  a  chemical 
warfare  environment.  This  includes  advanced  development  of  equipment  and  operational  procedures  for  crew  protection, 
with  emphasis  on  tactical  air  operations,  pcirsonil  dccontamir'at Jon,  and  casualty  fi^ndilng.  The  program  will  be  per- 
torae^d  by  the  Aerospace  Hedlcai  Division,  Brooks  AFB  TX,  which  includes  die  UnlLc«i  States  Air  Force  School  of  Aerospa'e 
>^*dlclnc.  Brooks  AFB  TX,  and  the  /J.r  Force  Aerojpace  Medical  Research  Laboratory,  Uright-Paiterst  n  ATB  OH. 

(U)  BASIS  FOR  FY  1983  RDT&i”  KEQUfST:  With  increased  indlcaticns  Uut  the  Warsaw  Pact  coun'.rles  would  use  ''hemlcal 
weapons  in  a  conventional  conflict,  rhi  United  States  mast  step  up  their  efforts  to  protect  against  chemical  w.iirfare 
attack.  The  cjost  serior’s  near-tera  aspect  of  ti»«  United  States  posture  is  ll.e  state  of  our  jefensive  capability  and 
ability  for  our  forces  to  continue  to  ope'ate  in  a  chmalcal  varfarc  environment.  In  coordination  with  the  Ar<8y,  the 
Departmtat  cf  Defense  le*rd  agency  for  overall  cheialcal  warfare  defense,  this  advanced  development  program  was  initiate.! 
In  FY  1982.  The  FY  1983  p.lanncd  program  will  address  these  development  efforts*  advanced  chemical  defense  aircrew 
respirator;  aeromcdical  vital  signs  monitor;  air  transportable  shelter;  thermal  control  system  to  reduce  protective 
ersemble  thermal  f tress,  skin  decontas;inat .Ion  system;  awromedlcal  casualty  treats^nt  and  transportatlor.  equli^i^nt;  and, 
detection  techniques  for  aircraft  cockpito. 

< ^ )  2?- gARlSON  wrrii  FY  1932  uEFTTRlFTIVL  SUMMARY  in  tlvjusaodt)  : 

Total 

FY  ISbl  Ft  IS8?  Ft  1983  Ft  1984  Additional  Estimated 

Actual  Estimate  Estimate  Kitiaate  to  Completion  Cost* 

4.000  S.lOO 


UlliFK  AprRC»PRlAYlQN  FUNDS;  Not  applicable. 


G5 


no 


•  ^  : 

1 

Project.'  ^2122  Title:  Biomedli'al  Chemical  Warfare  t)efcnfie 

Program  Elemout:  l>o3745F  Txtie:  Chemical  Warfare  DeCcnse _ 

DTD  Mission  Area:  Defense  Chemical  and  Biolrgicg?  Systems  ^2/6  Budget  Activity:  Tactical  Program 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Chemical  Warfare  Defense^  in  context  vdth  Aerospace  Biotechnology,  is  the 
application  of  both  existing  and  new  blotechnoiegy  programs  for  the  solution  of  Air  Force  unique  chemical  de*]- 
problems.  Chemicil  defense  biotechnology  has  been  divided  into  five  key  areas:  personal  protective  equipment:  airbase 
operations;  ued-cal  operations  and  equlrnent;  crew  performance;  and,  field  demonstrations.  In  the  solu..ion  ot  tiesc 
problenss,  ve  intend  to  develop  improved  aircrew  filter  syrtomc  aiid  protective  equipment  compatible  v.lth  current  alrcraCl 
design;  develop  service,  life  Indicators  f  cockpit  air  filters  and  crew  member  protective  clothing;  develop  specific 
medical  and  air  evacuation  support  equipment  such  as  vital  signs  indicators,  mu' richannel  respiratory  supp^jit  pfjUA'P’ien*  , 
and  decontamination  apparatus.  Absoluta  efficiency  will  be  necessarv  to  transf  rt,  decontaminate,  end  stabilize  even 
the  moderately  injured  or  chemically  Intv.  xicated.  We  in  ^d  to  develop  i  complete  and  highly  mobile  aeromedical  echel.nt 
system,  including  Integrated  transport  At  ion,  decontaHil:iav  on  and  treatment  equifraent,  and  a  supportive  t''rhnology  fer 
medical  care  and  casualty  flow  in  a  chemical  warfare  environwent. 

(U)  RELATED  ACTIVITES:  The  Air  Force  Ch&aicai  Warfare  Deferise  program  is  formally  coordinated  with  the  ocher  Sen'lcc'i* 
The  Army  is  recognised  as  the  Department  of  Klefense  lead  agency  for  overall  chemical  warfare  defense.  Only  efforts  in.t 
have  specific  Air  Force  relr/ance  or  can  be  accomplished  more  economically  by  the  Air  Force's  technical  expertise,  vi{\ 
be  addressed  in  this  program.  Areas  that  have  multiscrvlce  interest  and  are  not  unique  to  the  Air  Force  are  identified 
to  the  Army  for  inclusion  In  their  overall  chemical  warfare  defense  research  program.  Tltls  prc'gram  is  also  coordinated 
on  an  international  basis  through  the  Air  Standardization  Coordinating  Committee.  In  addition,  bilateral  efforts  luve 
been  established  between  the  Aerospace  Medical  Division  and  the  United  Kingdom's  Institutes  f  Aviation  Medicine,  and 
Chemical  Defense  Establislsaent.  Liaison  Ir  maintained  with  Air  Force  operational  commands. 

WORK  PERFORMED  BY:  The  Chemical  Warfare  Defense  research  and  development  program  is  conducted  by  the  Aerospace 
Medical  Division  through  its  twe  laboratories,  the  United  States  Air  Forew  School  of  Aerospace  Medicine,  Brooks  AFB  TX, 
and  the  Air  Force  Aerospace  Medici  Research  Laboratory,  Wrlght-Patterwn  AFB  OH.  The  contract  portions  oC  the  program 
are  complemented  by  in-house  efforts.  The  in-l»ouse  portion  of  the  program  Is  centered  on  unique,  complex,  isan-rated 
experimental  facilities  wliich  are  generally  not  available  in  the  aerospace  iridastry  or  academic  Institutions. 

FROCR^^-^  ACCCHFL>3»i£NT5  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  rjdl  and  Prior  Accompilslzaentt :  A  project  was  established  in  PE  62202F,  Aerospace  Biotechnology?  to 
prc!,‘ide  chemical  defense  **xploratory  developoent  technology  to  feed  into  this  progr^'m. 

2.  (U)  F*’  i9S2  Program:  Project  2722  under  PE  63745F  was  initiated  in  Ft  82  to  provide  ad/anced  development  for 
chemical  defense  technology.  The  major  efforts/producti  in  Ft  82  are  In  development  of  an  aeroaedical  vilLi  *'igns 
monitor  for  cltemical  warfare  casualty  c*re,  personal  liquid-cooled  garments  for  aircrews,  an  under- the- hood  aircrew 
respit  at  or,  advanced  point  and  area  detection  and  <uarning  sysCeei,  and  next  generation  hand  and  feet  protection  for  air 
and  ground  crews. 
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Project:  92721 

Program  E.lument:  i^63/45F 

DOD  Misrlon  Area:  Defense  Chemical  Biological  Systems  9216 


Title:  Biomedical  Chemical  V/artarc  Defense 

Title:  Chemical  Warfare  Defense _ 

Budget  Activity:  Tactical  Program  _ 


3.  (U)  FY  1953  Planned  Program;  The  FY  83  program  will  continue  development  effort?  initiated  in  FY  82.  New 
efforts  will  be  started  that  will  address  an  oxygen  supply  system  for  the  USAF  lerom^'diccil  casualty  care,  a  multiman 
casualty  ventilator  and  provide  design  specifications  for  c  casualty  transportrtion  system..  The  Jevcl'’}>mcnt  of  a  per.'ioiial 
chemical  agent  dDsinecer  and  patient  decontamination  system  will  be  started. 


4.  (D)  FY  1984  PlanneJi  Program;  Efforts  started  .In  FY  ^3  vi'i  continue.  Nc’./  stirls  include  a  filtration  system 
Cor  use  in  aircraft  coc.<plts,  shelters,  and  walk-around  personal  breathing  equlprent.  Chemical  warfare  protection  and 
operational  capability  improvemci for  the  USAF  Military  Airlift  Coesnand's  aeremedleai  evacuation  mission  will  be 
emphasl^'.ed.  Miniature  aircraft  cockpit  detectors  vll  1  be  completed  and  tn-nsi t *oned  to  engineering  development. 


5.  (U)  Program  to  Completion;  Thl3  is  a  continuing  program. 

6.  (U)  Milestones;  Not  applicable. 

7.  (U)  Resources;  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUhMARY 


Program  Element;  I63747F  Title:  PAVE  MOVER 

DoD  Mission  Area:  TIARA  foi  Tactical  Land  War! are »  #3?2  Budget  Activity;  '’’actlcal  Programs,  #4 

( U )  RESOURCES  (PROJECT  LISTING) 

Project 

Number  litle 

TOTAL  FOR  PROGRAM  ELEMENT  n,060  5,180  2,003  4,202  7,072  63,894 

brief  description  of  element  and  MISSION  NEED;  A  critical  need  exists  for  an  effective  new  capability  to  attack 

numerically  superior  Warsaw  Pact  second  ecLelon  arajorf^u  aoMle  ground  forces-  To  fill  this  need,  the  Department  of 

Defense  has  undertaken  the  Assault  Breaker,  a  cooperative  standoff  antiarraor  concept,  as  a  high  priority  Initiative. 

PAVE  MOVER  Is  the  Assault  Breaker  radar  sensor  and  control  subsystem.  The  airborne  PAVE  MOVER  will  detect  and  track 
second  echelon  enemy  forces  and  guide  accurate  attacks  against  them  via  standoff  missiles  and  direct  attack  aircraft. 

(U)  BASIS  for  FY  1983  RDT&E  REQUEST;  Full  Scale  Engineering  Development  of  the  PAVE  MOVER  radar/fire  control  system 
along  with  necessary  weapon  and  command  and  control  interfaces  Is  being  conducted  via  Program  Element  64616F,  PAVE  MOVER 

Engagement  System v  Program  Element  63747F  provides  concurrent  advanced  development  of  improved  electronic  counter  counter¬ 

measures  and  target  discrimination  capabilities  along  with  selected  risk  reduction  efforts  for  transition  into  the  Full 
Scale  Engineering  Development  Program.  Cost  estimates  ara  program  office  assessments,  based  upon  experience  with  related 
development  efforts,  of  the  costs  Including  contracts  activities,  to  complete  needed  technology  Investigation. 

Total 

FY  1983  FY  1984  Additional  Estimated 

Estimate  Estimate  to  Completion  Co sts 

RDT&E  13,100  5,300  2,100  8,200  58,190 


COMPARISON  WIIH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1981  FY  1982 
Estimate 


($  In  thousands) 

FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costs 


(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 


Program  Element;  #637A7F  Title;  PAVE  MOVER 

DoD  Mission  Atv-a:  TIARA  for  Tactical  Land  Warfare,  #322  Budget  Activity:  Tactical  Programs, 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  PAVE  MOVER  Program  (formerly  the  Low  Visibility  Moving  Target  Acquisition 
Strike/Target  Acquisition  Weapon  Delivery  System  Program)  was  established  to  develop  advanced  “l-echnlques  and  equipment 
for  ^detection,  location  and  attacK  of  moving  pround  vehicles  from  standoff 

ranges.  In  1978,  the  PAVE  MOVER  advanced'  development  work  was  restructured  as  a  jointly  funded  Air  Force/Defense 
Advanced  Research  Projects  Agency  effort  supporting  the  Assault  Breaker  concept.  The  primary  objectives  were  to  develop 
a  hybrid  Moving  Target  Indicator/Fixed  Target  Indicator  radar  suitable  for  fixed  wing  aircraft  applications,  and  to 
deraonstrace  that  a  system  using  the  data  from  one  or  more  such  radars  could  locate  stopped  or  moving  ground  targets 
with  sufficient  accuracy  and  timeliness  to  guide  effective  tactical  attack. 

(U)  More  specifically,  the  PAVE  MOVER  radar/fire  control  system  is  intended  to:  (1)  provide  continuous  wl<!e  area  detec¬ 
tion  location  and  track  of  enemy  second  echelon  ground  targets;  (2)  operate  in  real-time,  day,  or  night  In  all  weather; 
(3)  provide  the  ability  tc  translate  second  echelon  enemy  movements  into  bettle  planning  and  st.ike  targeting  activi¬ 
ties;  (4)  provide  the  capability  to  guide  standoff  air  and  ground  launched  missiles  at  high  rates  of  fire;  (5)  measur¬ 
ably  enhance  the  mission  success  probability  of  penetrating  low  altitude  strike  aircraft  by  r-Oope'*'atlvely  providing 
standoff  derived  real- tine  cue-vectoring  to  penetrating  aircraft  durlrg  their  ingress/egress;  and  (6)  measurably 
increase  penetrating  aircrart  survivability  by  enhancing  the  ability  of  these  forces  to  remain  in  mask  and  by  reducing 
their  exposure  time  to  hostile  surface-to-air  defenses. 

(U)  The  above  objectives  are  oeing  demonstrated  as  part  of  the  FY  1981-1982  Assault  Breaker  End-to-End  Technology 
Demonstration  along  with  detailed  investigation  and  demonstration  of  radar  performance,  system  accuracy,  processor 
capability  and  electronic  counter  countermeasure  features. 

(U)  Continued  efforts  in  this  program  element  are  centered  upon  advanced  development  of  Improved  electionlc  counter 
countermeasure  techniques  and  target  discrimination  techniques.  These  improvements  will  be  developed  concurrent  with, 
and  transitioned  to,  the  Full  Scale  F.nglneerlng  Development  Program  for  the  PAVE  MOVER  Engagement  System  conducted  In 
Program  Element  i>46l6F. 

RELATED  ACTIVITIES:  There  is  no  other  system  planned  to  provide  closed  loop  target  detection  and  tracking  as  well 
as  real-time  alrcr^f;  cue-vectoring  and/or  standoff  missile  guldanco  against  second  echelon  armor.  Currently,  this  mis¬ 
sion  Is  performed^  ]  PAVE  MOVER  Full  Scale  Engineering  Development,  to  Include  weapon 

Interfaces  and  command  and  ■'.ontrol  element  Intur/aces,  is  conducted  under  Program  Element  64616F,  PAVE  MOVER  Engagement 
System. 

(U)  The  Assault  Breaker  Air  Launched  Missile,  pursued  ao  a  project  within  Program  Element  64616F  in  FY  1982,  has  ‘^ran- 
^iltlouid  to  Full  Scale  Engineering  Development  aa  the  oonventional  Standoff  Weapon.  Via  Program  Element  64606F,  the 
Conventional  Standoff  Weapon  will  be  developed  for  employment  fios  both  tactical  and  strategic  aircraft  against  a 
variety  of  key  targets.  Equipped  with  appropriate  antiarmor  aubriunltiona ,  the  Conventional  Standoff  Weapon  will  provide 
the  standoff  missile  e!ement  of  the  Assault  Breaker  concept  for  application  %lth  the  PAVE  HOVER  Engagement  System. 
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Program  Element:  I63747F  Title:  P4VE  MOVER 

DoD  Mission  Area:  TTARA  for  Tactical  Land  Warfare,  #322  Budget  Activity;'  Tactical  Programs,  H 

(U)  WORK  PERFORMED  BY;  This  advanced  development  program  is  managed  by  the  Air  Frrce  Systems  Command  at  the  Rome  Air 
t/evelopment  Center,  Electronic  Systems  Division,  Griff iss  AFB,  NY.  Two  advanced  development  model  airborne  PAVE  MOVER 
radars  have  been  developed  and  are  participating  in  FY  1982  In  the  Assault  Breaker  End-to-End  Technology  Demonstration 
at  White  Sands  MlssHe  Range.  Contractors  for  these  two  advanced  development  model  radars  are  Hughes  Aircraft,  SI 
Segundo,  CA,  and  Grumman  Aircraft,  Beth  Page,  NY  teamed  with  Norden  Systems,  Norwalk,  CT. 

(U)  Lincoln  Laboratory,  Lexington,  MA,  assists  the  Rome  Air  Development  Center  in  evaluating/documenting  the  perform¬ 
ance  of  the  advanced  development  model  PAVE  MOVER  radars  with  pc^rticular  emphasis  upon  their  electronic  counter  counter¬ 
measures  and  low  probability  of  Intercept  performance. 

(U)  The  Responsible  Test  Organlratlon  for  the  PAVE  MOVER  advanced  development  radar  participation  In  the  Assault 
Breaker  demonstration  Is  the  Armament  Division,  32A6th  Test  Wing,  Eglln  AFB,  FL. 

(U)  The  Full  Scale  Fr.giucerlng  D«velopmtv.£  Erograai  for  the  PAVE  MOVER  Engagement  Syptc»ra  conducted  within  ^'regrara  Element 
64616F  Is  managed  by  the  Air  Force  Sys^cras  Command  at  the  Electronic  Systems  Division,  Hanscom  AFB,  MA.  MITRE  Corpora¬ 
tion,  Bedford,  MA,  assists  the  Electronic  SysLams  Division  program  office  In  overall  concept  studies,  test  planning  and 
evaluation  of  demonstration  results,  preparation  of  Full  Scale  Engineering  Development  technical  specifications  and 
technical  advice  and  analyses. 

PROGRAM  ACCOMPLISHMENTS  AI<D  FUTURE  PROGRAMS: 


FY  1981  and  Prior  Accomplishments;  The  Multiple  Antenna  Surveillance  Radar  (Mi^.SR),  developed  and  flight 
demonstrated  by  Lincoln  Laboratory  through  FY  1979,  was  the  brissboard  predecessor  of  the  PAVE  MOVER  program.  It 
employed  a  Displaced  PI  ;re  Center  Array  antenna  forL  Jand  a  coherent  radar  system  featuring  adaptive 

digital  processing  to  provide  a  capability  to  detect ^  targets  from  a  single  platform.  A  proof-of- 

concept  urassboard  teat  model  was  fabricated  and  demonstrated  on* a  Twin  Otter  aircraft.  As  a  pa 't  of  thla  development 
activity,  Lincoln  Laboratory  conducted  an  extensive  investigation  of  the  electronic  counter  countermeasures  vrlnera- 
blllty  of  the  HASR.  A  number  of  recommendations  surfaced  which  have  been  Incorporated  Into  the  PAVE  MOVER  development. 

MASR  development  Included)  Fln^l  MASR 

^demonstrations,  concluded  In  Ff  1979,  Included  highly  accurate,  automatic  moving  target  Indicator  radar  detection, 

J  The  MASR  also  demenstrated  algorithms  forf” 

“3  Having  demonstrated  the  basic  concept  over  limited  ranges  and 
system  capabilities,  the  MASR  program  was  phased  out  In  FY  1979,  tran' t tlonlng  to  the  advanced  development  of  a 
radar  with  operationally  expanded  capability,  the  PAVE  MOVER. 
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Program  Element:  #637A7F  Title:  PAVE  HOVER 

DoD  liisslon  Area;  TIARA  for  Tactical  Land  Warfare, _ Budget  Activity:  Tactical  Pro^ams,  #4 

A  dual  contract  was  awarded  for  the  competitive  procurement  of  the  PAVE  MOVER  advanced  development  model  radar  as 
a  joint  Air  Force/Defense  Advanced  Research  Projects  Agency  program  in  support  of  Assault  Breaker.  Contract  awards 
were  made  in  the  fourth  quarter,  FY  1978,  to  two  competing  contractors  (Hughes  Aircraft  and  Grumman/Norden) .  These 
advanced  development  PAVE  MOVER  radars,  employed  on  affixed  wing  ai’-craft,  are  to  be  capable  of  detecting  and  tracking 
to  [_  ^ground  vehicles^  J  to  ranges  f 

"^of  the  aircraft.  Advance  development  models  also  include  a  "mall  area[^ 
spot  i nage  radar  mode  having  a  I 

^  PAVE  MOVER  efforts  to  preclude  enemy  exploitation  and  interference  include  advanced  devel¬ 
opment  of  low  probability  of  intercept  techniques  to  enable  the  radar  signal  to  remain  undetected  by  enemy  receivers 
and  electronic  counter  countermeasures  techniques  to  counter  enemy  attempts  to  jam  the  radar. 


To  provide  a  high  probability  of  target  destruction,  weapon  guidance/aircraft  strike  cueing  uses  the  PAVE  MOVER 
rjidar’s  inherent  ability  to  accurately  determine,  the  relative  posltlon/ve^oclty  of  a  target  w.lth  respect  to  a  weapon  to 

^  Total  system  strike  accuracy  (tnclucJlng 

target  location,  weapon  location  and  guidance  and  control  errors)  using  the  PAVE  MOVER 


(U)  Ground  checkout  of  the  complete  PAVE  MOVER  advanced  development  model  radar  systems  was  coupleted  in  early  FY  1981 
along  with  Class  II  modification  packages  to  install  the  two  advanced  development  model  radars  into  F-lll  aircraft. 

The  F-lll  was  selected  for  test/demonstration  purposes  only  with  ground  processing  of  radar  Information.  The  Instal¬ 
lation  of  the  radars  was  completed  in  FY  1981  and  overall  system  checkout  'as  Initiated  at  White  Sands  Missile  Range 
preparatory  to  participation  of  the  PAVE  MOVER  radars  In  the  Assault  Breaker  Technology  Demonstration. 

2.  (U)  FY  1982  Program:  The  advanced  development  model  ^AVE  MOVER  radars  are  participating  In  the  Asjault  Breaker 

End-to-End  Technology  Demonstration  which  Is  planned  for  completion  in  FY  1982.  The  demonstration  Is  broken  Into  two 
phases:  (1)  bauellne  PAVE  MOVER  demonstrations;  and  (2)  Assault  Breaker  End-to-EnJ  d-^raonstt acions .  The  baseline  PAVE 
MOVER  radar  demonstrations  include:  (1)  radar  and  related  subsystem  checkout  and  accuracy  vr^iticatlon  experiments;  and 
(2)  demonstration  of  PAVE  HOVER  low  probability  of  Intercept  and  electronic  counter  countermeasures  features,  to 
Include  red  team  evaluation. 

(U)  The  Assault  Breaker  Demonstration  will  Involve  PAVE  MOVER  for:  (i)  the  detection  and  tracking  of  moving  targets; 

(2)  the  providing  of  accurate  guidance  updates  to  standoff  missiles;  and  (3)  the  cue-vectoring  of  a  low-altitude,  pene¬ 
trating  attack  aircraft  for  the  effective  delivery  af  antiarmor  munitions  against  moving  tank  targets. 
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Program  Element:  »637A7F  Title:  PAVE  MOVER 

DoD  Ml&slon  Area:  TIARA  for  Tactical  Land  Warfare,  0322  Budget  Activity:  Tactical  Programs ,  #A 

3.  (U)  FY  1983  Planned  Program:  In  support  of  the  Full  Scale  Engineering  Development  program  for  the  PAVE  MOVER 

Engagement  System,  this  program  will  provide  concurrent  advanced  development  of  improved  electronics  counter  counter¬ 
measures  techniques  and  of  target  discrimination  techniques.  Baaed  upon  the  results  of  FY  1982  testing,  selected 
risk  reduction  efforts  will  be  undertaken  In  support  of  the  Full  Scale  Engineering  Development  program.  In  addition, 
as  warranted  by  the  interface  and  integration  requirements  of  the  Full  Scale  Engineering  Development  program,  advanced 
development  will  be  conducted  on  man-m  .chine  inter-relatlonslilps  with  emphasis  on  development  of  automatic  aids  In  the 
areas  of  weapon  control  and  assignment,  target  recognition  and  designation,  and  sensor  management. 

A.  (U)  FY  198A  Planned  Program:  Advanced  development  of  improved  electronic  counter  countermeasures  techniques 
and  target  discrimination  techniques  will  continue  to  Include  hardware/sof tware  brassboard Inst  and  ground  evaluation.  As 
warranted,  related  advanced  development  of  man-machine  Intcr-relatlonships  will  be  continued  to  assist  the  command  and 
control  tasks  associated  with  the  Full  Scale  Engineering  Development  of  the  PAVE  MOVER  Engagement  System. 

5.  (H)  Program  to  Completion:  Improved  techniques  for  electronic  counter  counLerar aeures  and  target  discrimina¬ 
tion  wiH  be  evaluated  and  transitioned  to  Program  Element  6A616F  for  inclusion  in  the  PAVE  MC'-^ER  Engagement  System  Full 
Scale  Engineering  Development  program.  Additional  funding  estimated  beyond  that  Included  In  the  FY  1982  Descriptive 
Summary  increases  and  extends  the  Advanced  Development  efforts  In  Improved  electronic  counter  counterraeasur 2  and  target 
discrimination  techniques. 

6.  (U)  Milestones;  dot  Applicable. 

7.  (U)  Resources :  Not  Applicable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary;  Not  Applicable. 
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FY  1983  RDT&E  Descriptive  Summary 


Program  Element*  #64201F  Title;  Aircraft  Avionics  Equipment  Development 


DOD  Mission  Area:  Interdlctlon/Naval  Strike, 

#223 

Budget 

Activity: 

Tactical  Program,  #4 

(U)  RESOURCES  (PROJECT  LISTING) {$  In  thousands) 

Project 

FY  1981 

FY  '''  2 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Eat-.  *te 

Estimate 

Estimate 

to  Complete 

Costs 

TOTAL  FOR  PROGRAM  ELFMENT 

23,910 

13,051 

21,237 

26,563 

Continuing 

N/A 

2?57 

Staiidard  Avionics 

1,905 

2,000 

3.841 

4,900 

Continuing 

:i/A 

2259 

Terrain  Following  Radar 

100 

0 

0 

0 

0 

3,550 

2297 

Software  and  Computjr  Standardization 

3,237 

1,300 

1,100 

2,100 

Continuing 

N/A 

2519 

;ar  Programmable  Signal  Processor 

8,173 

7.151 

10,446 

12.413 

Continuing 

N/A 

2560 

/lal  Language  Control  Facility 

800 

700 

900 

1,200 

Continuing 

N/A 

2590 

Standard  Fu^l  Savlnia  Advisory  System 

2,695 

100 

0 

0 

0 

5,595 

27/1 

Standard  Central  Air  Data  Computer 

0 

1,800 

3,000 

2,500 

90n 

6.377 

2649 

Advanced  Medium  .Tange  Air-To-Air  Mlaall 

e  7,000 

0 

0 

0 

0 

8.999 

2658 

(AHRAAM)  Beyond  Visual  Range  Operational 

Utility  Evaluation 

Integrated  Digital  Avionics  0 

0 

1,950 

3,450 

Continuing 

N/A 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  kSJ)  MISSION  NEED;  The  high  cost  of  operating  and  maintaining  our  forces  is  reduc¬ 
ing  operational  capability  and  readiness.  This  program  element  develops  standard  architecture  and  airborne  elec¬ 
tronic  equipment  that  will  reduce  aupnort  costs  and  allow  tecnnology  evolution  to  provide  overall  operaclunal  force 
improvement.  Typical  products  include  a  joint  US  Air  Forcc/Navy  air  data  coijputer  development,  radar  software 
appllctble  to  tactical  and  strategic  forces,  and  fuel  savings  systems  t)  conserve  at  least  3Z  of  trip  fuel  tn  the 
C-5,  C-141  and  u-135  aircraft. 

(U)  BASIS  FOR  FY  1983  REQUEST:  Planning  and  acquisition  of  standard  avionics  equipment  and  software  for  all  Air 
Force  af.rc  aft  wli'  continue.  Application  of  generic  radar  signal  processor  capability  to  the  F-16,  F-15,  B-IB, 
and  other  aircraft  will  be  accomplished  in  project  2519  to  provide  Improved  alr-to-al  and  alr-to-surface  capabil¬ 
ity,  Engineering  development  of  a  standard  &lr  data  computer  for  the  USAP  and  Kavy  will  continue.  Costs  are  based 
upon  a  combination  of  negotiated  contracts  and  engineering  eatlmatea. 


(U)  COMPARISON  WITH 

FY  1982  DESCRIPTIVE  SUMMARY: 

Total 

FY  1981 

FY  1982 
Eacinate 

FY  1983 
Estimate 

FY  1984 

Estimate 

Additional 
to  Complete 

Estimated 

Costa 

RDTiE 

23,910 

13.100 

20,000 

Continuing 

N/A 

(U)  OTHER  APPROPRIATION  FUMDS;  Not  Applicable 
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Program  Element;  #6A20TF  Title:  Aircraft  Avionics  Equipment  Development: 

DOD  Mission  Area:  Interdlction/Naval  Strike,  j>223  Budget  Activity:  Tactical  Program,  H 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  has  been  established  to  permit  engineering  development  of 
avionics  equipment  that  are  candidates  for  standardized  equipment  for  future  aircraft  or  modifications  co  existing 
aircraft.  No  other  program  element  provides  the  specific  application  engineering  necessary  to  translate  the  results 
of  advanced  development  programs  to  actual  form,  fit,  and  function  standard  equipment  for  navigation,  radar  process¬ 
ing  and  other  avionics  needs.  For  example,  the  Standard  Precision  Navigator  was  transitioned  from  an  advanced 
development  program.  Advanced  Avionics  for  Aircraft  (63203F)  where  feasibility  was  demonstrated,  to  Program  Element 
64201F  where  an  engineering  development  model  was  purchased  for  broad  application  to  Air  Force  aircraft.  The 
fuel  savings  advisory  system  program  is  an  example  where  this  program  element  Is  adapting  commercially  developed 
equipment  to  a  variety  or  Air  Force  applications.  Standard  avionics  multiplex  bus  control  equipment,  compatible 
processor  hardware,  software,  and  advanced  displays  will  be  developed  through  this  program  element.  The  project  for 
standardization  and  Improvement  of  airborne  radars  is  directed  at  the  existing  and  evolving  Warsaw  Pact  threat 
which  is  In-reaslng  In  numbers,  capability,  and  electronic  countermeasures  performance.  Without  this  specific 
program,  sep^irste,  costly  development  programs  for  Individual  aircraft  nppilcation  would  be  conducted. 

(U)  RELATED  ACTIVITIES:  This  program  is  clos< ly  coordinated  with  the  Array  and  Navy  to  maximize  Joint  developments 
where  feasible.  A  tri-servlce  memorandum  ’•f  agreement  has  been  establlsued  to  promote  Interservlce  standardization. 
Currently  a  joint  effort  with  the  Navy's  Program  Element  64203N,  Avionics  Components  and  Subsystems,  Is  underway  to 
develop  a  standard  air  data  computer.  There  Is  a  close  relationship  between  the  products  of  this  program  and  the 
technological  building  blocks  developed  In  advanced  and  exploratory  development  progra^-s  such  as  PE  63203F,  Advanced 
Avionics  for  Aircraft;  and  PE  62204F,  Aerospace  Avionics.  Techniques,  compninents  and  subsystems  showing  a  high 
payoff  potential  can  be  progressively  transitioned  through  the  development  process  until  a  specific  weapon  system 
application  Is  Identified  and  an  engineering  development  task  established.  The  radar  programmable  signal  processor 
project  Investlgatec  the  generic  radar  Improvements  possible  with  Initial  application  In  the  F-15,  F~16  and  B-IB. 
Electronic  Counter-Countermeasures  test  data  obtained  from  PE  63750F  will  aid  In  developing  software  for  the  project. 

(U)  WORK  PERFORMED  BY:  Program  management  will  be  provided  by  elements  of  the  Air  Force  Systems  Command  with  all 
projects  under  the  direction  ef  the  Aeronautical  Systems  Division,  Wrlghl-Patterson  AFB,  OH.  Major  contracts  of 
Proje^-t  2257  aie  with  The  Analytic  Services  Corporation,  Redding,  Massachusetts  end  Aeronautical  Radio  Inc.,  Annapolln, 
MO.  ?roJ-“ct  251®  Is  contracted  with  Hughes  Alrc-*ft  Corporation,  Culver  City,  California  through  McDonnell  Douglas 
for  the  F-15  ar.d  with  Wesitlnghouse  Electric  Cotporatlon,  Baltimore,  Maryland  for  F-16  and  B-IB  application.  The 
Project  2560  contractor  Is  SOFTEC  Inc.,  Waltham,  Massachusetts. 

( U )  PHOGRA ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  Common  Strategic  Doppler  and  the  Standard  Medium  Accuracy 

Navigator  completed  development  and  were  adopted  A.i  *^''rce  stands.rda.  An  Air  Fcrce//.fmy/Navy  agreement  was 
established  to  provide  for  joint  standard  equipment  developuenc  with  a  standard  air  data  computer  Initiated  as  the 
first  system.  An  Avionics  Master  Plan  and  Avionic*  Planning  Guide  w-re  completed  to  guide  Air  Force  avionics  devel¬ 
opment  and  acquisition.  Tectlnc  of  the  Radar  Programmable  Signal  Processor  (PfP)  softwar..  began  flight  test  In  an 
F-15  test  bed  Incorporating  added  capabilities  suen  as  Noncooperative  Target  RecognUlon  a.»d  Improved  ECCH.  Transition 
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Program  Element:  #64201F  Title:  Alrrraft  Avionics  Equipment  Development 

DOD  Mission  Area:  Interdlctlon/Naval  Strike,  #223  Budget  Activity:  Tactical  Piogram,  #4 

of  these  capabilities  to  the  F-16  was  Initiated.  Flight  testing  of  fuel  savings  hardware  on  KC-135,  C-141  and  B-52 
aircraft  was  completed  verifying  conservation  of  at  least  33;  of  trip  fuel,  and  development  of  software  and  support 
equipment  wac  begun. 

2*  (U)  FY  1982  PROGRAM:  Project  2257  will  continue  to  plan  avionics  acquisition  and  Identify  candidates 
for  standardization.  A  trl-servl^e  standard  digital  Intercom  system  will  be  Investigated.  The  standard  air  data 
computer  initiated  In  project  2257  will  continue  as  nev:  project  2771  where  specific  contractor  development  will  be 
accomplished.  In  project  2519  development  for  the  F-16  will  be  conducted  to  Incorporate  transferable  radar  modes 
d-volopsd  for  the  F-15  and  added  air-to-ground  modes  needed  for  the  F-16.  Project  2297  will  provide  enhancement, 
configuration  management  and  maintenance  of  Jovial  Compilers  and  MIL-STD-1730A  support  software  for  the  F-16,  LANTIHN, 
MATE  and  B-lB.  Operation  of  the  Jovial  Language  Control  Facility  In  project  2560  will  continue  at  Aeronautical 
Systems  Division  to  control  the  J-73  Higher  Order  Language  (HOL). 

3*  (J)  FY  1983  PROGRAM:  Avionics  planning  and  design  studies  of  standardization  candidates  will  continue  in 

project  2257.  The  logistics  data  base  will  be  IntegraleC  Into  the  conool ‘cpted  e 'ionics  data  base  and  a  ep^^cif  lent  ion 
for  a  small  (fighter  type)  crash  survlvable  flight  data  recorder  will  be  developed.  Radar  software  portability 
will  be  developed  In  project  2519  to  Increase  transfer  of  radar  capability  ainong  weapon  systems.  Proj^’ct  24:97  will 
support  development  of  an  ADA  compiler  targeted  to  the  MIL-STD-1750A  instruction  set  architecture.  Project  2560, 

Jovial  Language  Control  Facility,  will  continue  with  specific  efforts  on  compiler  validation,  language  extension 
and  expansion,  trouble  reports  and  document  aalnterrjnce.  Development  of  the  Air  Force/Navy  standard  Central  Air 
Data  Computer  for  the  USAF  F-4,  KC-135,  F-lll,  C-5,  C-141  and  Navy  A-7,  A-6,  E-2  aircraft  will  continue.  Project 
265d,  Integrated  Digital  Avionics  will  continue  to  develop  MIL-STD-1750A  validation  software  and  Initiate  development 
of  MIL-STD-1760  Interface  certification  tools  (hardware  testers  and  8ofv;ware).  MIL-STD-1553B  ImplementKtlon  In 
5-16  Multinational  Staged  Improvement  Program  (MSIP),  LANTIRN,  and  KC-135  fuel  Savings  Advisory  System  will  be 
certified.  Changes  In  funding  between  the  FY  1982  and  FY  1983  Descriptive  Summaries  are  due  to  transfer  of  PE  64219F, 
Integrated  Digital  Avionics  (IDA)  effort,  .into  this  program  element  as  project  2658. 

4.  (U)  FY  1984  PLANNED  PROGRAM:  Project  2257  will  continue  to  control  Air  Force  avionics  developments  an^ 

Identify  candidates  for  standardization  to  reduce  proliferation  and  Improve  supportablllty .  In  project  2519,  modes 
developed  for  the  B-IB  (e.g.  terrain  following  and  high  resolution  mapping)  will  begin  transfer  to  updates  of  flghtei 
aircraft  (e.g.  F-16  and/or  F-15).  Project  2297  will  incorporcte  F-16  MSIP  developed  support  software  Into  an  Air 
Force  support  software  package.  The  Jovial  Language  Control  Facility  (Project  2560)  will  continue  to  centrally 
maintain  the  JOVIAL  language  for  Air  Force  pregrams.  Evolution  ot  tools  for  validating  compliance  with  avionics 
Interface  standards  will  continue  In  project  2658.  Development  of  the  standard  central  air  data  computer  In  project 
2771  will  progress  luto  the  testing  phase. 

procram  TO  COMPLETION:  Tills  Is  a  continuing  prograr.. 

6.  (U)  MILESTONES;  Not  applicable. 
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Project:  #2519  Title:  R.^dar  Progjamtaable  Signal  Processor 

Program  Element:  #64201F  Title:  Aircraft  Avtonlca  Equipment  Development 

DoD  Mission  Aree ;  Interdiction,  #422  Budget  Activity;  Tactical  Program,  14 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Warsaw  Pact  employmenc  of  large  scale  operations  produces  a  significant 
air-to-air  targeting  problem.  They  also  display  the  capability  for  around-the-clock  armor  attack  In  all  weather 
op 'rations.  Significant  Impi'ovements  In  the  number  and  sophistication  of  the  threat  requires  penetrators  to  fly  at 
the  lowest  possible  altitude.  Radar  electronic  counter  countermeasures  (ECCM)  are  needed  to  make  lighter  and 
bomber  aircraft  less  susceptible  to  air-to-air  and  a Ir-'* to-ground  electronic  countermeasures.  All  weather  beyonci- 
vlsual-range  Identification,  crack  while  scan^  ECvH  protection  and  raid  assessment  are  needed  to  help  pilots  make 
optimum  missile  launch  decisions.  Also,  Terrain  Following/Terrain  Avoidance,  high  resolution  ground  map,  and  ground 
moving  target  capability  are  needed  In  both  tactical  and  strategic  operations.  The  generic  radar  piogrammnblv  signal 
processor  program  will  develop  radar  capability  which  provides  these  Improved  modes.  F-15  and  «‘-l6  test  bed  aircraft 
will  be  used  to  test  the  software  developed  initially  under  this  program.  The  project  will  perform  a  coordinated 
series  of  efforts^  which  will  develop  radar  processor  capabilities  foi  many  aircraft.  The  F-15  and  F-16  radars  and 
Multi-Role  Radar  for  the  B-IB  will  specifically  take  advantege  of  the  technological  opportunity  provided  by  this 
project. 

(,')  lATK A('7 1 V I '}. I ES :  F-15  Radar  .ble  elgn^l  proress<-.r  ha  'dvarc  vas  developed  hy  PE  2?  !3L'F  xc;  titf  r-15 

Arc-''?  radar.  Nci. -cooperative  Idenvlf  1 ' atlon  vechnlque*  snd  equipment  are  provided  by  PE  63742F/1177.  Efforts  aie 
carefully  reviewed  to  ensure  that  they  are  no'.  dupllc-ati ve .  F-16  radar  programmable  signal  processor  hardware 

development  Is  being  accomplished  under  PE  271331’.  The  efforts  from  project  2519  will  be  used  to  support  F-15  and 
f-16  aircraft  for  selected  Improvements,  the  B-IB,  and  other  bSAF  aircraft  where  appropriate. 

(U)  WORKED  PERFORMED  BY:  The  Aeronautical  Systems  Division,  Air  Force  Systems  Comnand,  Wright-Pat. terson  AFB,  OM 
manages  this  project.  The  project  receives  support  from  the  Air  Force  Avionics  Iwihuratox y ,  Wright-Patterson  AFB, 

OH.  The  project  contractors  are  McDonnell  Dougla<:  Aircraft  Company,  St  Louis,  MO,  and  the  Hughes  Aircraft  Corporation, 
Culver  City,  CA  for  the  F-15.  F-16  and  B-IB  related  work  will  be  accomplished  by  Westlnghouse  Corporation,  Baltimore, 

MD  and  General  Dvnamlcn  Corporation,  Ft  Worth,  TX. 
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Project:  ’ #2519  Title:  Radar  Programmable  Signal  Processor 

Program  Element:  #6A201F  Title:  Aircraft  Avionics  Equipment  Developnent 

DOD  Mission  Area:  inteidiction^  #422  Budget-  Activity:  Tactical  Prograt.,  M 

( U )  PROGRAM  ACCOMVL ISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  AND  PRIOR  ACCOMFLISHhE?rrS;  Software  development  of  air-to-air  modes  including  passive  ranging, 
long  range  seirch  ennancement ,  and  noncooperative  target  recognition  were  completed.  Flight  testing  in  an  F-l5 
test  bed  were  conducted.  Studies  of  application  of  generic  radar  programmable  signal  processor  architecture  to 

the  F-15,  r-16  and  B-IB  were  conducted. 

2.  (U)  FY  1982  PROGRAM;  Noncooperative  target  recognition  and  passive  ranging  modes  initiated  in  the  F-15 
will  be  Incorporated  into  the  F-16.  Development  of  air-to-ground  modes  for  the  F-16  and  B'  IB  (ground  moving  target 
indication  and  tr^ick,  hard  target  track,  improved  ground  map  resolution  and  electronic  counter  countermeasures) 
will  begin.  Development  of  MIL-STD-1750A  and  J-73  higher  order  language  capability  in  the  F-15  will  be  initiated 
to  Increase  transfer  of  capability  among  the  F-15,  F-'16  and  B-IB. 

3.  (U)  FY  1983  PLANNED  PROGRAM;  Ground  and  flight  testing  of  the  new  elr-to-sround  modes  will  be  conducted. 
Devi^lopiBent  of  MIL-STD-1750A  computer  and  J-73  software  capability  for  the  F-15  will  continue.  De»lgn  of  archltec- 
tutf-l  changes  in  the  F-15,  F-16,  and  ^-IB  will  be  Initiated  to  improve  bupportabilUy  and  to  facll  ta'-e  technology 
Insertion  in  those  as  veil  as  ftiture  weapons  systems. 

4.  (U)  FY  1984  PLANNED  PROGRAM:  Development  of  MIL-STD-I 750A  snd  J-73  capability  foi  the  F-15  will  be  completed. 
Transfer  of  modes  developed  in  the  B-IB  program  (e.g.,  tvrr.vln  following  and  high  resolution  mapping)  to  F-16/F-15 
will  be  initiated. 

5..  (U)  PROGRAM  TO  COMPLETION:  Testing  of  the  initial  programmable  signal  processor  modes  providing  advanced 

tactical  and  strategic  mission  capabilities  will  be  completed  in  FT  1985.  Continuing  radar  programmable  signal  pro¬ 
cessor  and  architectural  work  will  provide  advanced  tactical/strategic  aoftware /hardware  radar  updates  to  Imprcve 
operational  usefulness,  reduce  life  cycle  costs  and  standardize  radar  technology  to  the  extent  possible. 

6,  (U)  MILESTONES:  Not  Applicable. 

7.  (U)  RESOURCES:  FY  l98l  PY  1982  FY  1983 

Eatlmate  E?tiaate 


RDT4E  8,173  7,151  10,446 

COMPARISON  WITH  FY  1982  Descriptive  Summary;  Changes  In  funding  between  the  FY  1982  and  FY  1983 
Descriptive  Suamrles  are  due  to  redefinition  of  the  FY  1983  task, 

RDT4E  8.400  7,700  10,300  Continuing  N/A 


Total 

FY  1984  Additional  Estimated 
gscimate  to  Complefion  Costa 

12,413  Continuing  N/A 
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FY  1983  RDTf:E  DESCRIPTIVE  SUMMARY 


Program  Element:  <^64212F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction  #223 
(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 


Title:  Aircraft  Equipment  Daveloprent 
Budget  Activity:  Tactical  Programs, 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estlraat" 

to  Completion 

Costs 

TOTAL  FOR  PROOR/dl  ELEMENT 

4,056 

2,192 

1,864 

17,614 

Continuing 

Not  Applicable 

1926 

Aircraft  Windshield  development 

1,360 

1,392 

1,483 

2,345 

Cont Inulng 

Not  Applicable 

2f'98 

Landing  Gear  Development 

215 

200 

185 

2,605 

Continuing 

Mot  Applicable 

2228 

Standard  Cryogenic  Cooler 

5 

2,135 

7377 

Airdrop  Systems  Support 

100 

100 

96 

444 

Continuing 

Not  ArpMccMe 

2709 

Generic  Turbine  Engine  Monitoring 

System 

9,582 

&6,600 

56,300 

2713 

Alrcrcft  Instruments  and  Displays 

100 

Continuing 

Not  Appllcalle 

A366 

Integrated  Attack  Avionics 

276 

500 

100 

2,638 

Continuing 

Not  Applicable 

2525 

FlOO  Engine  Diagnostic  Systc'm 

2,000 

18,800 

(U) 

EF  DESCRIPTION  OF  ELEMENT  AND  MISSION 

NEED: 

Due  to  changing  threat 

scenarios. 

equipment  obsolescence  and 

technological  advancements »  a  need  exists  to  update  and  ncdernlxe  the  aircraft  force.  A  need  also  exists  to  correct 
deficiencies  that  exist  in  operational  aircraft  In  the  areas  of  safety  and  Improved  systems  ef feet iveness r  This  program 
element  represents  a  collection  of  different  out  related  projects  which  develop,  test,  and  evaluate  a  variety  of  alicraft 
stibsystera  equipment  in  response  to  these  operational  needs.  Technological  aJvaniements  In  aircraft  equipment  are 
exploited  end/or  translated  Into  operational  hardware.  This  is  the  only  engineering  development  program  element  which 
titlllres  aeWanced  state-of-the-art  technology  to  develop  windshield  systems  offering  Improved  hazard  resistance  and 
reduced  cost-of-owncrshlp. 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  request  includes  funds  for  projects  that  range  In  alze  and  complexity  from 
safety  certification  of  equipment  to  be  alrdroppt;d  from  Air  Force  cargo  aircraft  to  developjwnt  of  a  bird  Impact 
realstant  windshield  for  T-38  aircraft.  All  of  the  FY  1983  projecta  are  continuing  efforts  that  apply  latest  and 
advanced  technology  in  correcting  operational  aircraft  deflclcnctea  in  vhe  areas  of  vindahielcs,  landing  ges”,  Inatrtr 
meats  and  displays,  avionics,  and  airdrop  systems.  The  cost  estimates  are  derived  based  on  past  experience  with  similar 
efforts. 
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Program  Element:  #64212F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction  #223 


Title:  Aircraft  Equipment  Development 
Budget  Activity:  Tactical  Programs,  M 


(U)  comparison  WITO  FY  1982  DESCRIPTIVE  SUMMARY: 


Project 

Number 

Title 

FY  1981 
Estimate 

FY  1)82 
Estimate 

FY  1953 
Estimate 

FY  1984  Additional 

Estimate  to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

4,100 

2,200 

9,900 

Cont Inulng 

Not  Applicable 

1926 

Aircraft  Windshield  De.elopment 

1,200 

1.400 

1,800 

Continuing 

N:/t  Applicable 

2098 

Landing  Gear  Development 

200 

100 

i.OOO 

Continuing 

Not  Applicable 

2U5 

Laser  Acculsltlon  Device 

1  ,725 

2228 

Standard  Cryogenic  Cooler 

«; 

2,135 

2377 

Airdrop  Jiysteras  Support 

100 

100 

300 

Continuing 

Not  Applicable 

2713 

Aircraft  Instrument?  and  Displays 

100 

100 

1 , 500 

Cont inuing 

Nof 

4366 

Integrated  Attack  Avionics 

495 

50' 

5*70 

Continuing 

{ Apf 

S5*:.i 

LOW  III 

f,900 

2525 

FIOC  Engine  Diagnostic  Sysceiu 

2,000 

I8,80r 

2709 

Generic  Turbine  Engine  Monitoring 

bvstem 

4,800 

49,100 

53,900 

(U)  OTHER  APPROPRIATION  PUNPS:  Not  Applicable. 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Deficiencies  In  operational  force  aircraft  due  to  changti*g  threat  scenarios, 
eoulpraent  otaoleacence  and  advancements  In  technology  are  documented  by  conmand  rerulred  operational  capability  docu¬ 
ments.  Various  requlrcaenta  addressed  by  this  program  element  are  aa  follows:  Improved  F-lll  Transparency  WlndshleL^!; 
Poat-Attack  luiunch  Recovery;  Aircraft  Ground  Mobility  System;  Cockpit  Television  Sensor;  and  Engineering  for  Transport¬ 
ability.  The  objective  of  this  program  element  Is  to  develop,  test  and  evalual  i  a  wide  variety  of  aircraft  subsystem 
equipments  in  response  to  these  ooeratlonal  needs*  The  equipments  Involved  are  characterlsr'd  by  their  Installation  on 
or  within  the  aircraft.  Project  1926,  Aircraft  Windshield  Development,  applies  the  latest  technology  to  achieve  bird 
Impact  resistance  while  malntslning  high  optical  quality  and  light  weight.  f-Ul  bird  Impact  resistant  windshields 
have  been  developed  In  thi*:  project  and  effort  will  now  be  concentrated  on  the  F-lb  and  T-38  aircraft.  Project  2098, 
Landing  Gear  Development,  applies  landing  gear  technologl ':al  Improvements  In  the  areas  of  high  temperature  wheels  and 
brakes  and  cssbon  disc  brakes  in  an  effort  tc  Improve  performance,  decrease  acquisition  costs,  and  reduce  operation  and 
support  costs.  Project  2377,  Airdrop  Systems  Support,  provides  the  method  by  which  the  United  States  Air  Force  carries 
out  Its  rt^sponslbllltfes  as  executive  agent  (designated  by  the  Joint  Technical  Alrdvup  Croup)  for  developsient  and 
testing  of  on-board  airdrop  syatems.  Project  2713,  Aircraft  Instruments  snd  Displays,  maintains  cognisance  of  new 
technologies  in  this  area  and  exploits  these  advancements  to  Improve/solve  operational  deficiencies  of  currently 
operational  controls  and  displays  systems.  Project  4366,  Integrated  Attack  AvAortes,  Integratts  and  teats  the  lacest 
developments  In  the  avlonlcs/weaponi  areas  to  develop  Interface  tecwnlqure  which  will  assure  optima  weapon  delivery  In 
high  performance  aircraft. 
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Progr^m  Element:  #^2JP  Title:  Aircraft  Equipment  Develonment 

DOD  Mission  Area:  Clgae  Air  Support  and  Interdiction  #223  Budget  Actlvlt/r  Tactical  Programs  #4 

CU)  RELATED  ACTIVITIES:  Program  Elements  62201F,  Aerospace  Flight  Dynamics;  632UF,  Aerospace  Structural  Materials; 
63246F.  Alrcr‘ift  Subsystems  Technology;  and  63203F,  Advanced  Avionics  for  Aircraft,  are  related  to  this  program  element 
111  that  this  element  provides  a  means  for  completing  the  Engineering  Development  required  to  introduce  equipment  into 
the  operational  inventory.  Program  Element  e420lF,  Aircraft  Avlonlco  Equipment,  Ux  a  related  and  closely  coordinated 
effrrt  that  accomplishes  the  bulk  of  the  engtnaerlng  development  of  avionics  syrtems. 

WORK  PERFORMED  BY:  >»rogram  mauagemert  Is  provided  by  the  Air  Force  Aeronautical  Systems  Division  and  Wright 
Aeronautical  Laboratories,  Wrlght-Patteraon  Air  Force  Rase,  OH.  In-house  test  facilities  involved  in  projects  under 
this  program  element  Include  the  Wright  AciorriUtlcaJ  Laboratories  (Flight  Dynamics,  Materials,  Structure, "and  Avionics 
Laboratories)  at  Wrlght-Patteraon  Air  Force  Baae,  OH;  the  Air  Force  Flight  Test  Center,  Edi/ards  Air  Force  Base,  CA; 

Arnold  Engineering  and  Development  C»nter,  Tullahoma,  TN;  Tactical  Fighter  Woapone  Center  Neills  Air  Force  Base  NV; 
and  the  Armament  Development  and  Test  Center,  Eglln  Air  Force  Base,  FL.  Contractors  include  McDonnell  Douglas  Corpora¬ 
tion,  long  Beach,  CA,  and  St.  Louis,  MO;  General  Dynamics,  Fort  Worth,  TX;  Hughes  Aircraft  Company,  Culver  City,  CA; 

B.  F.  Goodrich,  Akron,  ( H;  Sl.'i  rac^o  Cc  pcriMon,  Sylmor,  Ca«  Plrtsl>>:r,5h  PlatR-  Class  Company,  Pittsburgh,  PA;  Honeywell 
I’lCOipora^od,  MlrneapoHs,  MN;  Eendlx  Corpnratou,  >outh  Beitd,  IN,  Goodyear  Ae cospace  Corporation,  Akron,  OH;  and  Dunlop 
Limited,  Coventty,  England. 

FT  1981  and  Prior  Acconpltshaente:  The  following  are  examples  of  prior  accomplishments  under  this  program 
element.  A  second  sourWalternate  design  (lightweight)  bird  impact  res-stant  windshield  h.-is  been  qualified  and  procure^ 
ana  retrofitted  into  F-lll  series  aircraft.  A  decision  was  made  to  procurj  a  new  F-16  canopy  with  improved  bird  impact 
resistance.  Test  and  evaluation  of  titanium  wheel/carbon  brake  asaewtlles  was  completed  as  was  service  testing  of 
carbon  disc  brakes  supplied  by  multiple  vendors.  Development  of  the  Helmet  Mounted  User  Acquisition  Device  and  the 
Standard  Cryogenic  Cooler  was  completed.  Development  and  testing  of  PA  LOW  III,  the  night/adv^rse  weather/all  terrain 
search  and  rescue  modification  of  the  HK-53  helicopter  have  been  ccr»oleted.  Aircraft  retrofit  is  now  complete.  An 
airdrop  systems  support  project  designed  to  insure  safety  certification  of  all  equipment  tu  be  air  dropped  from  Air 
Force  c<«rgo  aircraft  was  initiated.  The  competitive  preproduct  ton  development  of  a  charge  coupled  device  gun  camera 
(Cockpit  Television  Sensor)  to  replace  film  type  jun  cameras  In  tactical  aircraft  was  completed.  Production  of  this 
unit  has  been  initiated.  Procurement  was  initiated  for  a  newly  modified  tow  plate  for  Installation  In  C-130  aircraft 
equipped  with  the  Low  Altitude  Parachute  Extraction  System.  The  F-lOO  Engine  Diagnostic  System  flight  evaluation  phnse 
was  completed. 

(U)  FT  1982  Program:  Ooerjclonal  Teat  and  Evaluation/Durability  Program  of  a  new  F-16  canopy  will  be 
contlmied.  Project  222e  Standard  Cryogenic  Cooler  was  terminated  in  FT  81  due  to  s  lack  of  requirement  for 
production  units.  Development  of  a  split  screen  capability  for  the  Cockpit  Television  Sensor  will  be  initiated.  The 
F-lOO  Engine  Diagnostic  System  flight  evaluation  phase  and  detailed  data  analysis  resulta  are  being  rolled  forward  into 
the  Generic  Turbine  Englnw  Monitoring  System  planned  for  FT  8A.  Th^  F-lOO  Engine  Diagnostic  System  project  haa  been 
discontinued  and  Is  now  a  part  of  Project  2709. 

Plaaoed  Program:  Develooment  of  a  stronger  bi;..  npact  resistant  windshield  for  the  T  38  aircraft 
will  be  contimred.  Windahlind  development  effort will  also  include  evaiiiatlon  of  costings  and  tha  effects  of  rain 

667 


Program  Element: 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction  #223 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

eroelon  and  in-service  wear  on  impact  resistance.  Landivig  gear  syatems  projects  will  continue  to  invesilgate  materials 
and  manufacturing  techniques  to  improve  gear  component  service  life  while  reducing  acquisition  costs  and  operation  s».d 
support  costs.  Development  of  a  split  screen  capability  for  the  Cockpit  Television  Senror  will  be  continued.  Capability 
for  color  video  recording  and  a  compact  Airborne  Video  Tape  Recorder  will  be  initiated.  Development  improvements  on  a 
C-130  Airdrop  Tew  Plate  will  be  initiated.  Fiscal  Year  1983  funding  reductions  from  the  FY  1982  Descriptive  Summary 
have  delayed  start  of  the  Generic  Turbine  Engine  Monitoring  System  project  until  Fiscal  Year  1984  and  reduced  the  scope 
of  other  level  of  effort  projects  to  a  minimum  sustaining  level.  The  reductions  w^^re  due  to  the  funding  of  other  hlghir 
priority  efforts. 

4.  (U)  Ff  1984  Planned  Program:  During  this  period  windshield  development  efforts  will  continue  evaluating 
coatings  and  the  effect  of  lo'servlco  wear  on  Impact  . ‘:3istaact.  Design  aid  development  o*'’  an  isolated  hydr-'ullc  fluid 
^,y8Cera  for  landing  gear  mechanism  will  be  initiated.  Landing  gear  Improvement  efforts  will  concentrate  on  material  and 
manufacturing  techniques  investigations  which  Improve  service  life  and  reduce  costs.  The  Generic  Turbine  Enflne 
Honitoring  System  project  will  ne  initiated  based  on  the  results  of  the  F-lOO  Engine  Diagnostic  System  project  and  the 
A-10  Turbine  Engine  Monitoring  System  project. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  Applicable. 


Title:  Aircraft  Equipment  Development 
Budget  Activity:  Tcctical  Programs,  #4 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  ^64218F  Title:  Engine  Model  Derivative  Program  (EMDP) 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs,  H 

'U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Tota? 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

EstiiTiate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

73,654 

38,510 

10,254 

20,511 

Continuing 

Not  Applicable 

brief  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Engine  Model  Derivative  Program  (EMDP)  Is  aimed  at  filling  a 
^  void  which  existed  in  the  engine  management  and  acquisition  process  for  ten  years.  This  progrt:.m  will  covi’ji''t  efforts  to 
provide  improvements  In  the  specification  characteristics  (i.e.,  performance,  durability/life,  reliability/maintain¬ 
ability,  and  reduced  risk  of  development)  of  in-service  engines  or  those  engines  which  have  passed  the  equivalent  of 
a  military  quallf Icatlcn  test.  This  capability,  when  combined  with  new  engine  developments,  will  ensure  that  the  Air 
Force  has  propulsion  alternatives  for  near  term  and  far  term  needs.  The  only  other  means  today  to  provide  this  capa- 
I  blllty  is  throv;^  full  scale  weapon  system  development.  The  EMDP  will  conduct  the  early  engineering  development  leading 
to  a  prototype  engine.  Full  scale  development  will  continue  in  a  weapon  system  J.a .^elopraent  program  after  validation 
cf  the  requirement  for  Increased  capability. 

(U)  BASIS  FOR  FY  1983  REQUEST;  Accelerated  Mission  Testing  (AMT)  of  the  FlOO  EMDP  engine  in  the  final  design  config¬ 
uration  will  begin.  The  purpose  of  this  test,  to  be  completed  la  1984,  will  be  to  prove  durability  at  an  upgraded 
operating  temperature  that  could  provide  a  thrust  level  nominally  15  per  cent  greater  than  the  FlOO  (3)  Component 
ImprovcEicnt  Program  (CIP)  which  Includes  a  .double-pass  advanced  combustor,  single  crystal  turbine  airfoils,  and  a  full 
life  compressor.  In  addition  to  these  core  components,  the  engine  will  incorporate  an  Advanced  Augmentor  Fuel 
I  Management  (AFM)  system  designed  to  eliminate  sta} l/stagnation,  the  Digital  Electronics  Engine  Control  (DEEC),  a  prime 
reliable  Main  Fuel  Pump  (MFF)  and  an  Increased  flow  fan. 

(U)  Sea  level  development  testing  at  Pratt  4  Whitney  will  be  conducted  and  altitude  development  testing  at  Arnold  Engl- 
f.et‘rlug  Development  Center  (AFDC)  will  be  resumed  in  1983  to  finalise  the  engine  control  logic  prior  to  flight  cerrlfl- 
ratlon.  A  new  effort  on  the  7F33  engine  will  start  In  FY  33.  Since  most  of  the  year  will  be  consumed  in  pregruro  Initi¬ 
ation,  more  concentrated  efforts  are  planned  for  FY  84.  The  derivative  TF33  program  will  provide  an  eight  to  ten  percent 
improvement  In  specific  fuel  consumption  for  C-lAl  and  B-52H  aircraft  with  an  anr.ual  fuel  savings  potential  of  52  million 
©..lions . 

COMi^ARlSON  WITH  FY  IC82  DESCRIPTIVE  SUMMAPY 

FY  1981 
Actual 

RDT&E  73,903 

(U)  OTHER  APPROPRIATUm  FUHDS:  Not  Applicable. 


Total 


FY  1982 

FY  1983  pY  1984 

Additional 

Estimated 

Eat  Irate 

Eatiicate  Ebtimate 

to  Completion 

Coat 

23,100 

TBD 

Continuing 

nTa 
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Program  Element:  #64218F 

DOD  Mission  Area:  Close  Atr  Support  and  Interdiction,  #223 


Title:  Engine  Model  Derivative  Program  (EMDP) 
Budget  Activity:  Tactical  Programs,  M 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Engine  Model  Derivative  Progran.'  (EMDP)  fills  a  void  which  existed  in  the 
engine  development  process  for  ten  years  by  permitting  the  demonstration  of  growth  potential  for  current  operational 
engines.  This  function  had  been  accomplished  under  the  Component  Improvement  4*rogram  until  1968  when  Congress  directed 
that  the  Air  Force  discontinue  the  practice.  Aircraft  have  historically  increased  in  gross  weight  at  the  rate  of  two 
percent  per  year  following  their  development.  This  hlGtorlcal  factor,  resulting  from  changes  in  roles  and  misi;lons, 
increased  th.eat,  and  the  incorporation  of  more  on-board  equipment,  demands  that  higher  engizia  performance  be  available 
to  maintain  the  system  thrust  to  weight  necessary  to  maintain  weapon  system  performance.  Until  1979,  the  only  method  to 
accomplish  this  growth  engine  performance  was  through  a  full  scale  development  program.  Under  the  current  concept, 
promising  advanced  component  and  engine  technologies  proven  under  Air  Forc'^  advanced  development  programs  will  be  transi¬ 
tioned  to  the  EMDP  and  applied  to  practice.  Early  engineering  develc.'ment  will  be  accomplished  through  prototype 
engine  demonstration.  Full  scale  dc /elopmeut  will  continue  under  the  specific  weapon  system  program  after  the  require¬ 
ment  for  increased  performance  has  been  validated.  This  process  will  greatly  enhance  the  Air  Force  alility  to  respond 
quickly  to  changing  system  needs.  Propulsion  has  always  been  a  pacing  factor  in  aircraft  system  development.  EMDP  will 
permit  the  Air  Force  to  selectively  pursue  derivative  engine  demor itretions  early  in  the  development  process.  Component 
technologies  chosen  for  demonstrating  desired  Increased  capability  will  focus  on  Improved  durability  and  life,  reduced 
cost,  and  improved  performance.  The  EMDP  will  perform  the  engineering  development  of  the  upgraded  components.  Integrate 
it  Into  the  derivative  engine,  and  conduct  the  proof  test.  The  program  will  demonstrate  prototype  engines  to  a  point 
that  prototype  new  concepts  and  designs  can  be  incorporated  into  a  follow-on  full  scale  weapon  system  development.  The 
overall  objective  of  this  effort  Is  to  maximise  long  ra^tge  benefits  In  cost  and  system  requirements.  It  will  provide 
for  the  major  design  changes  in  Air  Force  engines  to  achieve  pertormnnee  improvements  for  future  programs  including 
F  16,  F-15,  B-1,  r:-130  and  C-lAl  aircraft. 

(U)  RELATED  ACTIVITIES;  For  the  requisite  technology,  this  progr4.«  draws  gas  generator  "core"  engine  technology  (high 
pressure  compressor,  combustor,  and  high  pressure  turbine)  from  Program  Element  (PE)  63216F,  Advanced  Turbine  Engine 
Gas  Generator.  Fan,  low  pressure  turbine,  and  limited  engine  teot  duta  are  provided  by  PE  63202F,  Aircraft  Propulsion 
Subsystems  Integration  (APSI).  Advanced  component  technology  is  also  obtained  from  PE  62203F,  Aerospace  Propulsion. 
Other  principle  inputs  including  materials  processing  and  compciient  fabrication  demonstration  come  from  PE  7801iF, 
Manufacturing  Technology  Program.  Activities  conducted  by  the  Navy,  Natioral  Aeronautic''  and  Space  Administration, 
Army,  anti  tb«  propulsion  Industry  In-house  programs  also  constitute  significant  sources  of  technology.  The  Air  Force 
and  the  Navy  Lavr  a  broad  Memorandum  of  Understanding  for  Joint  cooperative  propulsion  programs  In  areas  of  common 
iuterest  Component  Imj  rovement  Program  efforts  directed  toward  engiric  flight  safety  problems,  service  revealed  diffi¬ 
culties  and  the  achievement  of  durability  goals  also  complement  the  long  term  EMDP  development  process. 

k*ORK  PERFORMED  dY;  The  program  is  maniged  by  the  Aeronautical  Systems  Division,  Deputy  for  Propuliion,  Wrlght- 
Fatterson  AFB,  OH.  The  T56  program  is  %elng  performed  by  Detroit  Dlesc!.  Allison  Division,  Ind linapolis,  IN.  The  growth 
FlOO  engine  program  is  run  by  Pratt  and  Whitney  Aircraft,  Government  Products  Division,  West  Palm  Beach,  FL.  General 
Flectrlc  Company,  Evendale,  OH  is  a  potential  contractor  for  future  effort. 
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Progran  Element:  #64218F  Title:  Engine  Model  Derivative  Prov,ram  (EMr;P) 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  ^gl^V,  M'  ~ 

(U)  PROGRAM  ACCOMPLI SHhSNTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Efforts  were  initiated  to  significantly  enhance  the  perforr.ance  of  the  T% 
engine  for  the  C-130  aircraft.  New  engine  components  providing  ^7.  20-25  percent  improvement  in  the  hot  day  take-off 
power  of  the  engine  and  a  10  percent  reduction  In  the  cruise  specific  fuel  consumption  of  the  engine  were  designed  and 
tested.  Design  Improvements  Include  new  compressor  aerodynamics.  Improved  turbine  .materials  and  an  improved  combustor 
fuel  Injection  design.  The  limited  development  program  for  the  Alternate  Fighter  En5>ine/F101X  wr^f  initiated  following 
Congressional  direction  to  transfer  funds  previously  authorized  and  appropriated  for  reenglnlng  the  Navy  F-14  aircraft 
to  a  Joint  Air  Force/Navy  engine  development  effort.  The  program  was  a  limited  development  pro^jram  which  took  th«  FlOl 
Derivative  Flguter  Engine  (DFE)  engine  through  a  flight  cleared  engine  demonstration  and  r/ubsequent  limited  flight 
tests  in  an  F-16  and  F-IA  aircraft.  Initial  effovts  were  directed  toward  fabrication  of  the  new  low  pressure  spool 
hardware  (l.e.,  fa.i  and  fan  turbine);  fabrication  of  a  new  augmentor;  and  refurbishment  of  three  engine  cores  from 
the  B-l/FlOl  engine  program.  A  fan  stress  test  was  corapleted  to  verity  the  design  of  that  component.  The  FlOl  Dt<’E 
successfully  completed  a  2000  equivalent  mission  hour  test  In  May  1981.  Flight  testing  in  the  F-16  started  In  December 
1980  and  was  completed  In  May  1981.  Eleven  pilots  accospllshed  58  flights  for  75  flight  hours.  Test  ohlectlves 
accomplished  were  lustallatlon,  operability,  system  performance  and  usage  evaluation.  The  Initial  F-14  flight  test 
program  started  In  July  and  went  through  October.  Suoreque.itly ,  th,.  Navy  decided  to  have  the  air  vehi''le  modified  for 
high  stress  flight  and  will  conduct  additional  flight  testing  which  is  scheduled  for  January  through  March  1982.  A 
major  revision  to  thc^  FlOO  Engine  Model  Derl'-atlve  Program  (EMDP)  was  made  l.t  1981  when  the  program  was  -^nUrged  to 
address  durability  and  operability  improvements.  A  higher  airflow  fan  and  low  volume  A/B  fuel  system  are  additional 
revisions  to  the  design. 

2.  (U)  FY  1982  Planned  Program;  Two  major  engine  ef forte  will  be  In  their  critical  stages.  A  complete  engine  test  for 
^he  T56  engine  will  be  conducted.  Power  section  tests  of  the  T56  derivative  engine  will  be  completed  to  verify  the 
performance  improvements  predicted  from  the  results  of  the  component  rig  testing  and  to  verify  the  durability  of  the  T56 
EMDP  power  section  design.  Program  revisions  since  the  FY  83  planned  flight  test  was  deleted  Include  an  extensive 
durability  evaluation  of  600-700  test  hours  simulating  approximately  150C  hours  of  service  use.  The  Navy  has  purchased 
long  lead  hardware  for  a  Navy  version  of  the  USAF’s  XT56-100  and  also  has  signed  a  contract  with  Detroit  Diesel  Allsloi 
(DDA)  to  develop  a  marinlrel  veralcr  of  the  XT56-100  to  serve  as  an  electrical  power  generator  engine  on  Spruance  clays 
destroyer^.  Our  1982/1983  program  will  Interact  with  these  programs.  The  FlOl  DFB  effort  has  transitioned  lo  Lhe 
Alternate  Fighter  Engine  (AFE)  program  element  (64223)  and  a  full  scale  development  on  that  program  la  programmed  in 
1983  and  1984.  FlOO  growth  engine  efforts  will  be  continued  with  the  conduct  of  extensive  Integrated  engine  ground 
tests.  The  new  augmentor  and  full  control  components  will  be  Installed  on  a  flight  engine,  and  comprehensive  mission 
oriented  cynic  testing  will  be  conducted,  A  flight  test  of  the  interim  configuration  FlOO  EMDP  is  planned  for  late 
summer  FY  62.  The  FY  82  FlOO  EMDP  program  is  being  exv^anded  to  Include  the  Congressional  add  of  $17.5  mllllcn  to 
demon*  -jrate  a  higher  thrust  FlOO.  An  engine  s  ore  t^ist  at  higher  opt.rrttiug  temperature  will  be  initiated  te  verify 
performance.  Accelerated  ml#;slon  tests  will  also  be  Initlaltd  to  demonstrate  4000  cycle  durability  characteristics  st 
the  higher  thrust  levels. 


Program  Element:  #64218F  Title:  Engine  Model  Derivative  Program  (EMDP) 

DOD  Mission  Area:  Close  Air  Support  and  Inter diction^  #223  Budget  Activity:  Tactical  Programs,  ft 

3.  (U)  FY  .1983  Planned  Program:  Efforts  will  continue  on  the  derivative  FlOO  engine  and  the  TF33  engine  derivative  will 
be  initiated.  The  improved  ocrc  components  will  be  incorporated  into  the  FlOO  EMDP  design  and  extensive  Jurabfllty 
testing  will  be  started  on  the  final  EMDP  design.  A  4000  cycle  durability  test  of  the  final  design  will  be  conducted. 
Hardware  procurement  and  design  support  to  Integrate  hot  section  component  improvements  and  the  advanced  fuel  manage- 
mant  systeru  into  the  FlOO  EMDP  configuration  will  be  accomplished.  Arnold  Engineering  Development  Center  planning  and 
facility  preparation  will  be  conducted  to  support  altitude  testing  in  early  FY  84.  Initial  design  of  a  derivative  of 
the  TF33  engine,  offering  a  savings  In  specific  fuel  consumption  of  eight  to  Leu  percent  with  an  annual  potential  fuel 
savings  of  52  million  gallons,  will  begin  In  FY  83.  Life  cycle  cost  trade  studies  will  be  Initiated.  Thermal  mapping 
of  the  TF33  turbine  package  will  be  couple ted. 

4.  (U)  FY  198‘^‘  Planned  Program;  The  efforts  previously  Initiated  on  the  FlOO  and  the  TF33  will  be  continued.  Durabil¬ 
ity  testing  will  be  conducted.  Altitude  testing  of  the  FlOO  EMDP  design  will  be  resumed  In  support  of  planned,  flight 
tests  In  the  F-15  and  F-16  In  FY  84.  TF33  EMDP  activity  In  i984  will  concentrate  on  design  completion  and  EMDP  unique 
part  procurement.  A  preliminary  Airframe  Tate^ration  Study,  Steady  State  Engine  Perfoimance  Computer  Program,  and  an 
updated  Life  Cycle  Cost  Analysis  will  be  completed.  EMDP  engine  part  detail  drawings  will  be  finished  and  available  for 
the  Critical  Design  Review  which  would  be  held  early  In  FY  85.  Development  testing  will  also  start  In  FY  84  with  receipt 
and  test  preparation  of  the  performance  demonstration  engine.  Tost  objectives  will  include  mechanical  Integration  and 
performance  verification. 

Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones ;  Net  Applicable. 

7.  (U)  Resources:  Not  Applicable. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6A220F  Title:  EW  Counter  Response 

DOD  Mission  Area:  Escort,  Stand-Off  &  Counter  C^,  ^72  Budge r .  Act I vTtT:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thousands): 

Total 


Project 

FY  1981* 

FY  1982 

FY  1983 

FY  1984 

Additional 

Est Imated 

Nuwiber 

Title 

Actual 

•  Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGP^AM  ELEMENT 

5,507 

9,165 

27,335 

22,217 

12,866 

231,583 

2066 

EF-lllA  Development 

5,407 

3,065 

2,735 

2,517 

8,066 

176,283 

2687 

Operational  Flight  Jrainer 

100 

6,100 

24,600 

19,700 

4,800 

55,300 

*  FY  81  funds  contained  in  PE  272b2t 

(U)  BRIEF  DESCk1P'*'I0N  OF  ELEhiEKT  AND  MISSION  NEED:  This  prograr.  provides  for  the  Rese^irch,  Development,  Test,  and  Evalu- 
ar.lon  and  integration  or  the  ALQ*-99R  jamming  subsystem  into  F-lliA  altcraft  converting  them  Into  EF-lllA  Tactical  Jamming 
System  aircraft.  The  EF-lllA  la  being  developed  to  provide  world-wide  defense  supptesslon  Jamming  in  supoort  of  United 
States  and  Allied  Tacticnl  Strike  Force  operations.  Procurement  Is  for  42  modification  kits  and  two  Operational  Flight 
Trainers. 


BASIS  FOR  FY  1983  RDT&F.  REQUEST:  Funding  is  required  for  basic  updates  to  aircraft  electronic  countermeasures  sah- 
systems  to  Incorporate  minor  hardware  and  teftware  development  efforts  to 

_ I  Includes  funds  for  the  devei-opment  of  an  Operational  Flight  Trainer.  Development  cost  estimates 

are  derived  from  prior  year  System  Program  Office  estimates  using  the  RCA  price  model. 


(U)  COMPARISON  WITH  FY  1982  DESCRiraVE  SUMMARY: 


RUT!.E 

Procurement  (Aircraft  PC  #27252r)* 


FY  1981 
5,400 
272,500 


FY  1982  FY  1983  FY  19B4 

Estimate  Estimate  Estimate 

14,500  19,200 

264,300  202,700 


Total 

Additional  Estlma'^ed 

to  Completion  Costs 


25,200 

0 


219,100 

1,046,600 


(U)  OTHER  APPROPRIATION  FUNDS: 


Procurement  (Aircraft)*  262,800 

(Quantities)  (12) 

Military  Construction 

Operation  and  Maintenance  (Mod  Instcll)  17,300 


270,600  206,400 

(12)  (9) 

2,390  9.150 

30.300  54,000 


69.000 


37 , 900 


1,081,400 

11,540 

182,900 


*  Includes  Initial  Spares  and  almu'stor 


i 

! 
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Program  Element :  #64220F 

DOD  Mission  Area;  Escort,  Stand-off  &  Counter  #372 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Aircraft  of  the  tactical  forces  a^e  unable  to  counter  the  entire  radar  threat 
jpectruffl  with  on-board  electronic  countermeasures  (ECM)  subsystems  due  to  space,  weight,  and  power  limitations.  On¬ 
board  tactical  ECM  subsystems  are  primarily  directed  against  the  enemy's  terminal  weapon  control  radars.  The  mission 
of  degrading  surveillance,  acquisition,  and  ground  control  Intercept  radars  must  be  accomplished  bv  tactical  support 
Jamming  forces.  Studies  by  the  Department  of  Defense  and  United  States  Air  Force  have  concluded  that  the  roost  effective 
means  of  providing  the  required  Jamming  would  be  through  Integration  of  the  ALQ-99  Jamming  subsystem  with  the  F-lllA 
aircraft.  This  combination  meets  the  requirements  without  recourse  to  expensive  and  time  consuming  development  of 
a  new  weapon  system.  This  program  also  takes  full  advantage  of  experience  gained  with  the  existing  Navy  EA-h3  system, 
incorporating  Improvements  where  they  will  be  most  effective. 

(U)  The  purpose  of  this  program  was  to  develop,  test  and  evaluate  the  EF-lllA  Tactical  Jamming  System  to  demonstrate 
the  system's  operational  performance  prior  to  a  production  decision  and  to  maintain  operational  effectiveness  throughout 
the  system’s  service  life.  One  Inventory  F-lllA  aircraft  was  modified  to  incorporate  updated  ALQ-99E  FXM  subsystems 
including  receivers,  computers  and  ten  hlgh-power  transmitters  with  dlrectlonal/steerable  antennas.  Modified  ALR-62 
Tarmlnal  Threat  Warning  and  ALQ-137  Self  Protection  Subsystems  were  also  Incorporated.  Receiver  antennas  were  isolated 
from  the  transmitter  antennas  by  locating  them  In  a  new  vertical  fin.  A  second  Inventory  F-lllA  was  modified  to  the 
EF-lllA  form  factor  and  was  used  for  the  airworthiness  certification  and  to  certify  the  tall  fin  design.  The  Defense 
Systems  Acquisition  Review  Council  III  Memorandum  directed  a  phased  production  program  tied  to  demonstration  of 
operational  suitability  with  deficiency  corrections  Incorporated.  The  Seert^tary  of  Defense  approval  of  full  rate 
production  was  based  on  excellent  test  results  where  the  EF-lllA  surpassed  all  thresholds  and  goals  set  for  the 
test.  Efforts  to  update  system  effectiveness  are  planned  to  counter  continuing  technical  advances  In  existing  and 
new  hostile  command  and  control  radars  and  surface-to-air  mlsplle  acquisition  radars. 

Between  1974,  the  design  point  of  the  EF-lllA,  and  199'»,|__ 


Title:  EW  Counter  Response _ 

Budget  Activity:  Tactical  Progiams  M 


The  EF-lllA  alno  will  provide  thej  ^  The 

capability  of  this  jamming  to  counter  the  threat  must  be  ataintained  to  ensure  the  effectlvness  of  this  defense  sup¬ 
pression  system. 
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Pro3ra!n  Element:  I64220F  Title:  2W  Counter  Response _ 

DOD  Mission  Area:  Escort,  Stand-Off  &  Countci:  C^,  #372  Budget  ActivltjT:  Tactical  Programs,  M 

(U)  RELATED  ACTIVITIES;  The  United  States  Navy  developed  the  ALQ-99  electronic  countermeasures  (ECM)  subsystem  under 
Program  Element  (PE)  25674N,  EA-6B,  for  Installation  In  the  EA-6B  aircraft.  Warning  and  Self  Protection  Equipment  from 
PE  64738F,  Protective  '’ystsms,  are  being  used.  The  development  and  production  of  a  second  generation  receiver/proces¬ 
sor  Is  Intended  to  be  a  joint  Air  Force/Navy  effort.  The  EF-IIIA  System  Program  Office  Is  reviewing  existing  receiver/ 
processor  development  efforts  to  determine  their  sultcbility  for  use  In  the  EF-lllA 

('!)  WORK  PERFORMED  BY:  Aeronautical  Systeus  Division,  Wright-Patterson  AFB,  OH  is  responsible  for  management  of  the 
EF-lllA  program.  The  program  was  competitive.  The  winning  bidder  was  Grumman  Aerospace  Corporation,  Bethpage,  NY 
(airframe  and  electronics).  Prime  subcontractots  are:  Airborne  Instruments  Laboratory,  Deer  Park,  Long  Island,  NY 
(ALQ-99  receiver);  Raytheon  Company,  Goleta,  CA  (ALQ-99  Band  A-?  transmitters  and  exciters  for  all  bards);  Astronautics 
Corporation  of  America,  Milwaukee,  WI  (displays);  American  Electronics  Laboratories,  Cclmer,  PA  (ALQ-99  Band  1  and  2 
transmitters);  International  Ptislncss  Machines,  Oswego,  NY  (Computer);  Sanders  Associates  Inc,  Nashua,  NH  (Self-Pro- 
tectlor  Subsystems);  and  Dalmc  Victor,  Bflmont,  CA  (Threat  Warning  Subsystems). 

(U)  PROGRAM  ACroHPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accompllflhments :  The  EF-lllA  program  was  flrait  funded  in  late  FY  1973  for  proposal  solicita¬ 
tion,  evaluation,  award  of  dual  design  definition,  and  brassboard  equipment  demonstrations.  Dual  design  def Inf tion/rlsk 
reduction  study  contracts  with  the  Grumman  Aerospace  Corporation  and  Gene-al  Dynamics  were  completed  in  September 

.974.  Gruraman's  proposal  was  selected.  A  Joint  Operational  and  Technical  Review  and  a  Defense  Systems  AcqulalMon 
Revltw  Council  (DSARC)  II  review  were  conducted  In  1975.  Contractor  Development,  Teot  and  Evaluation,  and  Initial 
Operational  Test  and  Evaluation  was  completed  in  April  1978.  DSARC  III  o*t  in  December  1978  and,  in  Febiuary  1979, 
directed  a  phased  production  program  with  production  of  the  first  «lx  aircraft  tied  to  successful  accomplishment  of 
milestones  associated  with  a  suitability  demonstration.  The  EF-lllA  surpassed  all  directed  goala  and  thresholds, 
and  the  Office  of  the  Secretary  of  Defense  approved  full  rate  production  on  2b  March  1980  Twelve  aK>dif Icat ion  kits 
were  purchased  in  FY  81  bringing  the  cumulative  total  to  21.  Four  aircraft  wero  input  fo"  modifies. ion  in  FY  81; 
seven  aircraft  are  in  various  stages  of  conversion.  The  r?squlr»ment  for  two  Operational  Flight  Trainers  whs  validated 
and  funded. 

2.  FY  1982  Planned  Program:  The  production  program  will  continue  in  FY  1982  with  procurement  uf  12  additional  modi¬ 
fication  kits.  RDTiR  funding  is  required  to  continue  software  updswea,  to  develop  an  Operational  Flight  Trainer,  and  to 
Initiate  doveloiaent  studies  necesaary  to  ensure  continued  capability  and  ef foctivetiess  agalnot  Soviet  threat  system 
advances.  Cffcrts  are  underway  to  evaluate  the  effectiveness  of  expanded  coverage  where  expansion  Is  feasible,  cost 
effective  and  will  provide  a  significant  increase  In  defense  suppression  effectlve-esc  without  specifically  duplicating 
other  efforts,  this  effort  is  a  joint  prograi.  with  the  Navy  to  expand  and  increase  ALQ-99E  Jamming  capabilities  to 
cover  additlon<^l  eneny  radars.  This  joint  effort  will  develop  a  new  receiver/proceseor/ jammer  system  that  will  allow 
the  rapid  detect  lor.  and  identlf  icat  io.n  of  thef 
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Program  Element:  #6>4220F  Title:  EW  Counter  Response 

DOD  Mission  Areal  Escort >  Stand-Off  &  Counter  »372  Budget  Activity:  Tactt^"Pfogram8,  irA 

3.  (U)  FY  1983  Planned  Program:  The  final  nine  modlficallon  kits  will  be  procured.  Nine  aircraft  vill  be  de¬ 
livered.  Software  updates  and  receiver/processor/ jammer  studies  will  continue.  Sight  million 
in  FY  83  RDT&E  funds  is  added  to  develop  the  Operational  Flight  Trainer. 

'4.  (U)  FY  1984  Planned  Program:  Thirteen  aircraft  will  be  input  for  modification,  and  thirteen  aircraft  will 
be  delivered  to  TAC.  Initial  Operational  Capability  will  be  achieved  in  November  1983.  Software  updates  will 
continue.  Receiver/processor/ jammer  development  will  begin-  Development  of  the  Operational  Flight 
Trainer  will  continue. 

Program  to  Completion;  The  final  twelve  aircraft  will  be  input  and  the  42nd  aircraft  will  be  ^’allvered  to 
TAC  by  November  1985.  Two  Operational  Flight  Trainers  will  be  procured.  Mountain  Home  AFB,  ID  will  receivr  its 
Operational  Flight  Trainer  by  November  1985.  Upper  Heyford,  England  will  receive  its  Operational  Flight  Trainer 
by  November  1986.  Updates  and  receiver/processor/ jammer  development  wll)  continue  and  lead  to  prod¬ 
uction  and  Installation  in  1988.  This  is  a  continuing  program. 

Milestones;  Not  Applicable* 
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Project;  #2066  Title:  EF-lllA  Development _ 

Program  Element;  #6A220F  Title:  EW  Counter  Response _ 

DOD  Mission  Area:  Escort,  Stand-off  &  Counter  #372  Budget  Activity;  Tactical  Programs  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Aircraft  of  the  tactlcnl  forces  are  unable  to  counter  the  entire  radar  throat 
spectrum  with  on-board  electronic  countermeasures  (ECH)  subsysterau  due  to  space,  weight,  and  power  limitations.  On¬ 
board  tactical  ECM  subsystems  ate  primarily  directed  against  the  enemy's  terminal  weapon  control  radars.  The  mission 
of  degrading  surveillance,  acquisition,  and  ground  control  Intercept  radars  must  be  accomplished  by  tactical  support 
jamming  forces.  Studies  by  the  Department  of  Defense  and  United  Staies  Air  Force  have  concluded  that  the  most  effec¬ 
tive  means  of  providing  the  required  jamming  would  be  through  integration  of  the  ALQ-99  jamming  subsystem  with  the 
F-lllA  aircraft.  This  combination  meets  the  requlrenents  without  recourse  to  expensive  and  time  consurlng  development 
of  a  new  weapon  system.  This  program  also  takes  full  advantage  of  experience  gained  with  the  existing  Navy  EA-6B 
system,  incorporating  Improvements  where  they  will  be  most  effective. 

(U)  The  purpose  of  this  program  was  to  develop,  test  and  evaluate  the  EF-lllA  Tactical  Jamming  System  to  demonstrate 
the  system's  operational  performance  prior  to  a  production  decision  and  to  maintain  operational  effectiveness  through¬ 
out  the  system's  service  life.  One  inventory  F-lllA  aircraft  was  modified  to  incorporate  updated  ALQ-99E  ECM  sub¬ 
systems  Including  receivers,  computers  and  ten  high-power  transmitters  with  directional/steerable  antennas.  Modified 
ALR-62  Terminal  Threat  Warning  and  ALQ-137  Self  Protection  Subsystems  were  also  Incorporated.  Receiver  antennas  were 
isolated  from  the  transmitter  antennas  by  locating  them  in  a  new  vertical  fin.  The  existing  F-lllA  Envlrormental 
Control  System  was  replaced  by  the  larger  version  from  the  F-lllD  to  handle  Increased  cooling  requirements.  Larger 
capacity  F-14  electrical  generators  have  also  been  added.  A  second  inventory  F-lllA  was  modified  tj  the  EF-lllA 
form  factor  and  was  used  for  the  airworthiness  certification  and  tc  certify  the  tall  fin  design.  The  Defense  Systems 
Acquisition  Review  Council  III  Memorandum  directed  &  phased  prod  ict ion  program  tied  to  demonstration  of  operational 
suitability  with  deficiency  corrections  incorporated.  Thn  Secretary  of  Defense  approval  of  full  rate  production  was 
based  on  excellent  test  resul'rs  where  the  EF-lllA  surpassed  all  thresholds  and  goals  set  for  the  test.  Efforts  to 
update  to  enhance  system  effectiveness  .are  planned  to  counter  continuing  technical  advances  in  existing  and  new 
hostile  command  and  control  radars  and  surface-to-air  acquisition  radars. 

Between  1974,  the  design  point  of  the  EF-UIA,  and  1995, 


The  EF-lllA  wlU  also  provide  the  |  The  capa¬ 

bility  of  this  jamming  to  counter  the  threat  mus:  be  maintained  to  ensure  the  ef fectlven»*ss  of  this  defense  suppression 
Rystem. 
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Project:  <^2066 

Program  Element:  #64220F 

DOD  Mission  Area:  Hscort,  Stand-Off  &  Counter  C^,  #372 

(U)  RELATED  ACTIVITIES:  The  United  States  N&vy  developed  the  ALQ-’99  electronic  countermeasures  (dCM)  subsystem  under 
Program  Element  (PE)  25674N,  EA-6B,  for  installation  in  ^he  EA-6B  aircraft.  Warning  and  Self-Protection  Equipment  from 
PE  64738F,  Protective  Systems,  are  being  used.  The  development  and  production  of  a  second  generation  receiver/proces¬ 
sor  is  intended  to  be  a  Joint  Air  Force/Navy  effort.  The  EF-lllA  Syatem  Program  Office  is  reviewing  existing  receiver/ 
processor  development  efforts  to  determine  their  suitability  for  use  in  the  EF-lllA. 

(U)  WORK  PERFORMED  BY:  Aeronautical  Sy».tems  Division,  Wrlght-Patterson  AFB,  OH  is  responsible  for  management  of  the 
EF-lllA  program.  The  program  was  competitive.  The  winning  bidder,  was  Grumman  Aeronpace  Corporation,  Bethpage,  NY 
(airframe  and  electronics).  Prime  subcontractors  are:  Airborne  Instruments  Laboratory,  Deer  Park,  Long  Island,  NY 
(ALQ-99  receiver);  Raytheon  Company,  Goleta,  CA  (ALQ-99  Band  4-9  transmitters  and  exciters  for  all  bands);  Astronautics 
Corporation  of  America,  Milwaukee,  WI  (displays);  American  Electronics  Laboratories,  Colmar,  PA  (ALQ-99  Band  1  and  2 
transmitters);  International  Business  Machines,  Oswego,  NY  (Computer);  Sanders  Associates  Inc,  Narhua,  NH  (Sclf-Prot- 
ectlon  Subsystems);  and  Dalmo  Victor,  Belmont,  CA  (Threat  Warning  Subsystemj). 

PROG^  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

Py  1981  and  Prior  Accomplishments:  The  EF-lllA  program  w&a  first  funded  in  late  FY  1973  proposal  solicitation, 
evaluation,  aw&cd  of  dual  design  definition,  and  brassboard  equipment  demonstratlous.  Dual  dcsig-  def Initlon/rlsk 
reduction  study  contracts  with  the  Grumman  Aerospace  Corporation  and  General  Dynamics  were  comrlcred  fn  September 
1974.  Proposals  for  the  two  prototype  developme.At  programs  were  evaluated  and  Grumman's  propoou’^  was  select<jd.  A 
Joint  Operational  and  Technical  Review  and  a  Defeuse  Systems  Acquisition  Review  Council  (DSARC)  ^  '  re’  lew  were 
conducted  in  1975.  Contract</r  Development,  Teat  and  Evaluatlor.,  and  Initial  Opc-ationai  Test  and  Evaluation  was 
completed  in  April  1978.  DSARC  III  met  in  December  1978  and,  in  February  1979,  directed  a  phased  production  program 
with  production  of  the  first  six  aircraft  tied  to  successful  accompllaV^ent  of  milestones  aa.'^oclated  with  a  suitability 
demonstration.  The  EF-lllA  surpassed  all  directed  goals  and  threaholda,  and  in  the  Office  of  the  Secretary  of 
Defense  approved  full  rate  prod'Ctlon  on  26  March  1980.  Twelve  modifies  Ion  kits  were  purchased  In  FY  81  bringing 
r.hc  cumulative  total  to  21  Four  aircraft  were  input  for  modification  In  FY  81;  seven  aircraft  end  in  various 
stages  of  conversion. 

2.  FY  1982  Planned  Program:  The  production  program  will  continue  in  FT  1982  with  procurement  of  12  additional 
modification  kite.  RDTiE  funding  la  required  to  continue  software  updates  and  to  initiate  development  efforts  nec¬ 
essary  to  ensure  continued  capability  and  ef fe-tlveneaa  agalont  Soviet  threat  system  advances.  Efforts  are  underway 
to  evaluate  the  effectiveness  of  expanded  coverage  where  expansion  is  feasible,  ovt  effective  and  will  provide  a 
aignlflrar^  increase  in  defense  suppression  effectiveness  without  specifically  duplicating  other  efforts.  This 
effort  is  s'  joint  program  with  the  Navy  to  expand  and  increase  ALQ-99E  jamming  capabilities  to  cr>ver  additional 
enemy  ratlars.  This  joint  effort  will  develop  a  new  recelver/proceasor/ jammer  syatem  that  will  allow  the  rapid  deten¬ 
tion  and  identification  of  the( 


Title:  EF-lllA  Development _ 

Title:  EW  Counter  Response _ 

Budget  Activity:  Tactical  Progra’is,  #4 
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Vrojec^.  t  ^^^66 

Program  Liement:  #64220F  ^ 

DOD  Mission  Area:  Escort ^  Stand-Off  &  Counter  C- ,  #372 


Title:  EF-lllA  Development _ 

Title:  EU  Counter  Response _ 

Budget  Activity:  Tactical  Programs, 


C 

3.  (U)  FY  1983  Planned  Program:  The  final  nine  modification  kits  will  be  procured.  Nine  aircraft  will  be  delivered. 
Mlnof  software  updates  minimal  end  receiver/processor/ jammer  study  efforts  will  be  conducted  with  the  programmed 
$2.7M  R&D  funds. 

4.  (U)  FY  1984  Planned  Program:  Thirteen  aircraft  will  be  Input  for  modification,  and  thirteen  aircraft  will  be 
delivered  to  TAG.  Initial  Operational  Capability  will  be  achieved  In  November  1983.  Threat  responsive  software 
uodates  will  continue  with  the  $2.7  P&D  funding.  Receiver/processor/ jammer  development  will  begin. 

5.  (U)  Program  to  Completion:  The  final  twelve  altcraft  will  be  input  srd  the  42nd  aircraft  will  be  dellver>‘d  to  TAG 
by  November  1985.  Updates  and  .'ecel’^er/proceauor/ jaismer  development  will  continue  and  lead  to  production 

and  Installation  In  1988.  This  la  a  continuing  program. 


(U) 

Milestones : 

Date 

A. 

Phase  IB  Contract  Award 

Jan 

1975 

B. 

Preliminary  Design  Completed 

Nov 

1975 

C. 

t  Inal  Design  Completed 

Arg 

1976 

D. 

Avionics  Equipment  Development  Completed 

Oct 

1976 

E. 

Aircraft  #l  (Less  Tactical  Jamming  Systems  avionics) 

Feb 

1977 

F. 

Fabrication  of  Avionics  Set  Completed 

?eb 

1977 

G. 

Aircraft  (Less  TJ3  avionics)  First  Flight 

Mar 

1977 

H. 

Bench  Avionics  Integration  Completed 

Kay 

1977 

1. 

Simulator  Testing  Completed 

Jun 

1977 

J. 

First  ?ull~op  Airborne  Avlwulcs  Performance  Test  Completed 

Jun 

1977 

K. 

Flight  Test  Evaluation  Completed 

Apr 

1978 

L. 

Defease  System  Acquisition  Review  Council  (DSARC)  III  Completed 

Dec 

1978 

M. 

DSARC  UI  Hemorandua 

Feb 

1979 

N. 

Initiation  of  Phased  Productlon/Sultabillty  Evaluation 

K.sr 

1980 

0. 

Final  Mlleatone/Full  Production  Decision 

Mar 

1980 

P. 

Completion  of  Support  Equipment  Developstent 

Jun 

1981 

Q* 

Deliver  First  Aircraft 

*(JuI  81)  Hov 

1981 

R. 

initial  OperatlonalCapablllty  (IOC)  (18th  Aircraft) 

Nov 

*983 

A. 

Full  Operational  Ci^spablllty 

Nov 

1985 

*  Date  presented  In  FY  82  Descriptive  Suarawiry 
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Project:  >2066  eF-IUA  Development 

Program  Element:  >6*^  ^  Tltle:“K)  Counter  Reaponae - 

DOD  Mission  Area:  Escort,  Stand-Off  6  Counter  C^,  <372  •  Budget  Activity:  Tactical  ProgramsTT^ 

(l*>  EXPLANATION  OF  MILESTONE  CHANGE 

Deliver  of  first  production  aircraft  was  delayed  for  additional  testing  at  Rome  Air  OevclopvAcnt  Test  Range  at 
the  request  of  Aeronautical  Systems  Division,  S/‘  -era  Program  Office. 


7.  (ij)  Resources.* 


RDT&E 

Procureaent 

FY  ei 
Actual 

262,800 

FY  82 
Estimate 
i,065 
270,600 

FY  83 
Estiraate 

2,7ir“ 

206,400 

FY  84 
Ea-.loate 

T,TlT 

/-udit  ional 
to  Completion 
8,C66 

Total 

Eat Imated 
Costs 
ll6,2R3 
1,043,500 

8.  (U)  Comparison  with  FY 

f 981  Descriptive  Summary: 

RDTiE 

5,500 

i4,500 

19,200  y 

25,200 

219,100 

Procureaent 

272,500 

264 , 300 

202,700 

1,046,600  1/ 

y  The  ?Y  83  entiMte  changed  from  $19,200  thousand  to  $2,6A3  thousand  due  co  a  breakout  in  FY  83  of  the  Operational 
FHgHt  Trainer  (OFT)  as  a  separate  project  within  PE  6A220/.  overall  Incr-aae  in  the  progras  element  funding 

froo  $19,200  thousand  to  $27,243  thousand  result-d  fro*  nn  increase  In  developraent  costs  for  the  OFT.  ‘ijUL  RDTiE 
fiindlng  ror  the  progrs*  element  locrtased  fro.  $219,100  thousand  to  $231,838  thousand  as  a  result  of  the  increased 
,  coats.  Total  procureaent  funding  far  the  prograra  element  decreased  froo  $1,046,600  thousand  to 

$1,043, .958  thousand  as  a  result  of  repricing  project  2066. 
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Project:  #2637 ,  Title:  Operational  Flight  Trainer _ _ 

Program  Element:  #64220F  Title:  EW  Counter  Response _  _ 

DOD  Mission  Area:  Escort,  Stand-Off  &  Counter  #372  Budget  Activity:  Tactical  Programs rnTir 

(U)  DETAILED  BACKGROUND  AND  DESCRir?'IOHi  The  Tactical  Air  Force  requires  development  of  Operational  Flight  Trainer 
to  facllltaLe  training  of  both  pilot  and  electronic  warfare  officers  In  a  new  and  unique  mission.  Requlrciacnt  for 
this  equipment  it  supported  by  absence  of  available  training  ranges  In  the  free  world,  tranofer  of  duties  required 
In  varying  mission  profiles  and  restrictions  on  peacetime  flight  which  preclude  realistic  operation  of  electronic 
warfare  squlpmeat. 

(U)  The  Operational  Flight  Trainer  will  be  a  two  place  simulator  which  will  be  capable  of  simulating  Central  Europrnn 
radar  environment  and  all  flight  profiles  of  the  EF*'U1A. 

(U)  RELATED  ACTIVITIES:  Not  Applicable 

FERFORMED  BY;  Not  Applicable 

program  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1981  and  Prior  Accomplishments:  a  request  for  proposal  was  released  In  FY  81. 

FY  1982  Progrea:  Contract  will  be  awarded  and  development  will  begin. 

FY  19B3  Planned  Program:  Operational  Flight  Traivier  develoo^nent  will  contluie;  ‘^24, 6  rallllor.  In  FY  84 
RBTiE  funds  Is  lor  continued  developoeot  of  the  Operae I  Flight  Tralnc*'. 

4.  <b)  FY  1984  Planned  Program:  Operational  Flight  Trainer  development  will  continue;  $19.7  million  In  FY  84 
RDTAE  funda  will  be  used  to  continue  developosent  of  the  Operational  Flight  Trainer. 

5.  (U)  Program  to  Cc-apletlon:  Complete  development  of  Che  first  OfL>ra:tonel  Fllgni  Trainer  end  deliver  It  to 
Mountain  Home  AFB,  10  In  Nov  1985.  Begin  procurement  of  a  second  Operational  Flight  Trslrer  In  FY  1985  with 
delivery  to  Upper  Heyford,  England  In  Nev  1986. 


6.  (■■)  Mil eatoncs:  Date 


TAC  ROC  No.  315-7?  30  Apr  73 
Alrcr'*w  Training  Device  Amendment  29  Jol  77 
Validate  OFT  Requlreirent  51  Jan  78 
Contrcct  Award  Apr  02 
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Project;  #2687, 

Program  Eiement:  #6A220F 

DOD  Miseion  Area:  Escort,  Stand-Off  &  Counter  #372 


Title;  Operational  Flight  Trainer 
Title:  EW  Counter  Response 

Budget  Activity:  Tactical  Programs, 


Frelimlnary  Design  Review  (PDF) 
Critical  Design  Review  (CDR) 
Fabrication 
In-plant  Test 

Exercise  Production  Option 
Teardown,  Pack,  Ship,  Install,  Test 
First  Trainer  Ready  for  Training 
Second  Trainer  Ready  for  Training 


Sep  82 

3  Otr  FY  84 

4  Qtr  FY  83  -  3  Qtr  FY  84 

3  Qtr  FY  84  -  3  Qtr  FY  35 

Nov  85 
3  Qtr  FY  85 

1  Qtr  FY  86 

1  Qtr  FY  8’ 


7,  (U)  Resourcea: 


RDT&E 


Total 


FY  1981 
Actual 

FY  1982 
Estfpvatc 

FY  1983 

Est  iiaate 

FY  1984 
Estimate 

Additional 
to  Complete 

Sst  lijatcd 
Costs 

100 

6,100 

24,600 

19,700 

4,  SCO 

55,300 

Procorjment  (PE  272524-') 


r>7 , 900 


37,900 


8.  (U)  Coaparlslon  with  FY  1982  Desc 


uaaary:  Not  Applicable 


Bud cet  Activity:  Tac*:ica]  Program ,__#4 _ 

Program  Element:  '#2725:>F/64220F,  ~EF~111A  ' 

Test  and  Evaluation  Data 

1.  (U)  Development,  Test  and  Svaluatloni  The  ground  test  portion  ol  the  EF-lllA  Tactlcr-l  Jamming  System  Development, 
Test  and  Evaluation  began  at  Grumman  Aerospace  Corporation,  Rethpage,  New  York,  in  March  1975.  The  goal  was  system 
Integration  and  acceptable  performance  for  those  development  efforts  direct'^d  by  Defense  System  Acquisition  Review 
Council  II  prior  to  flight  test  to  ensure  that  new  or  modified  subsystems  met  contractural  specifications-  Tests 
conducted  at  contractor  facilities  under  laboratory  or  mcckup  conditions  included  evaluations  of  he  envlrormei..'il 
control  system,  modified  electrical  power  system,  antennas  and  radoraes  associated  with  new  equipment,  rollahlllty, 
airframe  vibratlor,  and  retained  F-lllA  avionics  systems.  Air  Force  software  support  and  fully  developed  support  eqaip- 
raent  were  not  available  fur  this  phase  due  to  Defense  System  Acquisition  Review  Council  li  direction.  This  was  based 
on  the  cost  sissoclated  v’ith  support  equipment  development  and  the  need  to  verify  EF-illA  effectiveness  prior  to  obli¬ 
gating  funds  sssocldted  with  these  areas.  Peculiar  ALQ-99E  intermediate  level  maintenance  and  software  support  was 
provided  by  the  contractor  during  Development,  Test  and  Evaluation.  This  affected  the  quality  of  Information  available 
for  the  production  decision  and  resulted  In  continued  testing  after  Defense  System  Acquisition  Review  Cou.'.cil  HI. 
Specific  test  and  evaluation  capabilities  built  exclusively  for  the  support  of  EF-lllA  Development,  Test  and  Evaliatlon 
include  a  System  Integiation  Test  Station  for  software  testitig  and  total  system  integratlori ,  a  crew  station  moclup 
for  human  factors  evaluation  cf  cockpit  control  and  display  adequacy,  and  operator  prrcediites.  Government  ovned 
facllltl:„y  used  include  the  National  Aeronautics  and  Space  Administration  wind  tunnels  (fet  anrodynamlc  loads  and 
flutter  tests),  the  Department  of  Defense  Anecholc  Chamber  (for  electromagnetic  Interfere. ce  and  cempat Ibl 1 Ity  investi¬ 
gation),  th.  Electronic  Warfare  Ground  Simulators  (for  antenna  pattern  testing/orlimlzat ion) ,  the  Rome  Air  Development 
Center  KF-lllA  antenna  pedestal  (for  antenna  pattern  testing/optimiration) ,  the  Air  Force  EgUn  Teat  Range  and  tne 
Western  Test  Range  (for  ALQ-vbE  receiver  and  transmitter  performance  evaluation)-  The  Grumman  Electronic  Warfare  Test 
Range  was  used  to  obtain  broad-based  engineering  data.  Government  test  tacillties  and  ranges  used  during  Develop^ient , 
Test  ana  Evaluation  did  not  dlf'er  significantly  from  those  uaed  during  Initial  Operational  Test  and  Evaluation. 
Altborne  testing  utilized  two  EF-lilA  prototype  aircraft.  Overall  air  vehicle  Development,  Test  and  Evaluation  testing 
was  performed  from  10  March  to  ?2  June  19/7  using  an  EF-lllA  prototype  modified  to  the  propose  strucrural  ccnflgira- 
tion  but  without  peculiar  EF-lllA  avionics.  This  testing  ecncloded  that  a  call  fin  redesign  was  necessary.  The  second 
EF-lllA  prototype  vehicle  was  used  for  contractor  avionic  system  and  subsystem  Develtpracnt,  Tost  and  Evaluation  between 
17  May  and  30  Seocember  1977.  This  vehicle  differed  from  the  airworthiness  vehicle  in  that  all  avionics  subsystems 
.*re  ini-talled.  System  and  subsystem  components  were  identical  to  those  intended  for  use  in  the  production  EF-lilA 
except  fo'  the  ALR-23  Infrared  Warning  Receiver  whicn  was  deleted  In  the  production  configuration.  The  corf Igurat ion 
of  other  sysreas  evaluated  during  Development,  Test  and  Evaluation  have  been  altered  slightly  from  the  original  config¬ 
uration  as  a  result  of  corrections  to  deficiencies  identified  during  this  a.id  other  phases  r'  the  flight  test.  Specific 
components  added  to  the  modified  F-UIA  airframe  included  the  AU)-99E  Jammer  Subsystem,  the  ALR-62  Terminal  Threat 
Warning  System,  che  ALQ-13/  Self  Protection  System,  a  new  Environmental  Coding  System,  revised  right  reat  aircrew 
station,  and  updeted  genersv-ors  from  the  F-IA  aircraft. 
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2.  Operational  Test  and  Evaluation:  The  Initial  Operational  Test  and  E/aluation  of  the  EF-lllA  Tactical  Jamming, 

fyatera  was  conducted  October  1977  -  April  1978  by  the  Air  ?orcc  lest  and  Evaluation  Cevitfr*  The  SF-lllA  Initial 

Operational  Test  and  Evaluation  Final  Report  was  published  in  August  1978.  The  alicraft  was  flight-tested  in  the 

oai rler/standof f  and  penetraticn/escort  tilsrion  roles.  The  close  air  support  and  battlefield  Interdiction  mission 

roles  were  evaluated  at  the  Air  F.Tce  Electronic  Warfare  Evaluation  Simulator.  The  following  Is  a  sumnvar>  of  the 

Initial  Operational  Test  and  Evaluai-lor,  results  and  conclusions.  The  EF^illA's  performance  In  the  standof f /barrier 
role  was  determined  to  be  excellent.  The  EF-lllA*s  performance  In  the  penctration/escort  role  supporting  deep  strikes 
was  determined  to  be  satisfactory  to  excellent.  When  suppottlng  battlefiv.id  interdiction  missions  at  the  Air  Force 
Electronic  Warfare  Evaluation  Sluilator  the  EF-lllA*s  parformanue  was  satisfactory.  In  addition  to  the  EF-lllA's 
Jamming  effectiveness,  the  Initial  Operational  Test  and  Evaluation  included  evaluation  of  the  ALR-62,  ALQ-l.lT,  human 
factors,  aircraft  performance,  internal  Electromagnetic  Interference/El ectrcmagnetlc  Compatibility,  external  Slectrc- 
•aagnetlc  Interference/Eicctromacnetic  Compatibility,  and  software.  Results  in  each  of  those  areas  are:  [’ 

J  the  AhQ-l3/  performance  was  satisfactory;  the  single  Electronic  Warfare  Officer 
concept  was  validated.  The  displays,  controls,  and  cockpff.  configuration  were  determined  to  be  satisfactory;  however, 
some  man/nachlne  interface  software  improveaents  were  recommended.  Aircraft  performance  was  tallsfactory »  Internal 
Llacr.ronif.pnetlc  Interfeience/Elec.troraagnetic  Compatibility  was  unde*’ermlned  due  to  the  ALR-6)2  not  being  In  a  conflgvir- 
atlon  for  testing.  External  Electromagnetic  Interference/Electromagnetl-r  Compatibility  was  minimal  and  determined  to 
be  satisfactory.  The  ALQ-99E  and  ALQ-13?  software  performance  was  satisfactory.  keliahility  was  evaluated  in  two 
areas:  Mission  Completion  Success  Probability  and  hardware  reliability.  Mission  Completion  Success  Probability  was 
satisfactory.  Peculiar  subsystem  reliability  was  satl.ifactory  1,'^ 

]  No  significant  dcgradatlo.i  occurred  In  the  systems  commDn  to  the  F-lllA.  Maintainability 
was  evaluated  In  terms  of  Maintenance  Man  Hours  per  Flying  Hour  values  measured  In  a  sterile  teat  environment,  using 
contractor  support,  were  satisfactory; 

^  The  Logistics  Co.Bpos- 

Ite  Model  was  used  to  estimate  maintenance  manpower  requirements  for  the  current  and  a  mature  system.  They  were 
satisfactory.  Software  supportablllty  was  determined  to  be  deficient,  but  correctable  to  satisfactory.  Oue  to  the 
number  and  possible  l:]ipact  of  deficiencies  Identified  in  Initial  Operational  Test  ant!  Evaluation^,  the  Office  of  thj 
Secretary  of  Defense  directed  the  Alt  Force  to  complete  a  suitability  demonstration  to  provide  additional  decision 
data.  The  additional  operational  testing  of  the  Er'-IIIA  Tactical  Jamming  System  was  conducted  as  a  Folluw-on  Test  and 
Evaluation  managed  by  Air  Force  Teat  and  Evaluation  Center.  The  primary  purpose  of  the  Follow-on  Test  and  Evaluation, 
es  directed  In  a  10  February  1979  Office  of  the  Secretary  of  Ds^ifense  raecK)  to  the  Secretary  of  the  Air  Force,  was  y;o 
evaluate  system  reliability  and  maintainability  using  Air  Force  maintenance  personnel.  Flight  testing  we^  initiated 
at  Mountain  Home  Air  Force  Base  during  April  1979  and  was  planned  to  end  In  October  1979.  Reliabillly  data  was  col¬ 
lected  during  the  entire  test.  Maintainability  data  was  gt,thered  from  I  June  through  31  October  1979,  as  the  period 
lb  April  through  31  May  1975  was  I'oed  for  training  Air  Force  maintenance  personnal.  Although  the  test  was  prlmarly 
designed  as  a  suitability  assessment,  some  af fectlveneas  testing  was  conducted.  Laboratory  tef^tlng  tc  compare  the 
effectiveness  of  the  ALQ-99E  and  the  ALQ-137  In  performing  the  self-protection  role  was  conducted  at  the  Air  Force 
Electronic  Warfare  Evaluation  Simulator.  Similar  testing  with  vhe  ALQ-99E  and  ALQ-137  li^stallei  In  the  prototype 
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EF-lllA  teat  aircraft  war  also  conducted  against  radar  simulators  on  the  Nellis  ranges.  Flight  testiiig  was  also  cOit- 
ducted  to  evaluate  the  performance  of  the  ALR-61  in  an  internal  (ALQ-99E/  ALQ-137)  and  external  (F-4  aircraft  with 
ALQ-119  self  protection  electronic  countermeasures  pods)  electronic  countermeasures  environment.  Flight  testing  was 
completed  on  14  November  1979.  The  Air  Force  Electronic  Warfare  Evaluation  Simulator  tests  incurred  delays  due  to 
test  system  problems,  and  testing  was  c^cpleted  9  May  1980.  e  Defenfe  Systems  Acquisition  Review  Council  III  memo¬ 
randum  established  a  flight  test  goal  of  150  flight  test  houra  for  the  collection  of  Reliability  and  Maintainability 
data.  Final  flight  tee t  results  were;  85  missions  flown  out  of  89  scheduled;  261.4  flight  test  hours  accumulated  for 
reliability  data;  197.6  flight  test  hours  accumulated  for  maintainability  data;  a  5.0  I^our  Mean  Flying  Hours  Between 
Failure  was  demonstration  fer  the  ALi)'*99E  (The  threshold  was  3.0  hours.);  Mean  Time  To  Repair  for  Lt.r  ALQ-99E  was 
measured  at  3.1  hours.  However,  due  to  to  the  high  skill  level  of  the  test  team  maintenance  personnel,  a  projection 
for  a  normal  jperatlonal  unit  with  some  perponnel  In  a  training  status  w  s  nndc.  The  projection  indicated  the  ALQ-99E 
Me;  n  Time  To  Repair  could  be  4.4  hours  (The  Follon-on  Test  Evaluation  threshold  was  6.0  hors).  The  ALQ-13/,  which 
experienced  two  failures  in  121  flying  hours  for  an  Mean  Flying  Hours  Between  Failure  of  60.5  hours,  was  evaluated  as 
satisfactory  even  t’^ough  no  Follow-on  Test  and  Evaluation  threshcld  has  beei.  established.  Faluc  removal  rate  of  line 
replaceable  units  resulting  from  built- in* test/bullt-in-test  equipment  was  19.2  percent  (The  Follow-on  Test  and  Evalua¬ 
tion  threshold  was  25  percent*).  The  measured  Maintenance  Mnn  Hours  per  Flying  Hour  was  22.6.  Since  these  results  were 
obtained  in  a  sterile  teat  environment,  a  projection  was  made  to  estimate  the  Maintenance  Man  Hours  per  Flying  Hour 
for  a  mature  system.  This  estimate  was  close  to  the  current  Maintenance  Man  Hours  per  Flying  Hour  of  the  F-lllA  and 
was  determined  to  be  satisfactory.  Improvements  to  correct  ALQ-99E  software  deficiencies  discovered  during  Irltlal 
Operational  Test  and  Evaluation  were  evaluated  and  determined  tc  be  satisfactory.  Corrections  to  the  deficiencies 
dlscovereu  durin<»  Ir.itial  Operational  Test  and  Evalua.ion,  such  as  AT,Q-99E  internal  Electromagnetic  Interf crence , 

ALQ-99E  Band  4  transmitter  reliability  and  ALQ-99E  po  er  Interrupt,  were  evaluated  rnd  determined  to  be  satisfactory. 

Thv  ALR-62  flight  testing  showed  system  operation  to  be  considerably  Improved  when  compared  to  the  system’s  performance 
du’lng  Initial  Operational  Test  and  Evaluation.  The  system  experienced []’ 


"jwas  evaluated  as  satisfactory  even  though  no  Follow-on  Operational  Test  and  Evaluation 
threshold  was  established.  The  test  report  was  published  in  February  1980.  Because  all  of  the  data  from  t..e  Air 
Force  Electronic  Warfare  Evaluation  Center  testing  was  not  available  at  the  time  oC  publication,  some  of  the  Air  Force 
Electronic  Warfare  Evaluation  Center  test  results  were  published  as  an  addendum  to  the  final  report  in  August  1980. 

The  conpleticn  of  Phase  7  Follow-on  Test  and  Evaluation  ueing  production  aircraft  Is  planned  to  be  accomplished  by  Air 
Force  Test  and  Evaluation  Center  between  December  1981  and  August  1982.  This  testing  will  be  accowplished  to  confirm 
that  deficiency  corrections  have  been  Installed  In  production  aircraft  and  to  further  assess  the  operational  suitability 
of  the  aircraft.  Emphasis  will  be  placed  on  evaluating  equipment  which  had  not  previously  been  available  for  testing, 
such  as  the  intermediate  level  automatic  test  equipment.  Fcr  the  E'-'-lllA  Operational  Flight  Trainer,  initial  testing 
will  be  accompliohed  under  a  combined  Development,  Test  and  Evaluatlon/Initlal  Operational  Teat  end  Evaluation  Concept. 
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Air  Force  Tost  and  Evaluation  Center  will  conduct  the  operational  testing.  Testing  will  consist  ol  a  combined  Develop¬ 
ment  Test  and  Evaluatlon/Inl tlal  Operational  Test  and  Evaluation  at  the  contractor's  facility  and  a  dedicated  Initial 
Operational  Test  and  Evaluation  at  the  on-slte  location  (Mountain  Home  Air  Force  Base,  Idaho).  The  InHlal  Operational 
Test  and  Evaluation  will  consist  of  evaluations  In  the  following  areas:  training  capability  of  the  Opetatlatial  flight 
Trainer  for  all  tasks  assigned  to  it  within  the  training  piogram;  Instructional  capability  of  the  Operational  Flight 
Trainer  instructor-operator  station;  software  effectiveness  to  include  the  adequacy  of  computer  resources  for  develop¬ 
ing  mission  scenarios,  usability  and  maintainability;  availability  for  training  tactical  jamming,  navigational  and 
aeronautical  tasks;  the  capability  to  accomplish  scheduled  missions  and  the  Impact  ot  reliability,  malnlalnahil Ity 
and  logistics  supportabl I Ity  on  availability  for  training.  The  on-site  test  will  be  conducted  in  a  realistic  opera¬ 
tional  environment  (l.e.,  use  of  Operational  Flight  Trainer  to  train  operatlovial  crews  using  typical  training  missions 
In  the  operational  facility).  Testing  will  be  conducted  with  contractor  provided  maintenance  rnd  supnort:  equipment 
while  Air  Force  observes  "over-the-shoulder" .  The  Air  Force  will  use  computer  resources  to  generate  the  mission 
scenarios  used  to  train  aircrews  In  the  Operational  Flight  Trainer. 

3.  (U)  System  Characteristics:  Significant  EF-lllA  performance  parameters  with  Decision  Coordinating  Paper  thresh¬ 

old  values  shown  below: 


DCP  Achieved  Testing  Accomplished 


A.  (U)  Characteristics  Threshold 

Maximum  sustained  air  speed  at  .91 

Sea  level  (Mach  N-fmher) 

Unrefueled  ralssloti  radius  strike  mission  765 
Mach  0.8A  (Nautical  Miles) 

B.  AhQ-99E  Jammer  Subsystem 


Values 

Dur 

Ly 

1.07 

Final  Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Command 

Final  Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Command 

77C 

Final  Operational 

Tr-at  and  Evaluation 

Air  Force  Test  and 
Evaluatlcn  Command 

Operational 

Test  and  Evaluation 

Air  Force  Test  and 
Evaluation  Command 

Final  Operational 

Test  and  Evaluation 

Air  Force  Tjst  and 
Evaluation  Command 
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'  Final  Operational 

Test  and  Evaluation 

Final  Operational 
Test  and  Evaluation 

reliability 

Mean  Flying  Hour  Between  Failure  (hours)  3,0  12.5  Final  Operational 

Test  and  Evaluation 

Malntalnabili ty 

Mean  Time  To  Repair,  organizational  6.0  l.A  Final  Operational 

level  (hours)  Test  and  Evaluation 
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Air  Force  Test  and 
Evaluation  Command 

Air  force  Tcf.t  and 
Eva:*i.itlon  Command 

Air  Force  Test  and 
Evaluation  Command 

Air  Force  Test  and 
Evaluation  Command 
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FY  1983  RDT&E  DESCRIPTIVE 

SUMMARY 

Program  Eloment:  #64222F 

Title: 

Nucleax'  Weapon  Support 

DOD  Mission  Area:  Theater  Wide 

Nuclear 

Warfare,  #242 

Budget 

Activity: 

Tactical  Progran 

(U)  RESOURCES  : PROJECT  LISTING): 

($  In 

thousands) ; 

PROJSCl 

NUMBER  TITLE 

FY  1981  FY  1982 

Actual  Estimate 

FY  1983 
Estimate 

FY  1934 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

5708  NUCLEAR  WEAPON  SUPPORT 

2,240  1,694 

2,298 

2,059 

CONTINUING 

N/^ 

TOTAL  FOR  PROGRAM  ELEMENT 

2,240  1,694 

2,293 

2.059 

CONTINUING 

N/A 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEEL;  Prv^vldes  technical  guidance  to  the  Deparfraent  of  Energy,  and  direction 
to  the  Morr.h  Atlantic  Treaty  Organization  and  Canadian  An^ed  Forces  to  fulfill  United  States  Air  Forcr.  responsibilities 
related  to  the  de’.ielopment  and  support  of  nuclear  weapon  systems.  Supports  Strategic  Air  Command  required  Operational 
Capability  16-M  (HJC  ,  iZ'-'/S  (Air  Uunched  Cruise  Missile),  6-76  (B61  Tactical  Bomb),  6-69  (B83  Modern  Strategic  Bomb), 
and  Tactici*!  Air  Force  Statement  uf  Need  304-77  (Ground  Launched  Cruise  Missile). 

BASIS  F0i<  FT  19*^3  RDTjK  REQUESTS;  Provides  funds  for  salaries  of  the  Air  Force  Weapons  Laboratory  cadre  of  civilian 
nuclear  weapon  special istb.  lacludes  funds  to  perrrrai  Air  Force  gravity  nuclear  weapon  development.  Funds  other 
nuclear  weapon  support  actlvitteK  tuanaged  by  the  Air  Fvren  Weapons  Laboratory's  Nuclear  Engineering  System  Division. 

Cost  estimates  are  developed  by  the  Air  Fence  Weapons  Uao^^raiory. 


(U)  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMaRV; 


FY  1981 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
To  Complet 


Total 
Eef imated 
ten  Cost 


OTHER  APPROPRIATION  FUNDS: 


CONTINUING 


Procurement  * 

B83  Modern  Strategic  Bomb 
B6l  Tactical  Bomb 

Opera* Ions  and  Maintenance  * 
Bd3  Modern  Stntcglc  Bomb 
361  Tactical  Bomb 


♦Department  of  Energy  Funded 
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Project:  #5708 

Program  Element:  #6422?F 

DOD  Mission  Area:  Theater  Wide  Nuclear  Warfare,  #242 


( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Programs  were  initiated  to  develop  nuclear  warheads  for  cruise  missiles 
(W80,  W84),  gravity  bombs  (B83,  B61),  and  Intercontinental  ballistic  missiles  (MX,  HMIII).  ’'Nuclear  certif icat lon/corapati- 
bility  support  efforts  for  the  F-16,  B-52  Otfenelve  Avionics  System,  and  North  Atlantic  Treaty  Organisation  trilateral 
aircraft,  the  Tornado^  were  initiated.  On-going  efforts  supporting  all  stockpiled  Air  Force  nuclear  weapons  continued. 
Nuclear  weapon  stockpile  Improvement  efforts  for  the  B28  and  B61  warheads  were  initiated.  Engineering  development 

of  upgraded  aircraft  monitor  and  control  (AMAC)  units  for  the  FB-111  and  B-52G,H  forc<*s  was  initiated. 

2.  (U)  FY  1982  Program:  Continues  nuclear  weapon  development  support.  The  M-X  DOD/DOE  weapon  design  and  cost 
report  was  completed  and  published.,  and  efforts  are  being  initiated  to  begin  engineering  development  for  the  MX  warhead; 
upgraded  W78  warliead  was  deployed  on  MM  III  missiles  at  Grand  Forks  AFB,  ND,  and  Minot  AFB,  ND.  B61-3/4 

tactical  bombs  were  deployed. 

3.  (U)  FY83  Planned  Program;  All  nuclear  weapon  development  support  continues.  B-52/criilse  mlap.ile/short  range 
attack  missile  nuclear  certification  support  efforts  will  be  completed.  B61  3/4  deyloywent  continues.  Upgraded  AM//'s 
are  deployed  with  the  B-52  ai  FB-111  forces.  b83  development  testing  is  completed.  First  full  squadron  of  B-52  aircraft 
equipped  with  the  Air  Launched  Ciulse  Miuslle  becomes  operational  at  Griff iss  AFB,  NY.  Ground  Launched  Cruise  Missile 
first  war  reserve  production  occurs. 

4.  (U)  FY  1984  Planned  Program;  All  nuclear  weapon  support  activities  continue. 

5.  (U)  Program  to  Completion:  hot  Applicable 

6.  (U)  Hilestores •.  Not  Applicable 

7.  (U)  Resources ;  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  SuBa.-iry:  Not  Applicable 


Title:  Nuclear  Weapon  Support 

Budget  Activity:  Tactical  Program,  #4 


Project:  #  5708 

Program  Element:  #  64222F 

DOD  Mission  Area:  Theater  Wide  Nuclear  Warfare,  #242 

(U)  DETAILED  BACKGROUND  AND  DESCBIFTION:  Nuclear  weapon  development,  modification,  and  life  cycle  support  if  a  joint 
Department  of  Defense  and  Department  of  Energy  program.  Air  Force  activities  which  support  this  dual  agency  program  and 
those  Which  lulfill  unique  Air  Force  nuclear  weapon  responsibilities  are  performed  in  this  program  element. 

(U)  Nuclear  weapons  development  rejponslbil? ties  Include  acting  as  the  Air  Force  tec'.mlcal  manager  during  the  development 
and  modification  of  nuclear  weapon  assets,  and  in  the  case  of  gravity  bombs,  acting  as  the  3/ste?B  program  office  during 
weapons  development  (B83,  Bbl-B/A)  and  major  modification  (B61,  B28). 

(U)  Nuclear  weapon  carrier/compatlbllity  and  equipment  support  programs  include  performing  th<  system  related  technical 
safety  evaluations  required  to  nuclear  certify  new/modified  Air  Force  weapon  systems.  Systems  presently  unde**  study 
Include  the  B-52  Offensive  Avionics  System/Air  Launched  Cruise  Missile  System,  the  F-Ib  fighter,  and  the  North  Atlantic 
Treaty  Organization  trilateral  aircraft.  Design  responsibility  for  Air  Force  nuclear  weapons  loading  and  handling  shapes, 
and  ter  flight  and  load  crew  electronic  simulators  resides  in  this  program  element.  Pieeently  under  development  are  the 
B83  loading  and  handling  trainers,  and  the  F-16  nuclear  weapon  otore  simulator.  Nuclear  weapon  cargo  r.ieuown  testing  In 
support  of  the  Military  Alrliff  Command  for  logistic  nuclear  weapon  movements  is  also  performed. 

(U)  Nuclear  loading,  delivery,  end  transport  technical  orders  for  all  Aiv  Force  and  North  Atlantic  Treaty  Organization 
air  delivered  nuclear  weapons  are  %'ritten,  published,  and  maintained  in  chls  program  element.  Fuitds  are  provided  by  the 
Air  Force  Logljtics  Command  and  Foreign  Military  Sales  funds,  on  a  cost  reimbursable  basis. 

(U)  RELATED  ACTIVITIES:  Activities  which  are  related  to  the  warhead  development  in  this  program  element  (FE)  Include 
PE  6A3’2F  (MX),  PE  64361F  (Air  Launched  Cruise  Missile),  PE  64362F  (Ground  Launched  Cruise  Mlfslle),  PE  63319F  (Advanced 
Cruise  Missile  Technology).  Activltleo  related  to  nuclear  weapon  carrier  modification/update  Include  PE  11113F  (B-52 
Offensive  Avlonl :s  System),  PE  11115F  (FB-lllB/C),  PL  11118F  (Short  Range  Attack  Missile),  PF  11213F  (Mluuteman  Squadrons) 
FE  U212F(TITAN  Squadrons),  PE  64226F  (B-IB),  and  PE  11126F  (B-IB). 

PERFORMED  BY;  Work  is  managed  and  prlsuirily  p  rformed  by  the  Ail  Force  Weapons  Laboratory,  Elrtland  AFB,  N.M. 
Flight  testing  in  coti junction  with  the  B83  and  B6l  programs  is  performed  at  the  Air  Force  Flight  Test  Center,  Edwards 
Laboiatory  AF3,  CA,  employing  both  Air  Force  Syttema  Command  and  Strategic  Air  Command  aircraft  asacts.  An  Air  Force 
Weapons  operating  location  at  Ramstein  air  Base.  Federal  Republic  of  Germany,  mrnltors  all  work  on  the  trilateral  Tornado 
clrcraf  t . 


Title;  Nuclear  Weapor  Support 

Budget  Activity:  Tactical  Program,  #4 
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FY  1983  RDT4E  DESCRIPTIVE  SUK-iARY 


Program  Element:  #64223r 

DOD  Mission  Area;  Close  Air  Support  and  Interdiction,  #223 


T1 tie:  Alternate  Fighter  Engine 

Budget  Activity:  Tactical  Frcgrams,  #4 


(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

Project  FY  1981  FY  1932 

•v  Number  Title  Actual  Estimate 

TOTAL  FOR  PROGRAM  ELEIIEOT  "  "357869 


FY  1983 
Estimate 


9^71^ 


Total 

FY  1984  Additional  Estimated 

Estimate  to  Completion  Costs 

83,125  TBD  ~  21'>,il9 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NTED:  Provlces  funds  to  extend  tne  previous,  highly  successful  efforts  on 
the  FlOl  Derivative  Fighter  Engine  (DFE)  undor  PE  64218F,  Engine  Model  Derivative  Program  (EMDP),  to  exercise  the  option 
\  of  full  scale  development  and  qualify  the  Digital  Electronic  Engine  Control  for  the  FlOO  Engine. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Provides  Initiation  of  full  scale  engineering  development  (FSED)  of  the  FlOl  DFE. 
The  FY  83  portion  of  the  program  will  be  heavily  hardware  oriented.  By  the  end  of  the  FY  effort  (transition  phase), 

the  comaon  engine  dealgn  effort  will  be  completed  and  the  ic<K?8lgned  hardware  to  support  the  FY  83-84  »SED  will  be  on 
ovder.  Also,  testing  will  have  been  complel  for  ingestion  capability  and  operablllty/rellabU  Ity  Improvements  brought 
about  by  minor  controls  and  augraentor  changes.  During  the  latter  part  of  FY  83  this  hardware,  enough  to  bulld/convert 
and  support  five  englnea,  will  be  delivered.  In  addition,  new  rotora  will  be  procured  for  all  test  englnej.  A  sixth 
test  engine  will  be  procured  In  FY  83  and  delivered  In  early  FY  84.  Thla  engine  will  serve  as  the  engine  official  quali¬ 
fication  vehicle.  Full  scale  development  of  the  Digital  Electronic  Engine  Control  (DEEC)  for  the  FlOO  engine  will  also 
be  Initiated  to  provide  enhanced  operability  and  reduced  support  costs.  FY  83  efforts  on  the  DEEC  Include  substantial 
flight  and  ground  testing  alm^d  toward  aubatantlatlng  the  productionized  design  and  software. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

35,000 

TBD 

TBD 

Not 

Appl Icable 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 
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Program  Element;  #64223F  Title:  Alternate  Flghte-  Engine 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs,  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  FlOl  Derivative  Fighter  Engine  (DFE)  Program  was  one  of  the  first  programs 
to  be  Included  In  the  Engine  Model  Derivative  Program  (EMDP).  The  EMDP  fills  a  void  which  existed  In  the  engine  develop¬ 
ment  process  for  10  years  by  permitting  the  demonstration  of  potential  of  derivatives  of  current  enjilnes.  The  FlOl  DFE 
Is  a  fighter  version  of  the  B-1  engine,  the  FlOl.  It  consists  of  the  name  core  as  the  FlOl  with  sc.iled  technologies  ■)f 

the  F404  in  the  fan  and  augmentor.  The  three  year  EMDP  effort  on  the  FlOl  DFE  was  completed  In  FY  1981  with  the  F-16 

s,  and  F-14  flight  tests.  The  test  results  to  date  of  the  FlOl  DFE  have  been  very  successful  and  have  confirmed  the  design 
emphasis  on  reliability  and  durability.  After  a  series  of  ground  tests  simulating  1000  equivalent  mission  hours  for  the 
F-16,  the  hardware  exhibited  so  little  wear  that  the  same  hardware  was  tested  to  1000  equivalent  mission  hours  for  *-ho 
F-1‘.  The  flight  teats  In  F-16  and  F-14  test  beds  have  confirmed  the  altitude  tests  at  the  Arnold  Engineering  Develop¬ 
ment  Center  which  demonstrated  stable,  highly  responsive  operation  throughout  the  envelop.  The  engine  performance 
^  during  the  technology  demonstration  meets  or  exceeds  predictions.  In  FT  82  this  Program  !;iement  was  Initiated  to 

,>rovlde  a  transition  to  full  scale  development  and  to  maintain  the  option  of  tho  FlOl  DFE  as  a  competitive  alternative 
for  a  mld-to-late  eighties  application. 

R’^tATED  ACTIVITIES;  This  program  continues  the  development  of  the  FlOl  DFE  which  was  Initiated  under  Program 
Element  64218F,  Engine  Model  Derivative  Program  (EMDP).  The  EMDP  on  the  FlOl  DFE  was  conducted  undvr  a  Hemoranduta 
of  Understanding  with  the  Navy.  The  Navy  Is  continuing  flight  tests  In  an  F-l^  iu  FY  1982. 

(U)  WOPK  PERFORMED  BY;  The  program  Is  managed  by  the  Aeronautical  Systems  Division,  Deputy  for  Propulsion,  Wrlght- 

Patterson  i\FB,  OH.  The  FlOl  DFE  program  is  being  conducted  by  the  General  Electric  Company,  E’-cndale,  OH. 

(U)  PRCfCRAM  ACCOMPLISHMENTS  AND  FUTITRE  PROGRAMS: 

I 

1.  (U)  FY  1981  and  Prior  Accompllehments;  Efforts  conducted  under  EMDP. 

‘  2.  (U)  FY  1982  Program;  The  engineering  efforts  on  the  FlOl  DFE  shifted  to  system  opclmltatlon.  The  test  program 

will  Include  ISO  hours  of  testing  at  the  Arnold  Engineering  Development  Center  and  400  hours  of  accelerated  mlsr.ion  test¬ 
ing.  Component  testing  of  Items  such  as  the  fan,  turbine,  and  fuel  control  will  also  ku:  Included.  Long  lead  for  addi¬ 
tional  test  hardware  will  be  procured  as  part  of  the  FY  1982  program.  The  production  configuration  of  the  FlOl  DFE  will 

be  Initiated,  resulting  in  a  common  engine  design  which  can  be  applied  to  the  f-l$,  F-16,  and  r-14  aircraft. 

I 

3.  (U)  FY  1983  Planned  Program:  The  FY  B3  portion  of  the  FlOl  DFE  program  wl?i  be  heavily  hardware  oilented.  By  the  end 
the  FY  82  effort  (trancltlon  phase),  the  common  engine  design  effort  will  be  completed  and  the  redesigned  hardware  to 
support  the  FY  83-84  FEED  will  be  on  order.  Also,  testing  will  have  been  ct'mplvted  f^'r  Ingestion  capability  and  opei- 
abllity  reliability  improvements  brought  shout  by  minor  controls  and  sugmentor  changes.  During  the  latter  part  cf  FY  83 
this  hardware,  enough  to  bulld/convert  and  support  five  engines,  will  be  delivered.  In  addition,  new  rotora  will  be 
procured  In  FY  83  and  delivered  In  early  FY  84.  Thiw  engine  will,  serve  as  the  eoglne  official  qualification  vehicle. 
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Program  Elemen': ;  I64223F  Title:  Alternate  Fighter  Engine 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  1223  Budget  Activity:  Tactical  Programs,  #4 

Full  scale  development  ol  the  Digital  Electronic  Engine  Control  (DCEC)  for  the  FIDO  engine  will  also  be  Initiated  to 
provide  enhanced  operability  and  reduced  support  costs.  F~16  flight  testing  In  early  FY  83  vlll  evaluate  augmentor  steady 
state  and  transient  envelope  definitions.  Alrcra  t  accelerations  and  climbs  will  be  evaluated  as  well  as  air  starts  in 
both  the  primary  and  back  up  mode.  The  productionized  design  will  undergo  tests  at  Arnold  Engineering  Development  Center 
^  (AEDC)  and  flight  tests  later  In  FY  bi. 

4.  (U)  FY  1984  Planned  Program;  The  FlOl  DFE  FSED  will  contain  over  7*>0  tect  hofirs,  composed  of  accelerated  mission 
tests  (AMT)  and  operablllty/mechanlcal  performance  testing.  There  iilU  also  be  additional  altitude  test  effort  and 
numerous  rig  tests  to  verify  otructural/mechanlcal  characteristics.  Official  qualification  will  be  rompleted  in  .September 

^  1984.  F-16/F-15  f Tight  testing  will  be  supported  with  engineering  and  hard'iare  throughout  FY  83  and  84.  Qualification 

of  the  FlOO  DEEC  will  he  completed  with  additional  AEDC  tests  and  operational  evaluation. 

5.  (U)  Program  to  Completion;  Program  completed  in  FY  84. 


6.  (U)  Milestones:  Not  Applicable. 
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FY  1983  RDT&E  lESCRIPTIVE  SUMMARY 


Program  Element:  #64247F 

DoD  Mission  Area:  Air  Warfare  Supportf  #?25 


Title:  Modular  Automatic  Test  Equipment  (MATE) 
Budget  Activity:  Tactlc-il  Programs,  #4 


( U )  RESOURCES:  (Project  Listing)  ($  in  thousands) 

Title 


Project 

Number 


FY  1981  FY  1982  FY  1983  FY  1984  Additional 

Actual  Estimate  Estimate  Estimite  to  Completion 


TOTAL  FOR  PROGRAM  ELEMENT  12,650*  20,224  34,580  17,578  Continuing 

*  FY  1981  and  prior  year  funding  for  advance  development  was  contained  In  Program  Element  63247F. 


Total 

Estimated 

Costs 

Not  Applicable 


(U>  BRIEF  DESCRIPTION  OF  ELEMCNT  AND  MISSION  NEED:  Previous  and  current  aethods  used  to  specify,  design,  build  and 
support  autOButlc  test  systems  have  ’’esulted  In  a  proliferation  of  equipment.  Inadequate  operational  reliability  and 
supportaolllty  and  excessive  lifecycle  costs.  Aircraft  avalleblllty  (force  ’■cadlness)  has  suffered  becruse  of  malfufic- 
tlonlng  automatic  test  equipment  at  all  levels  of  maintenance.  The  Modular  Automatic  Test  Equipment  (MATE)  program  has 
developed  a  set  of  guides  which  delineate  a  standard  architecture  and  a  management  system  for  automatic  test  system  (ATS) 
aqiiisltlon  i.nd  support  tl^t  will  establish  a  frameirork  for  the  acqulsxc>.on  and  support  of  future  Air  Force  automatic 
test  systev^a.  Implementation  and  use  of  the  MATE  system  as  defined  In  t!ie  gu^Jea  »#lll  result  In  automatic  test  syctemj 
which  meet  Air  Force  readiness  requirements  and  standard  interlaces.  This  will  assure  adequate  support  for  our  forces 
and,  at  the  same  time,  simplify  the  support  of  avitomatlc  test  systems  and  control  prollf<*ratlor  of  hardware  and  software 
It  both  the  module  and  weapon  system  levels.  The  first  applications  of  the  Modular  Automatic  Test  Equipment  system  will 
be  the  Internedlste  Automatic  Tost  Syatem  (IAT3)  for  the  A-IO  Inertial  Navigation  System  (INS)  and  the  Depot  Automatic 
Test  System  for  Avionics  (DATSA).  Ihe  acquisition  of  automatic  teat  equipment  for  these  systems  Is  being  supported  as 
part  of  the  Modular  Automatic  Test  Equipment  engineering  development  program. 


(U)  BASIS  FOR  FY  1983  ROTAE  REQUEST:  Includee  funding  for  the  development  of  the  KATE  system  end  Its  apnltcatlon  to  the 
A-lO  Intermediate  Automatic  Test  System  for  Avionics  (lATS)  to  support  the  A-10  Inertial  Navigation  System  (INS)  as  well 
AS  technical  assistance  for  the  development  of  the  Depot  Automatic  Test  System  lor  Avionics  to  replace  t!i>3  aging  General 
Furpo.se  Automatic  Test  System  ("PAl'S)  currently  In  use.  The  GPAIS  equlpmenc  currently  tests  avionics  components  from 
the  C-141,  f-4,  F-111,  F-105  ano  F-106  aircraft.  GPATS  becomes  oon-auppcrtable  in  1985.  Replacement  of  this  systec  Is 
essential  for  salnt&lning  operational  readiness  of  these  aircraft.  Similarly,  the  A-lO  INS  lATS  uUl  allow  the  Atr  Force 
to  aalntaln  thin  system  in  the  field  vlthcit  contractor  support  and  tivereby  attain  th«i  required  readlnooc  posture.  Coat 
estimates  are  base.1  on  parametric  coat  anrlyaes  as  of  July  1961. 


( U )  COMPARISON  WITH  FY  1962  LESCRIPTIVR  S?:MHA!IY ' 


FY  1981 


FY  1982  FY  i'?63  FY  1984  Additional 

Estlawte  Estimate  Estimate  to  Cocpletion 


Total 

Estimated 

Coats 


13,700  20,700 


29,500  110,100 


R94 


RDt4E 


35,600 


Program  Element:  #64247F 

DoD  Mission  Area:  Air  W>^rfare  Support,  #225 


(U)  OTHER  APPROPRIATION  FUNDS: 

A- 10  INS  I ATS 

Procurement  ♦  (alrcralt) 
(Quantity) 

27131F 


FY  1981 


0 


*  Includes  Initial  spares 


1902 

ilstlmate 


i 

s 


Title:  Modular  Automatic  Test  Equipment  (MATE) 
Budget  Activity:  Tactical  Programs,  ~f^ 


FY  19C3 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

20,000 

0 

0 

37,000 

(13) 

CM 
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Program  Element:  #642A7F  Title:  Modvilar  Antoma^-lc  Test  Equipment  (MATE) 

DoD  Mission  Ar*»a:  Air  Warfare  Support,  #225  Budget  Activity:  Tactical  Programs/ M 

(U)  DETAILED  BACKGROt’^H)  AND  DESCRIPTION:  Th*=i  requlremer.t  for  a>!tomatlc  test  systems  (ATS)  to  maintain  sophi •?titcaLed 
electronic  systems  has  been  confirmed  by  government  and  Induscry  studies  conducted  over  the  past  several  years.  It 
Is  agreed  that  automatic  test  equipment  If  essential  to  mission  sf f ecfclv-jness .  Without  prope’'ly  functioning  avionics, 
combat  aircraft  do  not  fly.  Although  the  Air  Force  spends  over  one  billion  dollars  annually  to  design^  acquire,  and 
support  ATS,  the  equipment  Is  complicated  to  operate,  malfunctions  often,  and  la  difficult  to  nalntaln.  Faults  In  elec¬ 
tronic  equipment  detected  at  the  flight  line  or  Intermediate  shop  too  often  c.mnot  be  duplicated  when  the  equipment  Is 
returned  to  the  depot  for  repair.  Hence,  equipment  Is  recycled  In  the  supply  lines  anJ  not  available  for  “se  or.  aircraft. 
The  studies  alsc  Identified  proliferation  of  test  equipment  as  a  reason  for  the  high  cost  and  unreliability  of  ATE.  For 
example,  there  are  over  IOC  different  computers  In  the  Air  Force  ATS  Inventory,  each  with  Its  own  unique  maintenance 
and  repair  manuals  and  spare  parts  list.  Air  Force  attempts  to  solve  ATS  problems  through  management  Initiatives 
have  not  been  effective.  The  MATE  program  was  established  and  funded  In  FY  H‘73  to  Integrate  management  and  technical 
answers  to  ATS  problems.  In  June  1978  the  Systems  Management  Division  of  Sperry  Corporation,  and  the  Integrated  Logistics 
Suppe  .*t  Division  of  the  Vestlnghouse  Electric  Company  were  swarded  fixed  price  contracts  to  perform  the  system  defini¬ 
tion  phase  of  the  MATE  program.  The  contracts  Included  survey/study  and  study/verlf Ication  segments  and  concluded  witl. 
a  demonstration  segment  In  early  1581.  Baaed  on  the  results  of  these  contracts  and  proposals  for  the  engineeriag  devel- 
op'-ent  program,  Sperry  wan  selected  to  perform  full  sca'e  development  of  the  MATE  system  and  to  develop  the  automatic  test 
syntem  for  the  A-IO  Inertial  Navigation  System  (INS).  Sperry  will  finalize  the  guide  books  which  were  submitted  In 
draft  form  cs  part  of  the  system  definition  contracts  and  develop  the  software  needed  to  Implement  the  guide  books.  The 
finished  guide  books  will  Incorporate  the  leaeona  learned  from  previous  A7C  acquisition  programs  and  the  MATE/A-IO  engi¬ 
neering  development  and  DATSA  programs.  This  will  provide  the  bisl«<  fci  acquisition  and  support  of  future  Air  Force 
automatic  test  systems.  The  first  sysl^.its  selected  for  MATE  appllcswlon  include:  the  A"10  Inertial  Navigation  System 
and  the  replacement  for  the  General  Purpose  Automatic  Test  System  (GPATS)  which  Is  used  at  depot  level  to  test  systems 
from  the  C-lAl,  F-IU,  F-A,  F-10;>  and  F-IOS.  This  net  of  applications  will  provide  an  ope.atlotial  teat  and  evaUistlon 
of  the  application  of  the  KATE  system  to  the  autc-fsclc  test  system  aqu^sitlon/development  process.  During  the  develop¬ 
ment  of  the  Mate  system  for  the  A-10  INS,  the  Air  Force  will  buy  contractor  support  for  the  A-IO  INS.  Any  slips  In 
the  current  MATE  schedule  will  delay  the  date  on  which  the  Air  F^sree  can  support  .ihc  complete  A-10  syatem  wltlniut 
buying  additional  contractor  support  in  the  field.  Current  estimates  show  tnat  application  of  the  MATE  system  will 
save  at  least  15  percent  (over  $150  million  pe»*  year)  on  automatic  test  equipment  life  cycle  costs. 

ACTIVITIES;  The  Navy  asslgited  a  full  time  ri^oresentatlve  to  Che  MATE  Program  Off  let?  In  early  1979  tv/  make 
sure  H/'i'E  stays  attuned  to  their  needs.  The  Navy  developed  bullt-fn  test  design  gjtdes  and  Che  fault  isclatlon/ f auU 
detection  work  being  done  ef  the  Air  Force  Robw  Air  !%pveiopaent  Center  will  provide  a  bj»iila  for  d^clslrtns  concerning 
the  partitioning  of  test  functions  between  the  ATS  aud  built  lo  test  equipment.  Program  Element  (PE)  27l3’F  will 
provide  funds  fer  procuremooC  of  up  to  26  A-IO  iliS  automatic  test  equipment  atations.  Other  related  program  element* 
Include:  PE  6220AF,  Aerospace  Avionics,  Project  Nc.  2003,  Avionics  System  Design  Technology,  and  Project  N^..  6069, 
Electronic  Device  and  Clrcttlr  Technrlogy;  PE  63253F,  Advanced  System  Integration  Desonstration  (PAVE  PlLLAk)i  PE 
64219F,  Integrated  Digital  Avionics;  PE  6A20lf,  Project  No.  2560,  JOVIAL  Lan^'isge  Control  Frciltcy,  and  Project  No. 

2297,  Software  rnd  Computer  Standardization.  To  prevent  duplicatlor.  all  cognisant  Army,  Navy  and  Air  Force  crganfzatlon 
are  supplying  inputs  to  HATE  program  guides  review^.  The  HATP  Trogram  Office  supports  t.j*  Jolrf.  Logistics  Coaasandet’s 
(JLC)  Panel  on  Automatic  Testing  as  funds  and  personnel  permit. 
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Program  Element:  .^64247?  Title:  Modular  Automatic  Test  Equipment  (MATE) 

DoD  Mission  Area:  Air  Warfare  Support,  #225  Budget  Activity:  Tactical  Programs,  M 

(U)  WOrJC  PERFORMED  BY:  This  program  is  being  Implemented  by  the  Support  Equipment  Systems  Program  Office  of  the  Aero- 
nav^tlca]  System  Division  at  Wright-^at terson  AFB,  OH.  Supporting  laboratories  are  the  Air  Force  \vlonics  Laboratory 
located  at  Wright  Patterson  AFB,  OH  and  the  Rome  Air  Development  Center  at  Grlfflss  AFB,  NY,  The  system  definition 
contractors  'jere  the  Sperry  Corporation,  Great  Neck,  Long  Island,  NY  (winner  of  FSD  contract);  the  Wesllnghouse 
Electric  Company,  Hunt  Valley, MD;  and  Technology  Development  Corporation,  Arlington,  TX. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  program  began  in  FY  1978  under  PE  C3247F,  Modular  Automatic  Test 

Equipment.  Major  Air  Force  activities  during  this  period  were  directed  at  structuring  a  program  that  would  solve 

existing  automatic  test  equipment  problems,  be  responsive  to  future  requirements,  and  stay  in  tune  wl*-h  efforts  of  the 
Joint  Logistics  Commandais  and  the  Industry  in  the  automatic  test  equipment  area.  The  program  objectives  and  plans 
were  established  and  briefed  to  interested  Army,  Navy  and  Air  Force  agencies  and  to  numerous  industrial  groups.  A 
competition  in’i’olvlng  over  20  major  corporations  was  conducted  to  develop  a  system  level  definition  ot  the  MATE  system 
resulting  in  the  rward  of  two  contracts  in  June  1978.  From  these  contracts  the  necessar’-  specifications,  standards, 
and  acquisition/management  tools  needed  to  implement  an  improved  automatic  test  system  acquisition  process  were  ident¬ 
ified.  Both  rentractors  developed  draft  guides  outlining  hardware,  software,  human  Interface,  testability  and  a-'quisl- 
tlon  management  standards  and  demonstrated  how  thes-'  guides  could  be  used  in  the  design  of  cutoraatlc  test  equipment 
systems.  In  July  1981t  one  contractor  was  selected  to  continue  the  engineering  development  of  the  MATE  system  (docu¬ 
mented  in  updated  guides),  to  apply  MATE  to  the  development  of  tne  A-10  Inertial  Navigation  System  automatic  rest 
system  and  to  provide  technical  assistance  for  tiis  application  of  MATE  to  a  depot  level  automatic  test  equlpmewt 
acquisition. 

2.  (U)  FY  1982  ^togram;  Continue  full  scale  development  and  test  of  the  MATE  system  and  its  application  to  the 

A-10  Inertial  Navigation  System  (INS)  Test  System.  Begin  replacement  of  the  Depot  Automatic  Test  System  for  Avionics 
(DATSA).  A  new  prograa  eleme  nt  number  assigned  In  FY  1982  to  reflect  the  engineering  development  phase  of  the  MATE 

program.  The  funding  for  this  program  was  previously  shown  In  PE  63247F,  Modular  Automatic  Test  Equipment. 

3.  (U)  FY  1983  Planned  Program:  Continue  full  scale  development  of  the  MATE  system  and  the  a-10  INS  automatic  test 
system.  Begin  deliveries  and  operational  testing  of  the  A-10  INS  Automatic  Test  Svstem.  Contlrue  replacement  of  the 
Depot  Automatic  Test  System  for  Avionics  (DATSA)  to  suoport  continuing  depot  level  workloads  on  C-141,  F-111,  F-4,  F-105, 
and  F-106  aircraft. 

4.  (U)  FY  1984  Planned  Program:  Continue  full  scale  development  of  the  MATE  system.  Complete  development,  deliv¬ 
eries  and  operational  testing  of  the  A-10  INS  Automatic  Test  System.  Begin  deliveries  of  the  Depot  Automatic  Test  System 
for  Avionics  (DATSA).  Plan  for  development  of  an  organic  Air  Force  capability  to  qualify  MATE  hardware  and  software  for 
application  to  future  Air  Force  automatic  test  systems. 

Program  to  Completion:  Complete  technical  support  for  the  acquisition  and  installation  of  the  Depot  Automat 
Tts*.  System  for  Avionics  (DATSA)  replacement  system.  Establish  an  organizational  framework  for  the  Air  Force  to  continue 
the  evolution  and  application  of  the  Modular  Automatic  Test  Equipment  concept.  Tills  Is  a  continuing  program. 


Program  Element:  ^64247F 

DoD  Mission  Area:  Air  Warfare  Support.  <f225 


Title: 

Budget 


6. 

(’J) 

Milestones: 

Not  Applicable 

7. 

(U) 

Resources: 

Not  Applicable 

8. 

(U) 

Comparison 

with  FY  1982  Descriptive  Summary; 
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Modular  Automatic  Test  Equipment  (MATE) 
Activity:  Tatical  Program  H 


FY  1983  RDl&E  DESCRIFTIVE  SUMMARY 


Program  Elemenr.t  ^A249F  Title;  Nlght/Preclslon  Attack 

DOD  Mission  Area:  Close  Air  Support  an^i  Interdiction,  il*223  Budget  Activity;  Tactical  Programs, 

(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 

Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

To*.al  for  Program  Element 

39,985j7 

84,272 

103,758 

93,799 

102,654 

504,6^0 

269:) 

Low  Altitude  Navigation 

39,985i/ 

84,272^ 

103,758 

93,799 

102,654 

468,800 

and  Targeting  Infrared 
Systems  for  Night  (LANTIRN) 

2882  Target  Recognizer  35,800  35,80q1/ 

1/  Work  performed  under  Program  Element  63249F,  Night  Attack  Program  -  Project  2693  (LANTIRN) 

2y  Excludes  $2.999M  i.1iich  is  being  reprogrammed  to  Program  Element  63249F  for  Target  Recognizer  Advanced  Development 
^  Excludes  Advanced  Development  for  Target  Recognizer  ($32. 9M)  Included  in  Program  Element  63249F. 

(U)  BRIEF  DESCRIPTION  OF  ELfcMStfT  AND  MISSION  NEED;  The  Low  Altitude  Navigation  and  Targeting  Infrared  System  for  Night 
(LANTIRN)  w:*!!  provide  a  capability  for  low  level  precision  attack  during  night  and  othe:  than  optimal  weather  conditl 
in  air-to-'surface  interdiction  and  close  air  support  missfcns.  LATiTIRN  consists  of  navigation  and  targeting  functions 
which  will  offer  a  strike  capability  against  an  enemy  ground  attack  threat  during  day  ot  nlghtlroe  operations.  The 
LANTIPJJ  capabilities  will  preclude  the  limited  sanctuary  chat  the  enemy  presently  has  at  night  and  under  the  weather. 
The  specific  Air  Force  needs  for  an  improved  night  air-to-surf ace  attack  capability  are  documented  in  the  Air  Force 
Planning  Guide  Illfsiou  Area  Analysis,  1  December  1979  and  the  Statement  of  Need  (TAF  SON)  302-'81  drted  11  Mar  81. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  The  Nlght/Pcecislon  Attack  funding  request  will  continue  full-scale  engineering 
development  and  flight  teat  of  LANTIRN  which  was  initiated  under  Program  Element  #63249F,  Night  Attack  Program.  F-16 
integrat’on  will  be  completed  and  develcpment  podj  fabricated  for  flight  teat.  The  Wide  An^le  Raator  Head-Up  Display 
(HUD)  testing  will  be  completed  in  preparation  for  a  production  decision.  Development  costs  are  based  on  contractor 
proposal  and  program  office  estimates  for  flight  and  qualification  testing.  Production  coats  are  estimates  baa^d  on 
contractor  development  contract. 


(Quantity) 


Title:  Nlght/Precl&lon  A*~tack 
I  #^23  Budget  Activity:  Tactical  Programs, 


FY  1982 
Estlwjate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

87,600 

66 , 500 

32,700 

296,100 

(34) 

(268) 

(300) 

15,900 

118,300 

458,300 

576,300 

(34; 

(ns) 

(300) 

FY  198? 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estlffiste 

Additional 
to  Ccffipietlon 

Total 

Estimated 

Coses 

5,000 

0 

0 

6,000 

0 

15,400 

26,200 

1,293,400 

1,335,000 

(300) 

(300) 
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Project;  #2693  Title:  LANTIRN 

Program  Element;  #64249?  Title:  Night/Precision  Attack 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs,  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  threat  by  the  enemy's  formidable  armored  and  air  forces^  especially  of  the 
Warsaw  P«iCt  against  the  North  Atlantic  Treaty  Organization  (NATO),  has  increased  in  the  past  few  years  and  is  projected 
to  become  stronger  in  both  quantitative  and  qualitative  terms.  Enemy  armor,  equipped  with  night  vision  capability  and 
accurate  laser  ranging  systems,  has  been  combined  with  new  liurdware,  training  and  operational  doctrine  to  assure  a  con¬ 
tinued  enemy  thrust  during  night  and  adverse  weather  conditions.  Successful  Interdiction  and  close  air  support  missions 
against  this  projected  threat  require  accurate  target  acquisition  and  weapons  delivery.  Even  though  target  acquisition, 
laser  designation  and  attack  capability  currently  exist  for  day  visual  conditions,  serious  deficiencies  occur  when  these 
same  tasks  are  required  to  be  performed  during  night  and  adverse  weather  conditions.  The  need  is  well  documented  in 
several  sources  including  the  Air  Force  Planning  Guide,  Mission  Area  Analysis,  1  Dec  1979;  NATO  Rationallration,  Standard 
ization.  Interoperability  (RSI)  Master  PiaOr  5  Sep  1979;  and  Tactical  Air  Forces  Statement  of  Need  302-81,  Night  Attack 
Capabilities.  This  program  is  primarily  dedicated  to  improving  Air  Force  capability  to  conduct  cloce  air  support  and 
interdiction  miasions  at  night  and  under  the  weather  for  the  F-l6  and  the  A~10  aircraft,  but  is  readily  extendible  to 
other  ground  attack  aircraft  In  the  Inventory. 

(U)  RELATED  ACTIVITIES;  There  are  no  other  Air  Force  or  other  Service  efforts  to  develop  an  advanced  fire  control  pod  or 
laser  designator  equipped  Forward  Looking  Infrared  (FLIR)  pod  for  einglc  seat  aircialL.  The  enrrent  Navy  F-18  pod  has 
growth  potential  for  a  laser  designator  but  is  unsuitable  for  use  on  the  F-16  without  majoj  modifications.  The  Air 
Force  Is  evaluating  a  proposed  terrain  following  modification  of  the  F-lb  APG-66  radar  in  conjunction  with  B-lB  radar 
development  effort.  LANTIRN  procurement  will  be  accomplished  in  Program  Element  (PE)  27249F  beginning  in  FY  1984. 
Development  efforts  rre  coordinated  with  the  F-16,  A-IO  and  Maverick  Missile  System  program  offices.  FY  1982,  FY  1933 
and  FY  19C4  advanced  development  portions  of  automatic  target  recognizer  have  been  transferred  to  program  element  63249F 
to  continue  target  recognizer  advanced  development  as  directed  by  the  FY  1982  Authorizntlcn  Conference.  Collection  of 
FLIR  data  is  being  planned  by  the  Air  Force  Avionics  Laboratory  in  FY  1982  to  support  the  competitive  evaluation  of 
target  recogni'er  hardware  for  the  LANTIRN  targeting  pod.  In  addition,  the  Avionics  Laboratory  is  managing  advanced 
development  efforts  of  target  recognizer  technology  in  their  Image  Sensor  Autoprocessor  Program. 

(U)  WORK  PERFORMED  BY;  All  Air  Force  efforts  will  be  managed  by  the  Aeronautical  System  Division,  Wright-Patterson  AFB. 
Any  F-16  or  A-10  efforts  will  necessarily  Involve  the  aircraft  prime  contractor.  General  Dynamics,  Fort  Worth,  TX,  and 
Fairchild,  Long  Island,  NY,  respectively.  Contractor  for  the  Low  Altitude  Navigation  and  Targeting  Infrared  Systems  for 
Night  attcck  is  Martin  Marietta  Corporation,  Orlando,  FL.  The  Head-Up  Display  for  F-16  and  A-IO,  which  supports  the 
LANTIRN  system  in  the  coexpit.  Is  contracted  tc  Marconi  Avionics  Limited  of  the  United  Kingdom. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


1.  (U)  FY  1981  and  Prior  Accompllsfunents:  After  the  initial  budget  request  for  increased  nl^ht  attack  capability 
was  denied  In  the  FY  1979  Authorization  Bill,  the  Air  Force  examined  existing  systems  (F-12  Forward-Looking  Infrared  pod) 
as  directed  by  Congress  for  possible  adaptation  to  Air  Force  use.  FY  1980  Congressional  action  directed  that  $12.3 
million  requested  for  Airborne  Tracker  Laser  Illuminator  System  (ATLIS  IT)  in  Program  Element  64613F,  Common  NATO 
munition  be  mo<ed  to  the  Night  Attack  Program.  As  a  result  of  this  action,  FY  1979  funds  totaling  $13. 6N  were  trans- 
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Project;  #2693 
Program  Element;  #64249F 

rX)D  Mission  Area:  Close  Air  Support  and  Interdiction,  #223 


Title;  LAKTIRN 

Title;  Nlgnt/Preclslon  Attav^k 

Budget  Activity:  Tactical  Programs,  #4 


furred  from  Program  Element  64613.  A  new  program  element,  #64249F,  was  established  for  FY  1982  and  boyond  to  provide  the 
project  greater  visibility  for  prudent  management.  The  Slnglu  Seat  Laser  Designator  program  was  terminated  in  June  1930 
as  a  consequence  of  FY  1981  Authorization  Conference  direction.  A  competitive  source  selection  for  developing  he  Low 
Altitude  Navigation  and  Targeting  Infrared  System  for  Night  was  awarded  September  1980  to  Martin  Marietta  Corporitioa. 

The  Fire  Control  System  la  based  on  two  pods;  one  pod  Incorporates  a  navigation  FLIR  and  a  manual  terrain  following 
radar;  a  second  pod  contains  a  slewable  target  acquisition  FLIR  and  a  laser  designation  system.  Preliminary  Deslgxx 
Reviews  were  successfully  conducted  In  FY81  for  H!?D  navigation  pod  hardware  and  software  and  targe  ting  pod  hardware  and 
software.  Preparations  vzre  completed  for  Critical  Design  Reviews  to  be  held  early  FY  1982. 

2.  (U)  FY  1982  Program;  Aircraft  Integration  and  pod  fabrication  for  flight  test  will  be  accomplished.  Critical 
Design  Reviews  will  be  conducted  on  both  pods.  Testing  will  be  conducted  on  the  terrain  following  radar  using  a  con¬ 
tractor  airplane.  Development  and  operational  flight  testing  of  the  Head-Up-Dl splay  will  be  conducted  on  the  F-16.  The 
Increase  in  FY  1983  RDT&E  estimate  as  compared  to  the  FY  1982  Descriptive  Summary  Is  a  consequence  of  an  Independent  cost 
study  team  evaluating  most  probable  cost  based  on  a  high  confidence  program  schedule.  The  corresponding  decrease  in 

FY  1982  procurement  funding  results  from  adjustments  of  production  readiness  s';art  dete  to  better  coincide  with  represent¬ 
ative  milestonea  in  flight  testing. 

3.  (’J)  FY  1983  Planned  Program;  The  ground  Integration  will  be  completed  and  F-16  Head-Up-Dlsplay  production  will  be 
Initiated.  A-10  Integration  for  flight  test  will  begin.  The  combined  Development/Operational  Test  and  Evaluation 

will  be  completed  for  the  F-16.  As  with  the  FY  1982  cost  estimawe  changes,  the  FY  1983  adjustments  from  the  previous 
Descriptive  Summary  result  from  extensive  cost  study  and  risk  reduction  efforts. 

4.  (U)  FY  1984  Planned  Program;  Conduct  F-16  flight  testing  with  navigation  and  targeting  pods.  Continue  development 
and  fabrication  of  support  equipment.  Initiate  production  readiness  and  long-lead  procurement.  Full-Scale  Development 
will  be  luitiated  for  target  recognizer,  based  upon  mai.urlty  *it  the  technology  being  developed  and  evaluated  under 

PE  63249F. 


5.  (U)  Program  to  Completion:  Production  of  the  Head-Up-Display  for  A-IO  will  be  accomplished  from  FY  1984  through 
FY  1986.  Qualification  testing  on  first  production  pods  will  include  reliability  and  maincalnabillty  testing  in  FY  1985. 
Lot  I  production  turn  on  will  be  Inltlaced  In  FY  1985,  although  currently  approved  funding  levels  In  FY  84  and  beyond  will 
not  support  start  of  production  until  Nov  1987.  Flight  testing  on  the  A-10  will  begin  at  conclusion  of  F-16  LANTIKN 
testing  In  FY  I9d6. 
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Project:  #2693 

Program  Element:  #6A249F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction, 

#223 

Title:  LANTIRN 

Title;  Nlght/Precisiovn  Attack 

Budget  Activity:  Tactical  Programs,  #4 

6.  (U)  Milestones: 

Date  Presented  In  FY82 
Descriptive  Summaries 

Date 

A.  (U)  Begin  F-16  flight  test 

Head-Up-Display 

Jan  1982 

Jun  1962 

Pods 

Dec  1982 

Jul  1983 

B.  (U)  Complete  basic  flight  test 

Oct  1983 

Dec  1984 

C.  (U)  Production  Declslcn  (DS/RC  III) 

Jun  1984 

Feb  1985 

D.  (U)  First  production  pod  delivery 

Jun  1985 

Aug  1087 

(U)  Explanation  Milestone  Changes:  F-16  flight  test  for  Head-Up-Dlsplay  and  pods  har.  been  delayed  six  months 
In  accordance  vlth  an  ASD  Commander  decision  In  Jan  1981  to  plan  a  higher  confidence  program  t/  Including  more  time 
planned  for  Integiation  prior  to  system  test.  Completion  of  flight  test  was  extended  because  of  the  decision  tr>  increase 
number  of  sorties  flown  In  order  to  fully  evaluate  human  factors  and  automatic  features  of  LANTIRN.  Although  the  current 
development  program  will  accommodate  first  proOuct.on  delivery  by  Aug  19G6,  FY  1984  procurement  funding  In  the  FY  83 
President’s  budget  is  not  sufficient  for  first  deliveries  before  Aug  1987. 

7,  (U)  RESOURCES;  Not  Applicable 

8.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  Not  Appllcab’ie 
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FV  1933  iU)I4E  DESCRIPTIVE  SUMMASY 

Program  Element;  #64268F  Title;  Aivcraft  Engine  Component  Improvement  Program  (CIP) 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity;  Tactical  Programs y  #4 

(’J)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 

Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Eatlmcted 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

JOS, 091 

123,889 

120,472 

156,429 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  PROGRAM  ELEMENT  AND  MISSION  HEED;  Aircraft  engine  component  Improvement  programs  (CIP)  are 

^  initiated  after  an  engine/component  has  successfully  completed  all  of  the  required  development  tests,  meets  the  specifica¬ 

tion  In  the  development  contract,  aitd  the  first  production  funded  aircraft  using  the  engine/component  Is  acrepted  by 
the  Air  Force.  Historically,  systems  add  otfenslve/defenslve  equipment,  have  mfsilon  and/or  tactics  changes,  and  operate 
in  different  environments  to  meet  the  ever  changing  threats.  It  has  been  demonstrated  that  an  active  engine  ccaponent 
improvement  program  is  an  effective  means  of  reducing  the  cost  of  engine  ownership,  and  Improving  system  operational 
readiness  through  Improvements  in  durability,  maintainability,  operability,  rellabilHy,  reparability,  and  suitability 
of  the  engine  as  operational  conditions  change  and  service  time  Is  accu.aulated.  System  changes  continue  throughout  the 
operational  life  of  a  system;  therefore,  the  engine  component  improvement  program  must  continue  rt  a  reasonable* level  to 
provide  the  engineering  support  required  to  obtain  engine  changes  which  are  essential  for  satisfactory  system  performance 
in  operational  use  at  a  coot  affordable  to  the  Air  Force.  The  funds  being  requested  represent  the  Air  Force  requirements 
(  nly  aud  do  not  Include  funds  required  from  other  Services  or  Foreign  Military  Sales  on  joint  programs. 

BASIS  FOR  F¥  19b3  RDTdE  REQUEST;  A  CIP  is  required  for  each  operational  engine  In  order  to  be  able  to  identify  and 
res  five  operational  problec^s  end  potential  cost  avoidance  that  arise  during  service  use.  The  CIP  for  each  engine  general¬ 
ly  consists  of  the  following  types  of  efforts:  (1)  analytical  and  teat  efforts  to  identify  t*nc  life  limiting  parts  of  an 

‘  engine  so  that  corrective  actions  can  be  Initiated  before  operational  use  is  Impacted;  (2)  evaluation  of  new  hardware 

for  reducing  adverse  engine  Impact  on  the  environment;  (3)  drmor.stfacions  to  provide  review/revlilon  of  maintainability 
actions  to  establish  and  update  inspection  limits  and  techniques  for  field  Aud  tveLhau\  activities;  (4)  investigation  of 
field  and  test  failures  to  determine  the  significance  and,  where  appropriate,  generate  changes  on  a  timely  basis  to 
reduce  the  Impact  on  the  alicraft  mission;  (5)  reduction  of  maintenance  and  spare  parts  costs  through  the  development, 
evaluation,  qualification,  and  introduction  of  repair  techniques  or  redestgnei  parts;  and  (6)  flight  and  ground  teats  on 
engines/coropouentft  to  provide  immediate  investigation  of  service-revealed  discrepancies  and  to  evaluate  proposed  engineer¬ 
ing  changes.  Age,  use.  quantity  of  engines  and  operational  experience  are  fictors  considered  in  determining  the  resource 
location  to  each  of  these  efforts  within  a  given  engine  CIP.  A  continuing  program  Is  conducted  for  each  of  the  follow- 
In  englnes/components  to  provide  the  efforts  deemed  necessary: 
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Program  Element;  #64268F 

DCD  Mission  Area:  Close  Air  Support  and  Interdiction, 

Title;  Aircraft  Engine  Ocxnponent  Inprovement  Program  (CIP) 
#223  Budget  Activity;  Ttictical  Programs,  #4 

ENGINE  MODELS 

AIRCRAFT  APPLICATION 

FY  1983 

($  IN  MILLIONS) 

TF41 

A-7 

7.31 

'rF34 

A-10 

18.13 

J85-21 

F-5 

.95 

TF33 

E-3A 

1.93 

J79 

F-4 

2.09 

FIO) 

F-15 

18.22 

FlOO 

F-i6 

42.67 

J57 

KC-135 

1.78 

J75 

F-105 

.94 

J69 

'T-37 

.68 

T56 

C-130 

2.61 

J85 

•1^38 

.90 

TF30 

F-111 

13.75 

1^33 

C-141 

2.30 

TF39 

C-5 

4.20 

T58 

HH-3 

.59 

T64 

HH-53 

.59 

T400 

m-IN 

.31 

Gnj/T76 

ALL/OV-10 

.52 

TOTAL  120.'47 


(U)  11^*  level  of  funding  for  eacli  engine  piTogram  was  derived  ftom  a  boftoms-up  estijnate  of  development  costs  required 
to  neet  Jk.'  .s|x:cific  engines  program  objectives  and  was  reviewed  by  the  Engine  Advisory  Group  con^ri&?,\j  of  tech- 
nica l/inamjeirieut  specialists  from  the  Air  Force  logistics  Cojnrand,  Air  Force  Wright  Aeronautical  Laboratories  and 
Air  rorcv  bystems.  Coc!iran(.i. 

w_rm  1982  descriptive  summak^; 

FY  1982  FY  1983  FY  1984  Additional 

lY  1981  Estimate  Estimate  Estimate  to  OoiTpletion 

W^r{*E  105,400  131,000  130,700  fJbntinuing 


'Ibtal 

EstiiMted 

Costs 

Not 

Af)plicable 


(U)  anndt  AI^FlOPUATiat  bVtOJS:  Nc^t  A4^)licable. 
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Program  Element: 


f64268F 

i:  Close  Air  Support  and  Interdiction, 

Title:  Aircraft  Engine  Component  Improvement  Program  (CIP) 
#223  Budget  Activity:  Tactical  Programs,  #4 

ENGINE  MODELS 

AIRCRAFT  APPLICATION 

FY  IS83 

($  IN  MILLIONS) 

TF41 

A-7 

7.00 

TF34 

A-IO 

17.35 

J85-21 

F-5 

.91 

TF33 

E-3A 

1.85 

J79 

r-4 

2.00 

FlOO 

F-15 

17.44 

FI  00 

F-16 

40.61 

J57 

KC-135 

1.70 

J75 

F-1&5 

.90 

J69 

T-37 

.65 

TS6 

C-130 

2.50 

J85 

T-38 

.86 

TF30 

F-111 

13.16 

TF33 

C-141 

2.20 

TF39 

C-5 

4.02 

T58 

HK-3 

.56 

T64 

HH-53 

.56 

T400 

Uri~IN 

.30 

CTU/T7b 

ALL/OV-10 

,50 

FlOi  CED 

3-lB 

5.40 

TOTAL 

120. 4-’ 

(U)  The  level  of  funding  for  each  engine  program  waa  derived  from  u  hottoma-up  estimate  of  development  coats  required 
to  meet  the  specific  engines  program  objectives  and  was  reviewed  by  the  Engine  Advisory  Group  comprlsv-d  jf  tech- 
nlcal/raanagement  specialists  from  the  Air  Force  logistics  Command,  Air  Force  Wright  Aeronautical  Laboratories  and 


Air  Force  Systems  Command. 

( ^ >  COMPARISON  WITH  KY  1982  DESCRIPTIVE  SUMMARY : 

FY  1982 

FY  1981  Estimate 

105,400  131,000 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 


FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

130,700 

Cuntlnulng 

Mot 

Applicable 
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Program  Element:  #6A?68F  Title:  Aircraft  Engine  Component  laprovenent  Program  (CIP) 
DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  /ctlvlty:  Tactical  Prograas,  M 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Navy/Alr  For  e/ Army  have  found  it  necessary  to  nalntaln  an  engineering 
8upp( rt  capability  for  aircraft  engines  after  the  engine  development  period  to  address  problems  that  occur  over  the 
operational  lifetime  Oi.  that  engine.  It  Is  this  effort  that  Is  referred  to  as  the  engine  Component  Improvement  Program 
(CIP).  Prior  to  PY  1980,  this  program  vias  funded  lu  Aircraft  Procurement  Appropriation,  Budget  Activity  7,  Aircraft 
Support  Equipment  and  Facilities.  During  the  engine  development  program,  attempts  are  made  to  satisfy  all  knovm  engine 
requlrem'jntc.  These  are  In  terms  of  performance,  weight,  durability,  maintainability,  reliability,  and  other  specifica¬ 
tion  requirements.  It  Is  also  recognized  that  In  the  time  normally  avallnble  for  engine  development,  most  problems  will 
be  Identified  and  solved.  Howiver,  the  limitations  of  ground  testing  and  a  comparatively  short  flight  testing  period 
will  not  uncover  all  possible  operational  difficulties.  Experience  has  Indicated  that  the  engine  will  not  achieve  Its 
final  maturity  level  until  after  It  has  been  In  operational  use  for  several  years.  It  Is  during  these  subsequent  years 
When  IT, any  ot  the  engine's  problems  are  identified  and  solved. 

(U)  As  tbe  engine  progiesses  through  Ite  life  cycle.  Increased  component  failure  or  malfunctions,  operational  problems, 
and  hardware  condemnation  will  occur  with  Increasing  age  and  changing  use.  These  service  revealed  problems  must  hitve 
tlniely  corrective  action  through  modification  with  redesigned  components.  Also  there  are  Instances  where  suppliers  of 
new  components  or  spare  parts  go  out  of  business,  discontinue  manufacturing  items  for  lack  of  production  volume,  change 
increasing  prices  for  lou  quantity  orders,  or  consolidate  divisions  within  a  parent  company  which  entails  relocation  of 
tooling  and  training  new  peopie.  Engineering  surveillance  and/or  qualification  testing  of  alternate  or  second  source  of 
parts  Is  required  to  ma^r..:aln  a  supply  of  needed  components. 

(U)  The  GIF  is  the  vehicle  by  which  engine  problems  are  investigated  and  resolved.  It  Is  essential  that  such  a  program 
ixlcts  and  operates  for  the  engine  to  reach  maturity  and  remain  a  useful  power  plant  throughout  Its  life  cycle.  Without 
timely  engineering  solutions  of  the  service  revealed  problems,  reduced  operational  readiness  and  Increased  taalntenance 
overhaul  costs  will  occur  and  thereby  jeopardize  the  capability  of  the  fleet  to  achieve  Its  mission  requlreaenls . 

(U)  GIF  is  an  engineering  effort  obtained  from  the  original  engine  sanufactucer  and  procured  and  nenaged  by  the  Air 
Force  or  Navy,  or  Jointly.  The  specific  efforts  undertaken  are  determined  by  the  contracting  agency  (Air  Force  or  Navy) 
after  consideration  of  the  development  and  operational  experience,  and  the  recommendations  of  all  the  engine  users.  In 
addition,  the  maturity  and  logistic^  goals  established  for  the  particular  engine  are  used  at  program  guidelines  Histori¬ 
cally,  during  the  early  production  periods  the  CIP  effort  conceutrotes  oo  resolving  early  operational  problem  found 
with  the  engine  and  the  redesign  of  engine  parts  to  reduce  the  production  cost.  Aj  the  engine  matures,  gr^^ater  emphasis 
is  placed  on  engine  component  durability,  maintainability,  reliability  through  redeslgu  of  parts  which  limits  engine  use 
and  the  development  of  repair  procedures  to  return  used  parts  I'o  a  3e»’vlceable  condition.  The  end  result  of  the  CIP  la 
n  better  operational  readiness  oi  the  engine,  lonjer  englnr?  useful  life,  and  lower  acquisition  and  support  costs. 
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Program  Element;  #C4268F  Tirl*-  .  t 

DOD  Mission  Areil-cTise  Air  Support  snd  Interdiction,  *223 

(U)  RSUTED  ACTIVITIKS:  For  requisite  tecl.nology,  this  progrs.  drsws  on  "core"  engine  technology  (conpressor.  con'justor 
and  high  pressure  .urblne)  from  Program  Element  (PEI  63216P,  Advanced  Turbine  Engine  Gas  Generator.  and  low  pr>«ure 

turbine  technology  are  provided  by  PE  63202P,  Aircraft  Propulsion  Subsystem  Integration.  Materials  processing  and 
component  faorlcatlon  demonatratlon  come  from  PE  78011F.  Manufacturing  Technology  Program.  Additional  conponent/eng?"e 

llp^nt  Vog"a«.  »“  •  •“»»»»*"* 

(U)  WRK  PERFOR’ffiD^;  The  overall  program  Is  managed  by  the  Aeronautical  Syatema  Dlvslon.  Deputy  for  Propulsion 
rlghpPatteron  APB,  OH.  Individual  engine  component  Improvement  programs  are  managed  by  the  Aeronautical  Systems 
Division  Deputy  lor  Propulsion  and  the  Air  Force  Loglatlcs  Command's  San  Antonio  Air  Loglatlcr  Ce-ter  and  Oklahoma 
City  Air  Logistics  Center.  In-house  test  and  evaluation  effort,  are  conducted  at  the  Arnold  EMl^erln.Dev^ia^ 
Center,  Tulluhoma,  TN  and  the  Air  Force  Flight  Test  Center,  Eduards  AFB,  CA.  Contractors  Include  Detroit  Diesel 
Division,  Indanapolls,  IN  (T56,  TF41  engines);  General  Electric  Company,  Evendale,  OH  (J79  TF39  FlOl  ennlnesV 

FIO^  ?F10  c'f  n:*  .  "‘“‘V  *•“*  *"■’  Aircraft,  Vest  Palm  B-ach,  (J57,  J75 

FI  0,  TF30,  TF33  engines);  Solar  Division  of  International  Hervester,  (GTU);  and  Teledyne  CAE,  Toledo,  OH  M69  enqlne). 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

I.  (U)  and  Prior  A  compllahments;  This  engine  component  improvement  program  was  funded  In  the  procurement 

appropriation  .n  FY  1979  and  prior  and  the  ReD  appropriation,  for  FY  1980  end  beyond.  Specific  accomplishment.  Include: 


(U)  FIOQ  Engine: 


(U)  TF34  Engine: 


/MV  engineering  change*  which  resulted  in  over  $3.0  billion  cost  avoidance. 

(2)  (U)  Resolved  major  o^ierational  problems  such  as  stall-stagnation 

Inflight  shutdowns  from  over  6  to  less  than  2  per  1000  engine  flight  hour«. 

(4)  (U)  Increased  the  maximum  operating  time  for  the  various  modules  by  a  factor  of  2  to  3. 

(5)  (U)  Reduced  engine  removal  rate  from  9.93/1000  EFH  in  1979  to  8.09  in  1981. 

(6)  (U)  Reduced  maintenance  manhoura  per  EFH  from  3.4  In  1979  to  2.4  In  1981. 

/i!  Reallxed  over  §12.5  million  in  production  savirg*  from  CIP  oemonetrated  improvements. 

(2)  (U)  Corrected  the  number  3  bearing  pioblem. 

(3)  (U)  Demonstrated  fixes  which  iiave  reduced  the  depot  cost  per  flying  hour  from  $1,176  to 

//V  ^M?;  r-sduced  the  total  cost  per  flight  hour  from  $5,762  to  $588. 

revolted  in  production  coat  reduction  of  §4,300  per  engine  and 
$68  million  in  logistics  cost  avoidance. 

(5)  (U)  Reduced  engine  removal  rate  from  1.72/1000  EFH  In  1979  to  0.94  in  1981. 
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Program  Element:  #6A268F 
DOD  Mission  A 

(U)  TF30  Engine: 


...  .  .  - n—  ..  _  Title:  Aircraft  Engine  Component  Improvement  Program  fCIP^ 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Buaget  Activity:  Ta^caFPrograLTlA - ^ - ~ 


(U)  TF41  Engine: 


(U)  OTHER  ENGINES: 


(1)  (U)  Demonstrated  engineering  improvements  which  resulted  in  excess  of  $179.8  million  in 
logistic  cost  avoidance. 

(2)  (U)  Demonstrated  a  redesigned  first  stage  turbine  disc  with  a  low  cycle  fatigue  life  of  6000 
hours  versus  an  original  disc  life  of  1600  hours. 

(3)  ^U)  Redesigned  the  compressor  to  prevent  rotor  drum  fires  which  had  resulted  in  two  malor 
aircraft  accidents  and  one  test  cell  incident. 

(U  (U)  Redesigned  Che  turbine  blades  to  correct  a  safety  of  flight  condition. 

(2)  (U)  Identified  the  critical  life  limits  on  forty-one  (41)  cycle  sensitive  parts  and  con¬ 
ducted  a  risk  assessment  using  service  experience,  test  data,  and  finite  eiemert 
analysis  techniques. 

(3)  (U)  Redesigned  the  seventh  stage  high  pressure  compressor  vane  to  adequately  endi;re  static 

and  vibratory  stresses. 

The  maximum  operating  time  has  been  increased  dramatically  for  all  engines  in  the 
Coi.por.ent  laprcvcacr.t  Pic^rom  <CIP).  In  a  recent  ^Ive  y?”  •yn,  en2ln4.«ring  cWsoges  on 
resulted  in  over  $131.1  million  in  cost  avoidance,  and  the  TF33  has  had  over 
$249.6  million  in  cost  avoidance  changes. 

2.  (P)  FT  _1982  Program:  This  level  of  effort  reflects  reductions  for  Jeescalatlon,  fuel  adjustments,  and  fundlne 

>«rdwfrrirtl>e  .[rT*”"!’'  P^vldes  contlnuInR  engineering  eupport  for  »U  engine,  end  reUted 

.hardware  in  the  Air  Force  Inventory,  the  major  effort  will  be  directed  to  the  following  programs; 

1  »„H  .1?  >09  .peclflc  ta.k.  which  ere  Intended  to  (i>  reduce  elr  eborte  end  CU.. 

A  and  B  .ccc-nt.:  l2)  reduce  p<e«ture  engine  te«ovaI.  per  1000  engine  fllghr  hour,  by  ten  percent;  (3)  continue 

to  ^uuce  oafn.enance  «ohour.  per  engine  flight  hour  by  ten  percent;  (4)  .ontlnue  to  reduce  the  co.t  of  oper.tlng  ,nd 
supporting  he  engine  per  engine  flight  hour.  Major  effort  will  be  directed  tow.rd  l.provlng  hot  aectlon  durabMUy 

rr't'':  M^d  r  ‘•P^°«»ent.  including  the  first  and  -econd  .t.ge  disc! 

he  LeoT.At  f  ‘"y*'*  '•“'••Ml'ty  cowbustor.  Effort,  will  be  conducted  to  l.prov*  th=  life  of 

of  12th  al  nr^  coBpre.sor  ahr.eal  ann  the  Coepressor  inlet  V.rleb’e  Vsne  (CIVV)  synchronUlng  ring.  Ell.lnatlon 

o  12th  and  ntn  stage  yon-^J-d  case  cracking  will  be  worked,  fhe  electronic  engine  control  will  be  .odlfltd  to  increase 

g  ‘tugaentor  Segment  V  lockout  region  to  reduce  augmenter  blcvoiit  and  engine  stall.  Work  will  be  accomplished  on  an 
.aproved  reliability  Ignjtlon  system  and  a  longer  life  main  igniter.  Work  on  an  Improved  life  main  fuel  pump  will  be 
"onnUnv  will  be  conducted  ro  Improve  control  system  rell.blllty  through  slmrltfled  Back-up  Control  (BUC) 

Tcutli^  ol  rilVl  components,  aud  a  revised  cam  to  Improve  Upper  Left  Hand  Corner  (UlifC)  augmentor  operation, 

tcvtlni,  win  include  accelerated  mission  testing,  altitude  functlcnal  suUablUty  testing,  altitude  functional  sultabllUy 

r  ulr  T  '  procedure,  will  be  developed  end  tested  t^reLe 

dparc  part  buy  requirements  and  extend  the  useful  life  of  engines. 
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Program  Element:  #64268?  Title:  Aircraft  Engine  f^omponent  Improvement  Pvograre  (CIP) 
DOD  Mission  Area;  Close  Air  Support  and  Interdiction,  1223  Budget  Activity:  Tactical  Programs,  14 

(U)  TF34 ;  This  program  is  structured  to  provide  a  cost  effective  engineering  program  to  design^  qusiify  and 
Introduce  hardware  changes  to  address  the  following  goals:  (1)  reduce  the  percent  of  engines  not  mission  capable  down 
to  ten  percent;  (2)  reduce  unscheduled  engine  removals  per  1000  engiue  flight  hours  by  IS  percent;  (3)  reduce  maintenance 
manhours  per  engine  flight  hour  by  20  percent.  Effort  will  also  be  directed  toward  eliminating  ail  failure  modes  which 
impact  safety  of  flight  and  toward  improving  operational  readiness.  The  program  continues  a  life  management  program 
which  provider  a  r^eans  for  predicting  and  tra..kir.g  hardware  low  cycle  fatigue  and  tbaraml  cyclic  life  limits;  development 
and  evaluation  or  component  repair  procedures  to  reduce  the  frequency  of  repair  and  replacement  of  major  components. 
Extensive  faccoiv  accelerated  mission  testing  ,AHT)  and  component  tecting  will  be  accomplished.  A  damage  tolerance 
program  and  hot  section  life  improvement  work  will  be  continued. 

(U)  TF30;  The  contractual  engineering  effort  for  this  engint;  will  cover  the  continued  redesigii/modif icatlon  necessary 
to  resolve  flight  safety  failures  to  evaluate  the  correct  service  revealed  deficiencies,  and  to  provide  engineering 
designs  for  developing  and  testing  repairs  for  depot  and  field  implementation.  Efforts  will  include  work  on  improved 
life  for  compressor  rotor  parts,  develop  containment  capability  for  fan  section,  improve  life  high  pressure  turbine 
rotor  and  a  more  durable  fourth  stege  turbine  blade.  Testing  will  reduce  air  aborCa  per  1000  engine  flight  hours  by  14 
percent,  (2)  reduce  unscheduled  engine  removals  by  five  percent,  and  (3)  reduce  maintenance  manhours  per  engine  flight 
hour  by  eight  percent. 

(U)  TF41 :  Efforts  will  be  conducted  ti  resolve  flight  safety  problems,  address  service  revealed  deflcienclea  and 
asslot  logistics  support  by  developing  repair  procedures.  Effort  will  be  expended  to  correct  fan  disc  blade  lug  failures 
by  redesigning  the  disc  for  increased  section  thlcxnesa.  Compressor  ilth  stage  seal  cracking  will  be  worked  to  identify 
cause  of  cracks  and  develop  a  fix.  Work  to  develop  a  redundant  inlet  guide  vane  control  system  will  hit  accomplished. 
Improved  rellahllfty  fuel  system  components  and  accessories  will  be  worked.  Extensive  accelerated  mlaalon  testing  will 
be  accomplished.  These  and  other  planned  tasks  should  permit:  (1)  reducing  alt  aborts  per  1000  engine  flight  hours  by 
20  percent,  (2)  reduce  unscheduled  engine  removals  by  20  percent  aud  (3)  reduce  maintenance  manhours  per  engine  flight 
hour  bv  ten  percent. 

(L)  TF39;  Engineeri.ig  effort  will  be  dir»^cled  towards  resolving  service  revealed  problems  and  conducting  fleet 
leader  engine  testing  to  provide  early  problem  Identification  and  correction  as  well  aa  verifying  fixes  for  service 
revealed  deficiencies.  Major  effort  will  be  directed  toward  the  development  of  repair  procedures  lo  extend  the  uaelul 
life  of  expensive  parts.  Verification  work  to  titanium  fire  fixes  will  be  coctinued  with  work  or.  steel  compresacr 
vdues.  Tasks  Include  Imptoved  cyclic  life  for  the  compressor  resr  shaft  aud  improved  reliability  for  the  anil-ice 
valve.  Work  will  be  accomplished  to  correct  sump  lube  supply  "  ine  failures  rue  the  chafing.  Testing  will  Include 
a  1000  cycle  endurance  test  and  some  service  evaluation  flight  testing. 

(U)  TS6 ;  The  program  will  continue  to  address;  {!)  ."afety  of  flight  probtoma,  (2)  Improvements  to  maintain  opera- 
tloml  utility,  (3)  reduce  field  Brsintvnanre  m?*nhour3  and  costs,  (4)  reduce  overhaul  and  spare  parts  coats,  (5)  rcdu..e 
premtture  engine  removals,  and  (6)  develop  repair  procedures  to  extend  useful  life  ot  high  vtluc  part>;.  Efforts  planned 
Include  continued  work  to  Improve  facl,.ue  life  limited  turblr.?  blades,  evaluate  an  erosion  realsCent  co^-tlng  to  Improve 
compressor  performance  deterlorat ion  characteristics  and  develop  Iricreased  load  ctpacity  frunt  bearing.  Tearing 
includes  accelerated  endurance,  simulated  flight  endurance,  and  component  rig  evaluation  test”. 


Program  Element:  #64r68F  Title:  Aircraft  Engine  Component  Impro/ement  Progran  (CIP) 

DOO  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Acti’ ity:  Tactical  Programs,  #4 

(U)  Other  Engines:  The  programs  for  the  other  engines  aie  directed  toward  the  resolution  of  service  revealed  problems 
with  primary  emphasis  on  correction  of  all  safety  of  flight  problems.  Developmen*-  of  repair  procedures  or  work  arounds 
to  prevent  overhaul  line  stoppage  and  maintain  logistic  support  for  the  engines  will  be  accomplished.  Testing  will  be 
accomplished  to  verify  fixes  and  kSpalr  procedures. 

F¥  1933  and  198A  Planned  Program: 

a.  (U)  The  Engine  Component  laprovemeit  Program  (CIP)  is  a  continuous  program  carried  on  throughout  the  service 
life  of  the  engines.  Engineering  effort  will  include  the  following  general  areas  in  conducting  a  CIP  for  each  engine 
and  related  hardware. 

(1)  (U)  Investigation,  definition  and  correction  of  service  revealed  dk^flciencles. 

(2)  (U)  Improve  engine  reliability  and  maintainability  by  Improving  on  the  design  of  marginal  components. 

(3)  (U)  Extend  the  maximum  operating  time  of  the  engines. 

(4)  (U)  Reduce  overhaul  cost  by  qualifying  new  wear  limits  and  determining  part  life. 

(5)  (U)  Maintain  engine  sp -iclf ication  requirements. 

(6)  (U)  Provide  a  review  of  maln'calnabllity  actions,  establish  and  update  inspection  limits  and  techniques  for 
field  and  overhaul  activities. 

(7)  (U)  Provide  early  disclosure  of  any  weakness  that  would  limit  engine  life  and  would  normally  appear  only 

after  extended  service  operation. 

(H)  (U)  Iteduce  maintenance  and  spare  parts  cost  through  the  review,  evaluation  and  introduction  of  repair 
techniques. 

(9)  (U)  Initiate  action  to  redesign  and  improve  the  oarglnal  parts/components  as  soon  as  Investigation  and 

identification  of  potential  weaknesses  indicates  such  action  Is  appropriate. 

b.  (IJ)  The  general  activity  above  applies  to  all  icngines  In  the  Air  Force  inventory  to  one  degree  or  another. 
I'be  major  efforts  will  oe  as  follows: 

(U)  FlOOi  Investigate  and  develop  repair  procedures  to  extend  the  useful  life  of  high  value  parts;  conduct  extensive 
testing  to  verify  repalrs/redenigns  and  to  discover  potential  problems  ahead  of  fleet  experience;  reduce  engine  removal 
race  from  8.09  to  6  0  per  1000  engine  flight  hours;  reduce  ui&/atenance  manhours  per  engine  flight  hour  from  2.4  to  2.0; 
develop  itaptoved  anti-icing  capability  for  the  fan;  extend  maxlmu©  operating  time  for  the  backup  control;  develop 
increased  durability  and  reduced  laalntenance  for  the  augmentor/nozxle  and  develop  improved  durability  core  engine 
coitponents  and  respond  to  nausea  of  unscheduled  engine  removals. 

(U)  TF34 :  Eliort  on  this  engine  will  be  directed  toward  identifying  and  resolving  engine  problems/weaknesses 

before  they  occur  in  the  field.  This  will  be  accomplished  through  extensive  testing  cm*  analysis.  Tasks  include 
continuation  of  life  management  and  damage  tolerance  assessment  programs,  resolution  of  the  problem  of  water  collecting 
deficiencies  will  also  be  accomplished. 
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Program  Element,  #6A268F 

DOD  Miofiion  Area:  Cloae  Air  Support  and  Interdiction,  #223 


Title.  Aircraft  Engine  Component  Improvement  Prograa  (CIP) 
Budg  it  Activity:  Tactical  Prog-  '^ms,  lU 


(U)  TF30;  Testing  will  be  conducted  to  verify  fixes  resulting  from  the  fatigue  life  imprcvement  program  to  continue 
extending  the  time  on  lead  the  fleet  test  engines.  This  engine  has  four  models  that  have  widely  different  mlssloa 
usages  which  require  additional  testing  to  evaluate  Improvement . against  these  mission  differences.  Several  Ip.pending 
safety  of  flight  problems  will  be  addressed.  Tasks  Include  continuation  of  fan  containment  capability  development  and 
life  extension  for  fan  cUscs.  Repair  procedures  will  be  developed  to  salvage  high  value  compcnents  by  extending  their 
useful  life. 

fU)  TF41:  Accelerated  mission  tests  (AMT)  illl  be  conducted  to  verif y/quality  repair  procedures  and  redepigns 
for  durability  and  tellability  improvements.  Tasks  include  developing  improved  reliability  main  fuel  pump  and  main 
fuel  control.  Life  limit  testing  will  be  accomplished.  Continue  the  improvement  program  for  the  turbine  air  seal. 
New  repair  techniques  and  extension  of  serviceable  limits  will  be  evaluated  as  part  of  the  engine  maturation  program. 

(U)  TF39:  The  major  emphasis  for  this  englae  is  to  reduce  support  coats  by  provldln^'^  repair  procedures  and 
redesigning  parts  showing  distress  that  results  in  premature  removal  of  thu  engine.  Testing  will  be  accomplished 
to  maintain  a  lead  over  oper«itional  engines  and  to  verif y/qi^lify  repair  procedures  a.id  redesigns. 

(U)  T56;  This  program  will  concentrate  primarily  on  the  investigation!  definition  and  correction  of  service 
revealed  deficiencies  preventing  engines  from  achieving  the  scheduled  time  between  overhaul  resulting  in  higher 
logistic  support  costs.  Low  cycle  fatigue  Ilf',  analysis  will  be  continued  and  development  work  for  an  improved  dur¬ 
ability  high  pressure,  turbine  rotor  will  be  accomplished.  Effort  will  be  directed  toward  malnta^  Ing  engine  specifi¬ 
cation  requirements  as  the  engine  ages.  Maintenance  actions  will  be  reviewed  to  esiabllsh/exfend  inspection  limits 
and  to  develop  repair  techniques  for  field  and  overhaul  activities. 

(U)  Other  Engines:  The  remaining  engines  iu  CIP  are  relatively  more  mature  and  the  effort  on  theas  prof^rams  is 
directed  toward  maintaining  operational  capability  with  reasonable  logistic  expense.  As  the  engine  ages  and  accumu¬ 
lates  more  time,  new  failure  modes  are  identified  and  must  be  addressed.  Repair  and  maintenance  procedures  are 
continually  reviewed  and  modified  to  meet  the  changing  characteristics  of  the  engines. 

c.  (U)  The  cost  decrease  between  FY  82  descriptive  summary  and  the  FY  83  descriptive  summary  reflects  the 
currently  approved  program  level  of  $120. 5M  vs  the  $131. OM  FY  82  estimate.  Program  reduction  was  allocated  to  each 
progiara. 

A.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

5.  (U)  Milestones t  Not  Applicable. 

6.  (U)  Resources:  Not  Applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element ;  #64314F 

DOD  Mission  Area:  Counter  Air,  #221 


Title:  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMR.~iAM) 
Budget  Activl*.y:  Tacclcal  Programs  ^  #4 


(U)  RESOURCES  (PROJECT  LISTING); _ ($  In  thousands); 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 

Estimate 

138,07-; 

Estimate 

207,601 

Eatlmatr 

192,670 

to  Completion 
260,446 

Total 

Estimated 

Cost 


798,796 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  joint  Air  Force/Navy  program  is  structured  In  response  to 
the  Joint  Service  Operational  Requirement  and  Mission  Element  Need  Statement  to  significantly  improve  operational 
\  utility  and  combat  effectiveness  through  development  of  an  AIM-7/SPARR0W  follow-on  air  superiority  air-to-air  mlosile. 
A  North  Atlantic  Treaty  Organization  (NATO^  Staff  Target  tl»led  "Operational  Objective  for  NATO  Air-to-Alr  Klaslles 
for  the  1980s  and  Beyond"  has  identified  a  similar  requirement.  The  need  described  is  for  an  adverse  weather,  all 
aspect,  all  environment  air-to-air  missile  compatible  with  the  F-14,  F-15,  F-16,  F-18  and  appropriate  NATO  air  superi¬ 
ority  and  air  defense  aircraft.  The  missile  rust  have  a  performance  envelope  significantly  improved  over  the  AIM-7F/M, 
Increased  missile  velocity,  a  launch  and  maneuver  employment  capability,  and  the  capacity  for  multiple  target  attack 
during  a  single  intercept.  /MRAAM  will  satisfy  these  needs.  AMRAAM  Full  Scale  Development  (FSD)  is  funded  under  this 
program  element. 


(U)  BAS>S  FOR  FY  1983  RDT&E  REQUEST;  This  request  Includes  funding  for  the  FSD  contractor  to  continue  engineering 
design  and  development  of  AMRAAM  and  fabrication  of  misfiles  that  will  be  tested  during  FSD.  The  request  includes  funds 
to  introduce  a  second  source  contractor  into  the  program.  Cost  estimater  are  based  on  in-house  and  independent  cost 
estimates  pec  formed  by  and  for  the  AMRAAM  Joint  System  Program  Office  as  well  as  contractor  estimates. 

<^0JPARIS0J  with  FY  1982  DESCRIPTIVE  SUMMARY; 

Total 


HDT&7 

FY  1981 

FY  1982 
Est Irate 
141,900 

FY  1983 
Estimate 
163, SCO 

FY  1984 
Estimate 

Additional 
to  Completion 
l?8,800 

Estimated 

Costs 

424,200 

(U)  OTHER  APPROPRIATION  F(’'IDS: 

Missile  Procurement  (PE  27163F) 

59,000 

TBD 

TBD 

i  ,  ‘ 


Program  Elem-^nt:  #64314F  Title:  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRiAM) 

DOD  Mission  Area:  Counter  Air,  #221  Budget  Activity:  Tactical  Programs »  #4 

TEl AILED  BACKGROUND  AND  DESCRIPTION:  This  joint  Air  Force/Navy  proi,rfvm  has  the  overall  objective  of  continued 
Improvement  of  United  States  and  North  Atlantic  Treaty  Organization  (NATO)  air-to-air  combat  effectiveness «  The  Joint 
Alr-tc-Alr  Missile  Requirements  Study  was  Initiated  by  the  Under  Secretary  of  Defense  for  Research  and  Engineering  In 
October  1975.  Combat  deficiencies  Identified  In  Southeast  Asia  and  the  resultant  Improvements  Incorporated  In  the 
aIM“7F  were  reviewed  to  form  the  baseline  for  near  and  far  term  requirements  definition.  The  stu-iy  group  reviewed  the 
current  and  projected  airborne  threat  spectrum,  the  Air  Force/Navy  roles  and  their  relative  priorities,  and  current 
technologies.  The  Joint  Air-to-Alr  Missile  Requirements  Study  findings  were  documented  In  a  Joint  Service  Operational 
Requirement  (JSOR)  which  was  validated  In  September  1978.  This  JTOR  and  the  Mission  Element  Need  Statement  (MENS), 
approved  by  the  Secretary  of  Defense  in  January  1979,  provide  the  basis  for  the  Advanced  Medium  Range  Alr-to-Air  Missile 
(AMRA*AM)  development  effort.  The  tnreat  spectrum  for  which  aMI^AAM  is  optlclzed  Includes:  manned  aircraft  (fighters, 
boabers,  fighter-bombers  and  Interceptors)  operating  from  _jfeet  at  speeds  up  to  Mach’_  with  maneu¬ 
vering  accelerations  up  to[__jand  a  majority  of  the  cruise  missile  threat  which  operates  at  altitudes  up  to  I  Jfeet 

and  speeds  up  to  Machi_  The  projected  aircraft  threat  Includes:  Improved  capability  fori 

Jalr-to-alr  missiles. 

(U)  In  August  1980,  the  United  States  signed  a  Memorandum  of  Understanding  with  the  United  Kingdom,  Germany  and  France 
concerning  o  Cooperative  Program  for  a  Family  of  Alr-to-Air  Missile  Systems.  The  Memorandum  cf  Understanding  calls  for 
the  European  participants  to  develop  the  next  short  range  mlsciie  and  the  United  States  io  develop  AMRAAM  to  satisfy  the 
medium  range  missile  requirement  lit  the  North  Atlantic  Treaty  Organization  Staff  Target. 

(U)  The  AMRAAM  developn'ent  effort  has  the  objective  of  significantly  Increacing  United  States  and  NATO  alr-to-air  cap¬ 
ability  and  operational  utility  in  the  1980s  and  beyond  by  producing  a  more  effective,  reliable,  affordable,  maintainable 
ralislle,  with  emphasis  on  low  altitude  targets  in  an  electronic  countermeasures  environment.  To  satisfy  the  MENS,  JSOR, 
and  MATO  Staff  Target,  the  proposed  /iMRAAM  design  utilizes  Inertial  midcourse  guidance  and  an  active  radar  terminal 
guidance  approach.  Key  features  which  will  improve  operational  utility  include:  high  average  missile  velocity,  more 
range  than  AlM-7 /SPARROW,  Increased  maneuverability,  multiple  target  attack,  and  launch  and  leave  capabilities.  Mature 
technologies,  such  as  solid  srate  electronics,  high  rate  digital  computers,  and  terminal  guidance-aided  fuzing  are 
featured.  Of  prime  Importance  is  the  requirement  for  the  AMRAAM  to  be  totally  compatible  with  the  flrci/weapons  control 
systems  of  the  f-14,  ?-i5,  F-16,  F/A-18  and  appropriate  NATO  air  superiority  and  air  defense  aircraft. 

(U)  Two  contractors  were  selected  for  a  competitive  Validation  Phase  beginning  In  February  1979.  To  validate  their 
Advanced  Medium  Range  Air  to  Air  Missile  concepts  each  contractor  conducted  extemslve  ground  component  simulation,  captive 
carry,  and  free  flight  testing.  Based  cn  the  results  of  validation  testing  and  the  contractors'  proposals,  Hughes 
Aircraft  Company  of  Canoga  Park,  CA  was  awarded  a  contract  to  •:oiuplete  full  scale  development  of  his  design.  Including 
development/modification  of  launchers.  Rail  launchers  will  be  dereloped  to  provide  the  necessnry  alrcraf t/mlsslle  Inter¬ 
faces  and  will  be  capable  of  AMRAAM  and  AIM-9/ SIDEWINDER  cairlage.  T lection  launchers  will  be  modified  SPARROW  launchers 
developed  for  the  AMRAAM  so  as  to  maintain  a  SPARROW  launch  capability 
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Program  Element:  #G4314F  Title:  Advanced  ^.edtum  Range  Alr-to-Alr  Missile  (AMRAAM) 

DOD  Mission  Area:  Counter  Air,  #221  Budget  Activity:  Tactical  Programs,  PU 

(U)  RELATED  ACTIVITIES:  The  Advanced  Medium  Range  Alr-to-Alr  Missile  development  program  is  a  Joint  Service  effort 
with  the  Air  Force  as  Executive  Service  and  Navy  personnel  Integrated  Into  the  Joint  System  Program  Office  (JSPO).  The 
Navy  has  assigned  to  Che  JSPO,  the  Deputy  Program  Manager,  the  Assistant  Chief  ?5ngineer  and  various  other  assistants 
for  loglotlcs,  budget,  project  management,  and  test.  The  Joint  System  Program  Office  is  maintaining  a  close  relation¬ 
ship  with  the  F-14,  F-15,  F-16  anJ  F-I3  program  offices  to  assure  that  proper  consideration  is  given  to  the  aircraft 
modifications  tnat  will  be  required.  Other  programs  related  to  the  full  employment  capability  of  A>iKAAM  Include  target 
identification  and  improved  aircraft  radar  target  processing  techniques. 

(U)  In  the  AMRAAM  Decision  Coordinating  Paper  issued  after  Milestone  I,  the  Office  of  the  Secretary  of  Defense  directed 
that  an  Operatlona"'  Utility  Evaluation  (CUE)  be  conducted  concurrent  with  Valldatlnn  and  Full  Scale  Development.  The 
OUE  was  to  Include  simulation,  analysis  and  flight  tests  necessary  to  establish  the  operational  utility  of  AMRAAM  as 
well  as  the  cOw,t  and  effectiveness  benefits  of  AMRAAM  compared  to  alternative  systems.  An  OUE  man-ln-the-loop  simulation 
and  analysis  effort  is  underway  to  establish  the  utility  of  AMRAAM  by  comparing  the  effectiveness  of  AMRAAM  and  AIM-7M 
with  and  without  reliable  Identification  systems  and  using  single  and  multiterget  track  avionics  in  a  realistic  environ¬ 
ment.  Diie  to  the  avionics  implications,  the  OUE  was  initiated  under  Program  Element  64201F  (Aircraft  Avionics  Equip- 
pment  Development).  However,  with  the  addition  of  funds  in  fiscal  year  1931,  funding  for  the  OUE  is  in  Program 
Element  28008F,  Operational  Utility  Evaluation  of  ihe  Advanced  Medium  Range  Alr-to-Alr  Missile. 

(U)  The  AMRAAM  Validation  Phase  was  funded  under  Program  Elements  63370F  and  63370N.  Funding  for  Navy  peculiar  Full 
Scale  Development  requirements  and  Operational  Evaliiatlo.'j  Is  included  in  Progrem  Element  64314N.  Air  Force  procurement 
of  AMRAAM  will  be  funded  und jr  Program  Element  27163F  beginning  in  fiscal  year  1984. 

WORK  PERFORMED  BY:  The  Advanced  Medium  Range  Alt-to-Alr  Missile  development  and  acquisition  program  is  being 
managed  by  the  AMRAAM  Joint  System  Program  Office  at  the  Armament  Division,  F.glln  Air  Force  Base,  FL.  In  addition  to 
the  Armament  Division,  other  government  organlzatlons/faclllties  participating  in  the  development  effort  include 
White  Sands  H'ssile  Range,  NM;  Air  Force  Avlcnics  Laboratory,  Wrlght-Pattercon  Air  Force  Base,  OH;  Air  Forte  Materials 
Laboratory,  Wright-Pat terson  Air  Fx^ice  Base,  OH;  Pacific  Missile  Test  Center,  Naval  Air  Station  Pt  Mugu,  LA;  and  Naval 
Weapons  Center,  China  Lake,  CA.  Hughes  Aircraft  Company,  Canoga  Park,  CA  was  the  contractor  selected  to  continue  with 
full  scale  development  of  AMRAAM. 


Program  Element ;  #643I4F 

DOD  Mission  Area:  Counter  Air,  #221 

(U)  P?^0GRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS;  During  the  first  quarter  of  fiscal  year  1977,  the  Advanced  Medium  Range 

Air-to-A(r  Missile  desxgn  definition  was  Initiated  based  upon  the  Joint  Service  Operational  Requirement  cs  directed  by 
the  Under  Secretary  of  Defense  for  r.esoarch  and  Engineering.  Design  efforts  Included  performance  optimization,  cost 
trade-offs,  the  beginning  of  laboratory  testing  and  sclntlllation/miss  distance  reduction  demonstrations  at  the  White 
Sands  Missile  Range  facilities.  Design  proposals  were  prepared  In  anticipation  of  the  beginning  of  the  Validation 
Phase  in  fiscal  year  1978.  However,  the  fiscal  year  197E  budget  -lid  not  Inclu.ie  funding  for  the  initiation  of  the  Valida¬ 
tion  Phase..  In  July  1978  Congress  approved  a  reprogramming  request  of  $7.0  million  from  the  Air  Force  and  $6.0  mllxlon 
from  the  Navy  for  a  continuation  of  the  competitive  design  definition  effort  that  Included  component  development  and 
evaluation;  system  performance/cost/ef fectlvenesa  evaluations;  aircraft  fire  contrcl/radar  Irterface  Investigations; 
evaluation  of  the  missile V<  capability  In  an  electronic  countermeasures  and  cluuitered  target  environment;  and  continued 
analysis  of  surface-to-air  and  long  range  applications  of  AMRijAM. 

(U)  Initiation  of  AMRAAM  Validation  Phase  was  approved  at  Milestone  I  In  November  1978  and  documented  in  the  Advanced 
Uedlum  Range  Alr-to-Air  Missile  Decision  Coordinating  Paper  In  January  1979.  Thirty-three  month  Validation  Phase  con¬ 
tracts  were  awarded  to  Hughes  Aircraft  Company  and  Raytheon  Company  in  February  1979.  Efforts  during  Validation  Phase 
Included  missile  subsystem  and  system  level  design,  development  and  test;  AMRAAM  launcher  design,  development  test;  and 
Class  II  modifications  on  the  F-14,  F-15  and  F-16,  Over  180  captive  carry  test  missions  were  completed.  Seekers  from 
both  contractors  were  tested  in  electronic  countermeasures  and  benign  target  environments  in  detailed  hardware-l:i-the- 
ioop  seeker  simulations  at  the  Army  Missile  Command,  Huntsville,  Alabama  and  the  Air  Force  Armament  Laboratory,  Eglln 
AFB,  Florida.  Other  simulations  were  also  accomplished  to  evaluate  the  missiles'  flight  performance.  Each  contractor 
accomplished  seeker  development  work  and  demonstrated  the  seeker  functions  related  to  his  full  scale  development  missile. 
Controlled  test  vehicles  were  fired  to  demonstrate  safe  separation  from  the  F-14,  F-15,  and  F-16,  and  the  contractors 
began  a  series  of  guided  prototype  launches.  Test  data  from  all  areas  of  evaluation  were  compiled,  reduced,  and  analyzed, 
"lancing  and  actions  for  timely  transition  into  the  Full  Scale  Development  (FSD)  Phase  were  accomplished. 

FY  1982  PROGRAM;  Flight  testing  of  the  prototype  AMRAAMs  was  continued  through  1  December  1981  under  Program 
Elements  63370F  and  63370N.  Based  on  the  results  of  the  prototype  testing  and  evaluation  of  the  contractors'  proposals 
for  FSD  and  initial  procurement  options,  Hughes  Aircraft  Company  was  selected  to  continue  the  development  of  AMRAAM. 
Additional  prototype  vehicles  will  be  teeth'd  beginning  in  early  1982  an  will  Inciudr  an  evaluation  of  missile  c.apabllity 
in  a  clustered  target  environment.  The  resjlta  of  the  Validation  Phase  and  additional  fiscal  year  1982  teai:  firing 
results  will  be  presented  at  Milestone  II  planned  for  September  1982. 

(U)  A  50-month  FSD  effort  was  Initiated  under  this  Program  Element  (64314F).  Engineering  design  and  development  will 
begin.  The  contractor  will  begin  fabrication  and  delivery  of  development  missile  subsystems  for  teat.  Various  types 
of  ground  tests  will  be  conducted.  Modification  of  the  F-15  and  F-16  aircraft  to  be  used  during  Development  Test  and 
Evaluation/Initial  Operational  Test  and  Evaluation  will  be  irltlated.  Hardware-ln-the-loop  missile  simulations  will 
be  used  to  assess  the  contractor's  AMRAAM  design.  A  management  decision  will  be  made  concerning  the  method  for 
acquiring  a  second  source  for  production. 
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Title;  Advanced  Medium  Range  Air-to -Air  Missile  (AMRAAM) 
Budget  Activity:  Tactical  Programs,  #4 


Proi^rain  Element :  #6A314F 

DOD  Mlesion  Area:  Counter  Air,  #221 

3.  (U)  FY  1983  PLANNED  PROGRAM;  The  contractor  will  continue  dv^slgn  and  development,  ground  testing  will  continue 
a.id  the  captive  carry  flights  will  begin.  F-16  aircraft  modification  will  continue  and  modification  of  the  F-18  tor 
the  full  scaiB  development  (FSC)  program  will  begin.  The  F-15  captive  lest  program  and  dellv^^iry  of  FSD  launchers  will 
begin. 

4.  (U)  FY  1984  PLANNED  PROGRAM;  The  F-16  captive  test  program  will  bigln  and  modification  to  the  f-18  for  flight 
test  will  begin.  The  missile  design  will  be  tompleted  In  FY  1984  and  the  Critical  Design  Review  accomplished.  Initial 
procurement  funding  for  AilRAAM  will  be  In  FY  1984  under  Program  Element  27i83K.  The  first  Guided  Test  Vehicle  launch 
will  occur. 

5.  PROGRAM  TO  COMPLETION;  AMRA**il  FSD  will  continue.  The  F-14  will  U  modified  for  FSD  testing.  Extensive  Develop¬ 

ment  Test  and  Evaluation/ Initial  Operational  Test  and  Evaluation  %.ill  be  continued.  First  production  delivery  Is  planned 
for  lite  FY  1985  with  the  Initial  operational  capability  lOt  a[]  J  planned  for  FY^ 

(U)  The  total  cost  to  complete  FSD  Increased  due  to  various  changes,  many  of  which  will  contribute  to  controlling 
production  costs  in  the  outyears.  The  missile  design  has  Increased  in  complexity;  tho  weight  and  parts  count  are  up. 

The  cost  of  Integrating  and  testing  (including  modification  of  develo(»nent  test  aircraft)  on  four  aircraft  will  cost 
considerably  more  than  previously  planned.  The  -contractor  will  utilize  produc -ion  type  tooling  lo  fabricate  his  FSD 
missiles  In  e  production  facility;  thus,  eaulng  and  reducing  the  cost  oi.  transition  to  full  produo.tlon.  An  Increased 
emphasis  on  reliability  and  roalCwtalnablllty  (R&M)  to  hold  down  life  cycle  coat  resulted  In  several  added  R&M  efforts, 
such  as  tie  extensive  test  analyze  and  fix  program.  Funds  have  been  budgeted  for  the  addition  of  a  follower  contrr^tor 
during  FSD  with  the  Intent  to  introduce  early  competition  for  production  buys  and,  in  turn,  lovar  procurement  coats. 

The  use  of  a  fixed  price  FSD  contact  was  another  major  factor  Impacting  FSD  costs.  In  essence,  several  efforts  have 
been  included  in  FSD  which  result  in  higher  up-front  funding  In  development,  but  are  Intended  to  minimize  life  cycle 
costs/and  future  coets  growths. 


MILES'^’ONES; 

Date 

A. 

Start  Design  Definition 

October  1976 

B. 

Complete  Design  Definition 

May  1977 

C. 

Start  Pre-prototype  Evalcatlnna 

July  1978 

D. 

Complete  Pre-prototype  Evaluations 

September  1978 

E. 

Milestone  I 

November  1978 

F. 

Award  Validation  Phase  Contracts 

February  1979 

G. 

Subsystem  Test  Start 

March  1979 

H. 

Free  Flight  Tests  Start 

October  1980 

I. 

Subsystem  Test  End 

November  1981 

J. 

Free  Fll3tit  Tests  End 

*  (November 

1981) 

December  1981 

K. 

Award  Full  Scale  Development  Contract 

*  (November 

1981) 

December  1981 

L. 

Preliminary  Design  Review 

September  1982 
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Title:  Advanced  Medltun  Range  Alr-to-Alr  Missile  (AMRAAM) 
Budget  Activity;  Tactical  Programs,  #4 


i 


Program  Element;  #64314? 

DOD  Mission  Area:  Counter  Air,  #221 


Title:  Advanced  Medium  Range  Air-to~Alr  Missile  (AMRAAM) 
Ludgftt  Activity:  Tactical  Programs,  #4 


M.  Milestone  II 

N.  Full  Scale  Development  Subsystem  Tests  Start 

O.  Full  Scale  Development  Flight  Tests  Start 

P.  First  Production  Delivery 

Q.  Full  Scale  Development  Flight  Tests  End 

R.  Full  Scale  Development  Subsystem  Tests  End 

S.  Initial  Operational  Capability 

*  Date  presented  in  fiscal  year  1981  Descriptive  Summary 


*  (November  1981) 

*  (April  1983) 

*  (January  J985) 

*  (February  1985) 


September  1982 
May  1982 
January  1984 
September  1985 
February  1986 
^ebruary  19^6 


(U)  EXPLANMION  OF  MILESTONE  CHANGES;  The  contract  award  for  full  scale  development  (FSD)  ’^as  delayed  five  weeks  because 
an  extension  in  source  selection  to  permit  the  contractors  to  submit  updated  proposals*  When  the  source  selection  was 
extended,  the  contractors  were  granted  an  additional  five  weeks  to  launch  their  prototype  hardware.  Negotiation  of  the 
FSD  contract  resulted  in  a  rephaslng  of  the  development  effort  to  allow  an  overlapping  but  sequential  approach  to  integra¬ 
tion  and  test  on  the  four  fighter  aircraft.  This  rephrasing  resulted  in  a  later  date  for  completion  of  flight  testing. 

In  accordance  with  the  new  Office  of  the  fecretary  of  Defense  initiatives  for  improved  acquisition,  the  Milestone  II 
program  go-ahead  decision  review  will  be  held  during  FSD  ?.ftar  completion  of  the  system  preliminary  design  review  rather 
than  the  beginning  oJ  FSi). 
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Budget  Activity:  Tactical  Programs,  #A 

Program  Element  6A31AF/6337bF  -  Advanced  f^ed^l^ra  Range  Alr-to-Alr  Missile  (AMRAAM) 

Tes^ajic^  Evaluation  Data: 

i.  (U)  Development  Test  and  Evaluation:  llie  AMRAAM  program  was  Initiated  as  a  joint  Air  Force/Navy  development 
effort  (Air  Force  executive  service)  to  develop  and  produce  a  lightweight,  active  radar  guided  missile  for  use  on  the 
F-IA,  ?-15,  F-16,  and  F-18.  With  the  signing  of  the  Memorandum  of  Understanding  for  a  Family  of  Alr-to-Alr  Missile 
Systems,  AMRAAM  will  be  compatible  also  with  the  German  F-AF  and  British  Tornado.  The  Mission  Element  Need  Statement 
and  Joint  Service  Operational  Requirement  call  for  Improved  effectiveness  (high  velocity,  launch  and  leave,  multiple- 
target  attack),  operational  utility  (short  range  operational  launch  without  airborne  Intercept  radar),  reliability, 
maintainability  and  af fordebllltv.  Beginning  with  full  scale  development  (FSD),  AMEAAM  must  address  the  requirements 
In  the  Operational  Objective  for  NATO  Alr-to-Alr  Missiles  for  the  1980s  and  Beyond. 

(U)  Development  of  AMRAAM  is  being  managed  by  the  AMRAAM  Joint  System  Program  Office  at  Bglln  APB,  Florida. 

The  32 A 6th  Test  Wing  at  the  Armament  Division  Is  the  Developmen*-  Teat  and  Evaluation  (DT&E)  test  agency  with  Air 
Force  Test  and  Evalutlon  Center  the  Operational  Test  and  Evaluation  (OT&E)  test  agency.  The  Pacific  Missile  Test 

Center  and  the  Operntlonal  Test  and  Evaluation  Force  are  the  Navy's  development  and  operational  test  agencies. 

(U)  Following  the  completion  of  concept  definition  and  Milestone  1  (November  1978),  contracts  were  awarded  to 
liughes  ond  Raytheon,  2  February  1979,  for  the  33-month  competitive  Validation  Phase.  In  early  fiscal  year  1982,  one 
of  these  contractors  will  be  selected  to  begin  ;'uli  Scale  Development  (FSD).  Milestone  II  is  planned  during  FSD 
after  system  Preliminary  Design  Review  (September  1952).  Combined  Development  Test  and  Evaluation/Initlal  Opera¬ 
tional  Test  and  Evaluation  (DT&K/IOT&E)  is  planned  for  the  Validation  and  Full  Scale  Development  phases.  In  addi¬ 
tion,  a  separate  phase  of  Initial  Operational  Test  and  Evaluation  (lOT&B)  Is  planned  near  the  end  of  Full  Scale 
Development . 

(U)  Validation  phase  tec^t  and  evaluation  was  Initiated  early  in  fiscal  year  1980  and  included  a  variety  of 
ground  captive  carry  and  free  fllgiic  testing  Intended  to  provide  data  necessary  for  management  to  confirm  that  the 

AMRAA'^:  concept  was  sound  and  that  the  technical  risks  In  proceeding  with  FSD  were  acceptable.  To  faclllate  the 

validation  testing,  each  of  the  competing  contractors  developed  their  own  missile  design  and  fabricated  hardware 
which  has  matured  in  design  from  early  checkout  vehicles  to  prototype  AMRAAKs . 

(U)  Each  contractor's  prototype  hardware  waa  tested  to  examine  Its  potential  fei  satisfying  the  Joint  Service 
Operatonal  Requlremenls  such  as  Improved  end  game  performance,  look-down  shoot-djwn  capabilities,  multimode  guidance 
flexibility,  enhanced  electronic  counter-counterQ.-?asure8  potential,  mvltl-alrcraft  compatibility  and  reliability  and 
j^ert ormai.ce  goals.  Included  in  the  free  flight  testing  were  de^onslratlontf  of  /MRAAH's  unique  autonomous  guidance 
mode,  us  well  as  a  coaanand- inert lal  active  3u*dance  mode. 

(U)  Ground  testing  Included  such  things  as  wind  tunnel,  wai'e'^d,  and  fuxe  testing  as  well  as  Integration 
testing.  In  addition,  extensive  simulation,  including  hardware-ln-thc-loop,  was  conducted  to  assess  system  perform¬ 
ance  In  benign  as  well  as  electronic  countermeasures  envlronmentr  •  More  Chan  70  integratlon/environuental  missions 
were  flown  with  F-IA,  F-Ij  and  F-16  aircraft;  only  form  and  fl‘,  t  ;;it8  were  accomplished  cn  the  F/A-18.  Validation 
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Budget.  Activity;  Tact_lcal_ProjBraffi8 ,  #4 

Program  Element;  64314f763370F  -  Advanced  Medium  Range  Alr-to-Alr  Mlaslle  (AMRAAM) 

captive  carry  testing  also  consisted  of  over  90  flights  with  the  contractors*  AMRAAM  seeker  test  units  studying 
acquisition,  tracking  and  prelaunch  functioning.  ^ 

(U)  Validation  phase  free  flight  testing  Includea  launches  of  separation,  controlled  and  guided  test  vehicles. 
Safe  separaton  has  been  demonstrated  from  the  F-14,  F-15  and  F~16  aircraft.  A  serlec  of  guided  teat  vehicle  launches 
has  been  initiated  with  four  successful  guided  intercepts  of  targets.  These  launches  were  off  F-lSs  and  F-16s  and 
Included  two  direct  hits.  Additional  guided  prototype  launches  are  planned  for  all  three  test  aircraft. 

(U)  During  Full  Scale-Development,  multi-service  DT&E  will  begin  in  fiscal  year  1982  and  continue  through 
early  fiscal  year  1986.  FSD  testing  will  be  conducted  using  pre-production  missiles  and  proposed  support  equipment. 

The  major  objectives  of  the  DT&E  testing  are  to: 

a.  (U)  Provide  sufficient  Lesting  to  d^itermlne  equipment  readiness  for  Initial  Operational  Test  and 
Evaluation.  Areas  that  will  be  addressed  Include  performance,  compatibility,  interoperability,  reliability,  main¬ 
tainability  and  logistical  supportablltty . 

b.  (U)  Determine  if  the  system  meets  contract  specification  requirements  and  Identify  technical  deficien¬ 
cies  so  that  changes  can  be  instituted  before  the  start  of  production. 

c.  (U)  Demonstrate  compatibility  of  the  ejector  launcher  with  the  AIM-7  and  the  rail  launcher  with  the 

AIM-9. 

d.  (U)  Demonstrate  complete  integration  with  the  F-14,  F-.15,  F-16  and  F/A-18  aircraft. 

(U)  Although  a  firm  schedule  for  Full  Scale  Development  has  not  been  prepared.  Development  Test  and 

Evaluation  will  Include  extearive  laboratory,  captive  flight  and  Hve  tiring  tests.  The  tests  will  Include  elec¬ 
tronic  counter  countermeasures  testing,  logistic  support/ground  supper',  evaluallonr  and  simulated  operational  envl- 
ronmento  where  ship  suitability,  electromagnetic  Interference  and  aircraft  catapul t/arreptment  will  be  evaluated. 

2.  (U)  Operational  Test  end  Evaluation:  No  Advanced  Medium  Range  Alr-to-Alr  Mlrslle  (AMRAAM)  Operational  Test  and 

Evalt.atlon  has  been  accomplished  to  date.  Combined  Development  Test  and  Evaluatlon/Inl :  tal  Opeiatlonal  Test  and  Eval¬ 
uation  is  planned  during  the  Demonstration  and  Validation  Phase  and  Full  Scale  DevelopT-ent .  In  addition,  a  separate 
phaa  -  of  Initial  Operational  Test  and  Evaluation  will  be  conducted  at  the  end  of  Full  Scale  Development.  Air  Force 
Is  lead  Service  with  the  Air  Force  Test  and  Evaluation  Center  as  Operational  Test  and  Evaluation  test  agency. 

(U)  Demonstration  and  Validation  H^«e .  Operatlr.nal  Test  and  Evaluation  conducted  during  this  phase  will  consist 
of  taonltoriug  Development  Test  and  Evaluation  tests.  The  missiles  to  be  tested  will  be  functionally  but  not  mechani¬ 
cally  slirlUr  to  production  items.  Air  Force  Test  and  Evaluation  Center  will  prepare  c.n  independent  report  on  the 
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Budget  ^ctl_vl^:_  Tactical  Programs,  #4 

Program  Efemenf  :  64314F/63370F  -  Adva^iced  Medluiii  Range  Alr-to-Alr  Mlssllu  (/vMRAAM) 

projected  operational  effectiveness  and  suitability  of  both  systems  tested.  Demonstration  and  validation  testing 
will  be  conducted  fro©  flsccl  year  1980  through  mld-flscal  year  1982. 

Scale  Development  Phase.  Initial  Operational  Test  and  E'-aluatlon  will  be  combined  with  Development 
Test  and  Evaluation,  where  possible,  when  the  AMRAAN  configuration  Is  representative  of  production  missiles.  A 
separate  phase  of  Initial  Operational  Test  and  Evaluation  will  be  conducted  near  the  end  of  Full  Scale  Development 
u£,lng  pilot  production  missiles.  Data  collected  during  both  the  combined  and  separate  phases  of  Initial  Operational 
Test  and  Evaluation  will  be  used  to  provide  a  valid  estimate  of  the  Advanced  Medium  Range  Alr-to-Alr  Missile’s 
operational  effectiveness  and  suitability  to  support  Milestone  111.  Full  Scale  Development  testing  will  be  conducted 
from  late  fiscal  year  1983  through  fiscal  year  1986. 

(U)  Air  Force  Test  and  Evaluation  Center  will  have  the  overall  management  responsibility  for  Advanced  Medium 
Range  Alr-to-Alr  Missile  Initial  Operational  Test  and  Evaluation.  The  United  States  Navy  Operational  Test  and 
Evaluation  Force  will  ensure  that  Navy  requirements  aie  Included  In  the  Initial  Operational  Teat  and  Evaluation 
test  plan. 

(U)  While  specific  test  locations  have  not  been  determined^  ranges  with  the  capability  (with  modification)  to 
test  the  Advanced  Medium  Range  Air-to-Alr  Missile  are: 

(1)  White  Sands  Missile  Range,  New  Mexico. 

(2)  Eglln  Gulf  Test  Range,  Florida. 

(3)  Pacific  Missile  Test  Centet  Range,  California. 

(4)  Naval  Weapons  Centei  Test  Range,  Californls. 

(U)  Only  preliminary  Advanced  Medium  Range  Alr-to-Alr  Missile  Initial  Operational  Test  and  Evaluation  planning 
has  been  accomplished  to  date.  The  planned  combined  Development  Test  and  Evaluatlon/lnltlal  Operational  Test  and 
Evaluation  program  will  consist  of  approximately  96  total  missile  firings  from  the  F-14,  F-15,  F-16  and  F-18. 

Navy  operational  testing  will  follow  with  production  hardware.  During  the  combined  testing,  a  concurrent  but  separate 
In^cial  Operatlonai  Test  and  Evaluation  test  phase  is  planned  which  will  include  firing  29  pilot  production  missiles 
i  rora  the  F~16  and  a  2000  hour  captive-carry  reliability  program  using  another  20  pilot  production  missiles.  The 
planned  testing  will  provide  data  for  a  decision  to  continue  production  of  AMPAAM. 

(U)  Oev'lslon  Coordinating  Paper  l'^4,  13  January  1979,  levied  an  additional  requirement  on  the  services  to  perform 
an  Advanced  Medium  Range  Alr-to-Alr  Missile  operational  utility  c/aluatlon  (OllE).  The  operational  utility  evaluation 
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Budget  Activity:  Ti^^l<^a]l^Pro^ara8 ,  ik 

Prc>graa  Element .  64314F/63376f  -  Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRAAM) 

is  to  consist  of  analyses,  air  combat  slisulatlon,  and  flight  tests  as  required  to  establish  the  operational  utility  of 
AMRAAM.  The  Office  of  the  Secretary  of  Defense  (OSD)  has  instructed  the  services  to  Initiate  the  analysis  and  slm- 
ulaton  tests  and  present  the  results  at  DSARC  II.  In  May  1979,  the  Air  Force  Test  and  Evaluaton  Center  contracted 
with  McDonnell  Douglas  for  the  conduct  of  the  air  combat  slmuletlon.  To  date  two  F-IS  and  two  F-iG  test  periods  are 
complete.  One  additional  test  perltK.  for  each  aircraft  will  be  finished  by  February  1982  to  complete  the  test.  The 
simulator  facility  has  maintained  a  high  reliability  rate  and  testing  to  date  has  been  highly  satisfactory.  The 
utility  evaluation  Is  an  operational  test  and  Is  funded  under  Program  Element  28008F,  AMRAAM  Operational  Utility 
Evaluation . 


(U)  Air  Force  and  Navy  personnel  will  operate  the  AMRAAM  throughout  the  development  program.  Contractoi-  nerson- 
nel  will  maintain  the  AMRAAM  during  demonstration  and  validation  and  the  beginning  of  Full  Scale  Development.  There¬ 
after  all  equipment  will  be  maintained  by  Air  Force  and  Navy  personnel. 

3.  Systems  Characteristics;  The  nlssile  Is  being  defined  in  response  to  the  Mission  Elemevit  Need  Statement 

and  the  Joint  Service  Operational  Requirement  and  the  Operational  Objective  for  NATO  Air-to-Alr  Missiles  for  the  1980s 
and  Beyond.  The  objectives  data  listed  below  are  tentative  and  reflect  Joint  Service  Operational  Requirement  specifics 
which  will  continue  to  be  subjected  to  cost/f erformance  trade-offs. 


and  evaluation  data: 

A .  Pe  ^f  o  r:^  cc  e  9^1®  ctlves 

Speed,  Maximum  Mach 
Altitude,  Feet 
Maximum 
Minimum 
Range : 

Maximum  Nautical  Miles 
Minimum,  Feet 
Kill  Probability,  Percent 

B.  Reliabjlit^ 

Mean  Flight  Hor.rs  Between  Failure  450-600 

Free  Flight  .tf-.85 


Demonstrated 


To  be  demonstrated 

To  be  demonstrtted 
To  be  demonstrated 

To  be  demonstrated 
To  be  demonstrated 
To  be  demonstrated 

Demons t rat ad 

To  be  demonstrated 
To  be  deson.'^t rated 


f 
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Alr-to-Alr  Missile  (AMRAAM) 


200-350 

25-50  To  be  demonstrated 

Active  radar  tcrminal/lnertiil  mid¬ 
course 

F-14,  F-15.  F-16,  F-18,  F-AF  (German), 

Tornado  (British) 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6432iF  Title:  Joint  Tactical  Fusion  Program 

DOD  Mission  Area;  Tactical  Command  and  Control,  #344  Budget  Activity:  Tactical  Programs,  #4 

(U)  RESOURCES  (PROJECT  LISTING.)  ($  In  thousands): 


Project 
Numbe  r 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT!/ 

5,4231/ 

5,280 

9,908 

TBD 

TBD 

TBD 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  tactical  forces  have  a  critical  need  to  rapidly  (on  a  Near  Real 
line  basis)  exploit  tlme-'sensltlve  and  high  volume,  multi-sensor  Information.  The  objective  of  this  program  is  to 
develop  and  field  an  Enemy  Situation  Correlation  Element  (ENSCE)  which  will  correlate  and  aggregate  multi-source  sensor 
data;  provide  precise  location  of  opposing  force  structures  or  nodes;  and  provide  ground  battle  situation  displays  to 
support  the  Tactical  Air  Control  Centers.  Information  will  be  shared  with  the  Army  All-Source  Analysis  (ASAS)  System. 

(U)  BASIS  FOR  1983  RDT&E  REQUES*;  Includes  funds  to  support  Congressional  redirection  of  the  Battlefield  Exploitation 
and  Target  Acquisition  (BETA)  and  Tactical  Fusion  Division  (TFD)  Projects  to  combine  with  related  Army  projects  and  form 
the  Joint  Tactical  Fusion  Program.  The  Air  Force  configuration  of  the  system  developed  In  this  Joint  effort  will  be  the 
ENSCE.  (he  cost  estimate  was  developed  by  the  Joint  Tactical  Fusion  Program  Management  Office  (JTFPHO). 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1981 

RDT&E  TOIAL  FOR  PROGRAM  ELEMENT  5,500 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 


FY  1982 
Estimate 

10,000 


FY  1933 
Esr Imatc 

8,700 


FY  1984 
Estimate 


Additional 
to  Completion 

24,100 


Total 

Estimated 

Costs 

68,400 


1/  FY  1983  funds  reflect  minimum  funding  to  support  the  program,  out-year  funding  will  be  provided  when  firm  eatimatei 
are  established 

These  funds  were  pievloualy  identified  under  PE  27431F. 
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Program  Elemant:  #64321F  Title;  Joinv  Tactical  Fusion  Program 

DOD  Mission  Area:  Tactical  Command  an^i  Control.  #544  Budget  Activity:  Tactical  Programs,  #4 

(U)  DETAILEP  BACKGROUND  AND  DESCRIPTION:  Thfe  employment  of  highly  mobile  end  technological 1>  advanced  weapon  systems  by 
opposing  tactical  military  forces  requires  early  detection,  Identification  and  location.  To  support  this  requirement, 
sophisticated  sensor  systems  which  can  detect  and  locate  basic  elements  (such  as  electronic  emltteis)  are  being  Increas¬ 
ingly  employed.  There  Is  a  critical  need  to  rapidly  exploit  this  time-sensitive  and  high  volume  of  sensor  Information. 
'  The  purpose  of  this  program  Is  to  develop  and  field  an  ENSCE  whlcV.  will  correlate  and  Aggregate  the  Inrge  number  of 
elements  (such  as  multi-channel  radios  and  radars)  detected  by  various  sensor  systems}  and  reduce  them  to  force  structures 
(such  ae  command  posts  and  air  defense  batteries);  provide  ground  battle  situation  displays;  and  provide  target  nomina¬ 
tion  support  to  the  Tactical  Air  Control  Centers.  The  Services  have  submitted  the  Joint  Tactical  Fusion  Development 
and  Acquisition  Program  Plan  to  the  Office  of  the  Secretary  of  Defense  based  on  Congressional  redirection  of  the 
'  Battlefield  Exploitation  and  Target  Acquisition  (BETA),  Tactical  Fusion  Division  (T?D),  and  All  Source  Analysis  System 
(ASAS)  Projects  to  combine  and  form  a  joint  effort  called  the  Joint  Tactical  Fusion  Program.  Current  plans  are  to 
acquire  fusion  systems  for  the  Services  at  the  earliest  possible  date,  maximizing  the  use  of  common  hardware  and  ensuring 
interoperability  within  and  among  Services. 

(U)  RELATED  ACTiViTIES;  Related  Program  Elements  include:  64321A,  Joint  Tactical  Fusion  Program,  for  the  Army  ASAS. 
27431F,  Tactical  Air  Incelllgence  Systems;  for  the  procurement,  operation,  and  maintenance  of  the  Air  '/^'orne  ENSCEs.  And 
63789F,  Command,  Control,  and  Communication  Advanced  Development;  for  advanced  development  of  the  software  required  to 
Incorporate  future  Air  Force  sensors. 

(U)  WORK  PERFORMED  BY:  The  Executive  Agent  for  the  Joint  Tactical  Fusion  Program  Is  the  Army.  The  JTFPMO,  manned  by 
personnel  from  all  Services  and  the  National  Security  Agency,  is  located  at  the  Harry  Diamond  Laboratories,  Adelphl,  MD. 
All  Air  Force  manpower  (Including  authorizations  previously  at  Hanpcom  AF3)  has  been  transferred  and  collocated  with 
the  JTFPO.  TRW,  Redondo  Beach ^  California,  was  the  prime  contracuor  for  the  BETA  Test  Bed  development.  EjM  Corporation 
I  performs  malncenauce  on  the  test  ueds. 

(U)  PROGRAM  ACC0MFLISHML?rC3  AND  FUTURE  PROGRAMS; 


FY  1981  and  Prior  Accomplishments:  A  Tactical  Fusion  Division  study  was  initiated  and  completed  In  FY  1977.  A 
Battlefield  Exploitation  and  Target  Acquisition  (BETA)  Project  Request  for  Proposal  was  released  to  l.idustry  In  November 
1977.  Prime  contract  was  awarded  in  February  1978  to  TRW  for  the  development  of  the  BETA  Test  Bed.  Modifications  re¬ 
quired  to  interface  sensor  subsystems  were  determined.  Communication  support  plans  were  prepared  and  a  Critical  Design 
Review  was  conducted  in  February  1979.  Plans  for  the  modification  to  sensor  rubsystems  and  communication  support  equip¬ 
ment  were  accomplished.  Cubsy stems  to  interface  the  sensors  with  the  testbed  were  developed  and  installed.  Development 
of  the  communication  subsystem  and  support  equipmei't  continued.  Project  funds  were  used  to  continue  the  eoftvare  develop¬ 
ment  acd  correct  teatbed  deficiencies*. 
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Program  Element:  #64321F  Title:  Joint  Tactical  Fusion  Program 

DOD  Mission  Area:  Tactical  Command  and  Control,  #344  Budget  Activity:  Tactical  Programs »  #4 

2.  (U)  FY  1982  Program:  Continue  joint-service  development  and  acquisition  of  a  militarised  fusion  system  fo.:  earliest 
possible  fielding.  The  FY  1982  effort  will  focus  on  performing  systems  englneerlng/lntegraclon  functions,  generating 
the  Statement  of  Work  and  specifications  and  preparation  of  the  Requests  for  Proposals  for  the  militarized  terminals, 
hardware  for  the  correlation  centers,  continuing  software  development,  and  continuing  development  of  the  simulation 
program  to  drive  the  fusion  system  during  testing  and  operational  exercises.  Congress  reduced  funds  In  FY  1982,  thereby 
denying  “funding  for  a  European  teat  of  existing  fusion  testbec  components."  In  a  separate,  but  related  action,  Congreso 
did  not  object  to  sending  a  testbed  to  Europe  to  fulfil)  a  USCINCEUR  urgent  requirement  for  a  limited  operation  fusion 
capability. 

3.  (U)  FY  1983  Planned  Program;  A  source  selection  process  will  commence  In  FY  19C3.  All  necessary  experimental  work 
will  have  been  performed,  user  assessments  provided,  user  requirements  prioritized,  and  the  proposed  system  ready  for 
full  scale  development.  Work  will  continue  on  the  definition  and  Implementation  of  the  communications,  sensor  and 
command  and  control  Interfaces.  Wor’  to  support  development  and  training  will  continue.  The  testbedr  will  be  utilized 
for  user  evaluation,  participation  In  Joint  and  Service  unique  exercises,  and  as  a  development  tool  tor  f.he  evaluation 
of  thu  evolving  versions  of  the  software. 

4.  (U)  FY  1984  Planned  Program:  Continue  development  contract. 

5.  (U)  Program  to  Completion:  Development  of  the  militarized  production  prototype,  hardware  will  continue.  Acquisi¬ 
tion  of  the  long-lead  Items  for  the  follow-on  limited  production  run  will  be  initiated.  The  continuing  software  develop¬ 
ment  effort  will  yield  an  upgraded  software  configuration  which  will  be  implemented  on  the  testbed.  One  production  proto 
type  hardware  set  will  be  delivered  and  a  combined  Development  Test  and  Evaluation  and  an  Operational  Test  and  Evaluation 
will  be  conducted  over  a  one-year  period. 

6.  (V)  Milestones:  Not  Applicable 

7.  (d)  Resources :  Not  Applicable 

8.  (11)  Comparison  with  FY  1982  Descriptive  Summary:  Not  Applicable. 
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Budget  Activity:  Tactical  Programs,  _ _ 

Program  Element :  64321F,  Joint  Tactical  Fusion  Program 

Pr 0,1  ec t ;  Enemy  Situation  Correlation  Element _ 

TEST  AND  EVALUATIQK  DATA 

1.  (U)  Development  Test  and  Evaluation;  The  Battlefield  Exploitation  and  Target  Acquisition  (BETA)  Project  vas  estab¬ 
lished  to  design  and  develop  a  testbed  primarily  in  support  of  Army  and  Air  Force  tactical  command  centers.  The  project 
vas  to  demonstrate  ana  evaluate  the  feasibility  and  utility  of  correlating  inputs  from  multiple  tactical  battlefield 
sensors  and  national  sensors  to  produce  ground  situation  displays  and  target  nominations  in  near-real  time  for  improved 
battle  management.  The  BETA  testbed  is  a  joint  Army /Air  Force  project  with  the  Army  as  lead  service;  during  Congressional 
review  of  the  project  for  Fiscal  Year  l^Sl,  it  was  directed  that  the  ENSCE  (formerly  Automated  Tactical  Fusion  Division) 
and  the  Army’s  All  Source  Analysis  System  (ASAS)  be  combined  into  a  Joint  Tactical  Fusion  System  dev^'lopment  after  the 
Office  of  the  Secretaiy  of  Defense  approval  of  the  program  plan,  currently  in  service  coordination.  Based  on  approval 

of  the  plan  and  competitive  acquisition  (by  the  Joint  Tactical  Fusion  Program  Office)  of  Joint  ASAS/ENSCE  systems  in 
FY  83/8^,  Development  Test  and  Evaluation  v:!!!  begin  in  Fiscal  Year  1905 •  IOC  is  planned  for  FY  8?. 

2.  (U)  Operational  Test  and  Evaluation:  The  vToint  Tactical  Fusion  Program  (JTFP),  formerly  Battlefield  Exploitation/ 
Target  Acquisition  (BETA)»  test  bed  will  be  used  for  demonstration  and  validation  of  automated  sensor  fusion  concepts  for 
the  follow-on  Air  Force  Enemy  Situation  Correlation  Element  (EKSCE)  and  Arny  All  Source  Analysis  System  (ASAS)  develop¬ 
ments.  AFFEC  will  monitor  the  1982-198^  initial  cperstlcnal  test  and  evaluation  (lOTiE)  of  the  JTFP  testbed  at  Hurlburt 
Field,  Florida,  conducted  by  Tactical  Air  Command.  During  1982-1983,  the  Air  Force  Test  and  Evaluation  Center  (AFTEC) 
will  perform,  an  operational  utility  evaluation  of  the  JTFP  testbed  in  Europe  focusing  on  those  capabilities  wiiich  are 
intended  for  the  ENSCE  in  USAFE  and  NATO. 

b.  When  the  preproduction  FNSCE  equipments  are  delivered  in  1985,  a  combined  development  test  and  evalunt ion/ initial 
operational  test  and  evaluation  (DTjcE/IOTStE)  \dll  be  conducted  in  the  CONUS.  The  AFTEC  conducted  lOTiE  will  address  both 
the  operational  effectiveness  and  operational  suitability  of  the  ENSCE  prototypes.  Major  lOTiE  objectives  will  include 
assessments  of  the  sensor  interface  software  performance,  as  well  aa  enhancements  to  the  sensor  coordination,  intelli¬ 
gence  correlation,  sitrat local  awareness,  target  nomination,  and  battle  management  functions.  In  addition,  the  communi¬ 
cations  support  and  human  factors  associated  with  the  ENSCE  will  be  as.sessed. 

c.  The  US  Air  Forces  Tactical  Air  Warfare  Center  (USAJ'TAWC)  will  be  the  Tactical  Air  Forces  lead  agency  for  user 

;  articipation  in  the  TONUS  testing  with  United  States  Forces  in  Europe  (USAFE)  prv.viding  the  resources  for  the  AFTEC  con¬ 
ducted  European  assesraent.  Elements  of  the  Air  Force  Electronics  Security  Command  (ESC)  and  Air  Force  Logistics  Conimsnd 
(AFLC)  will  iilso  be  involved.  The  goal  of  the  JTFP/ENSCE  program  is  to  achieve  an  initial  operational  capability  Ip 
Europe  by  1985,  a  CONUS-deployable  ca)]iability  by  1986  and  a  capability  in  Korea  by  1907»  Specific  test  milestones  aie 
beir,*^  formulated  by  the  JTFPMO  and  will  be  formalized  in  the  acquisition  strategy  section  of  the  program  management  plan 
now  in  service/OSD  coordination. 

3.  (U)  Systems  Characteristics;  The  Battlefiela  Exploitation  and  Target  \cquisition  (BETA)  Testbed  is  a  tool  that  is 
being  used  to  develop  and  validate  operational  concepts  ana  p’-ocedures.  Specif!',  products  will  be  the  Air  Force  Enemy 
Situation  Correlation  Element  (ENSCE)  and  the  Army  All  Sourio  Analysis  System  (aSAS)  that  will  be  contractor-developed 
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budget  Activity:  Tactical  Programs, 

Program  Element :  6^321F,  Joint  Tactical  Fusion  Progx-am 

Pro J ec t :  Enery  Situation  Correlation  Element 


based  on  the  Battlefield  Exploitation  and  Target  Acquisition  Testbed  and  related  technology.  The  Battlefield  ExploiLa- 
tion  and  Target  Acquisition  Testbed  employs  Joint  interoperabLj  Tj.ctical  Command  and  Coutrol  System  data  messages  and 
vd.ll  provide  early  evaluation  of  these  standards  in  an  automated  environment.  ASAS/ENSCt  will  provide  the  Department 
of  Defense  ’.dth  a  single  joint  engineering/development  testbed  ftr  correlation  and  fusion  of  ground  target  censor 
information. 

(U)  Air  Force  ENSCE  currently  planned  performance  and  objective,'  are: 

Performance  Objective  remonstrated 

Number  of  Sensors  Inputing  15  To  be  tested  in  Fiscal 

Year  1985 

Sensor  Report  Rater,  250  reports  per  hour/ sensor 

Full  Situation  Display  Generation  10  seconds 

Cross  Correlation  Display  3  seconds 

Self  Correlation  of  Reports  3  seconds 

Graphics  Portrayal  Transmission  Plus  or  minu',?  15  secouis  of  one 

Between  Centers  minute 


FY  1983  RMAE  DESCRIPTIVE  SUMMARY 


Prograo  Element:  #64362? 

IXID  Mission  Area:  Th^ater’-Wide  TN^,  #242 

RESOURCES  (PROJECT  LISTING);  ($  in  thoueande) 

Project  FY  1981  FY  1982 

Ninaber  Title  Actual  Estimate 

TOTAL  FOR  PROGRAM  ELEMENT  107,6X3  80,055 


Ground  Launched  Cruise  Kisaile 
Budget  Activity:  Tactical  Programs,  #4 


FY  1983 
Estimate 
28,531 


FY  1984 
Estimate 
23,950 


Additional 
to  Completion 


Total 

Estimated 

Costs 

353,300 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  purpose  of  the  Ground  Launched  Cntiee  Missile  (GLCM)  is  to 
counter  modfernization  of  Soviet  long-range  theater  nuclear  torces,  particularly  SS-20o  and  Backfire  bombers.  The 
need  ie  for  a  s^aloiu  capable  of  surviving  a  Soviet  first  strike  and  having  enough  range  to  reach  targets  in  the 
westen:  ailita»*y  districts  of  the  Soviet  Union,  thus  helping  to  deter  a  combined  Warsaw  Pact  and  Soviet  numerical 
suoericrity  in  both  conventional  and  theater  nuclear  forces.  This  program  element  provides  for  full  scale  engineer¬ 
ing  development  to  adapt  the  TOMAHAVK  cruise  missile  into  a  tactical  mobile  ground  launched  system. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Continue  engineering  devslopment  which  began  in  1978.  Specific  development 
efforts  are  the  GLCM  Integrated  Logistics  Support  program  and  training  equipment.  The  Air  Fo:ce  Test  and  Evaluation 
program  and  system  ground  qualification  tests  irill  be  completed  which  lead  to  a  Defense  System  Acquisition  Review 
Council  III  scheduled  for  May  1983*  Procuremant  funding  will  be  used  to  buy  120  missiles,  27  transporter  erector 
launchers,  and  15  launch  control  centers. 

(U)  COMPhRISCN  VI?)’  ?Y  1982  DESCRIPTIVE  SUMMARY;  No  chanc©  siace  FY  82  Descriptive  Summary. 


OTHER  APPROPRIATION  FUNDS: 


MXasiU  Procurement* 

( Quant i ty) 

Military  Construction 
Department  of  Energy  costs 


Total 

FY  1981  FY  1982  FY  T.983  FY  1984  Additional  Eetimated 

Actual  Eetiaiate  Estimate  Estimate  to  Completion  Cost _ 

164,100  350,500  530,700  "474,000  1,014,200  2,5^1 .900 

(11)  (54)  (120)  (129)  (255,  (560) 

22,200  75,000  85,400  93,100  116,400  J592,100^ 


•Includes  initial  spares 


Program  Element:  #64362F  Title:  Ground  Launched  Cruise  Hiaslle 

DOD  KJssion  Area;  Thealer-Wide  TN¥,  ^242  B-\dget  Activity:  Tactical  Programs,  ^4 

(U)  DETAILEP  BACKGROJND  AND  DESCRIPl’ION;  The  Ground  Launched  Cruise  Missile  is  an  adaptation  of  the  TOMAHAWK 
cruise  missile  as  a  ground  mobile  weapon  system  to  increase  theater  firepower.  Faced  with  numerical  increases 
and  advanced  technology  of  ene^-y  forces,  a  coat  effective  weapon  is  required  to  sustain  theater  capability. 

Ground  Launched  Cruise  Missile  can  satisfy  this  need  for  a  system  with  a  hi^  single-shot  probability  of  destruc¬ 
tion  of  tactical  targets  and  with  coverage  of  a  large  percentage  of  the  tl^eater  target  system.  The  Grom^d  Launched 
Cruise  Missile,  with  a  nuclear  warhead,  preprogrammed  targeting,  and  a  quick  reaction,  all  weather  capability 
can  provide  increased  firepewer  and  improve  the  non-nuclear  force  levels  by  releasing  quick  reaction  alert  aircraft 
for  other  than  nuclear  tasking.  In  effect,  this  provides  increased  conventional  firepower  without  additional 
aircraft . 

Technolcgy  developed  in  the  TOMAHAWK  advanced  development  program  supports  the  devolopmenc  of  a  Grotind  Launched 
Cruise  Missile  v.eapan  system  capable  of  2300  kilometors  operational  range  and  terminal  accuracy  of  less  thanj^ 

Circular  Error  Probable.  Pre-launch  survivability  is  enhiinced  through  system  mobility  which  allows  dispersal 
fron  main  operating  bases  to  randan  locations  during  periods  of  increased  tension  or  actual  hostility.  Because 
of  the  missile's  range,  the  weapon  system  can  be  located  well  behind  the  Foirvard  Edge  of  the  Battle  Area,  further 
cjjnplicating  the  enemy's  prolaunch  attack  problem. 

(U)  The  Ground  Launched  Cruise  Missile  program  will  integrate  the  TOMAHAWK  cruise  missile  into  an  air  transportable, 
ground  mobile  unit.  The  missiles  are  transported  four  to  a  launch  platform  and  are  controlled  by  a  launch  control 
center.  Four  transportero  with  sixteen  missiJes  and  two  launch  control  centers  constitute  a  flight.  Tne 
tiesign  of  the  launch  control  center,  ■‘.ransportor  erector  launcher,  and  at  sociated  electronics  comprise  the  bulk 
of  the  program.  System  integration  ai.d  testing  make  up  the  balance  of  the  effort.  Ths  weapons  control  system 
software  development  is  the  pacing  item  in  the  development  program. 

(U)  RELATED  ACTIVITIES;  The  Ground  Launched  Cruise  Missile  as  a  weapon  system  is  a  rew  devcxopment,  but  it  will 
incorporate  tecnnologies  previously  developed  in  c<^m^nnd,  ''om  unicstion,  a.sd  control  subsystems  and  carrier 
vehicles.  Program  Elements  64367N,  TC.ViHAWK  and  64561 F,  Air  Launched  Cruise  Missile  are  closely  related. 

WORK  PERFORMED  BY;  The  Joint  Cruise  Miasilos  Project  Office  located  In  Washington,  D.C.  haa  Ovsrall 
responsibility  for  the  Ground  Launched  Cruise  Missile  development  and  testing.  The  January  1977  Crjiiae  Missile 
Defense  System  Acquisition  Roview  Council  II  diroctuon  established  the  Joint  Cruise  Missiles  Project  Office 
witn  the  Navy  as  lead  Servics  to  menage  current  cruise  missile  development  with  special  emphasis  placed  on  coBiPo- 
naiity  between  programs.  The  Air  Force  Ground  Launched  Cruise  Mlssilos  Project  Office  is  staffed  by  the  Air 
I'oroe  within  the  overal]  auspices  of  che  Director,  Joint  Cruise  Missiles  Project  Office  who  is  the  Program  Manag^.'f* 
Air  Force  Systems  Command,  Andrews  AFB,  MD  and  Aeron-.utical  Syaljms  Division,  Wright -4*at*eraon  AFB,  OH  interface 
and  support  this  development  activity.  Air  Force  Test,  and  Evaluation  Center,  Kirtland  AFB,  NM  vill  be  reapou'ible 
for  operational  testing.  The  Utah  Test  and  Trc  Ining  Range  has  been  selected  as  the  Ground  Launched  Cruise  Miasi,..e 
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Program  Element:  #64362?  Title:  Ground  Launched  Cruise  Miapile 

DOD  Mission  Area:  Theater-Wide  TNV  #242  Budget  Activity:  Tactical  Programs,  #4 

primary  test  site.  Gsneral  Dynamics,  San  Diego,  CA  is  contractor  for  the  TOMAHAWK  missile  airframe.  McDonnell 
Douglas,  Louis,  MO  is  the  navigation/guidance  contractor.  Williams  Research,  Walled  L^ke,  MI  is  the  contractor 
for  the  eaogine.  General  Dynamics  is  the  weapon  system  integration  contractor.  GTE  Sylvania  is  the  communications 
suhcontractor.  Vitro,  Silvei  Spring,  MD  is  the  weapon  control  system  software  and  integrating  contractor  with 
McDonnell  Douglac,  St  L>ui3,  MO  providing  the  hardware. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  Program;  System  development  continued  with  critical  design  r»<viewa  on  the  weapon  control  system 

and  the  trailer  f.r  the  transporter  erector  launcher  and  launch  control  center.  Pa’crication  of  preproductioa  arti¬ 
cles  was  accomplished  to  support  the  Air  Force  test  and  evaluation.  Planned  test  assets  include  five  urissiles  and 
their  cannisters,  four  transporter  erector  launchers,  and  three  launch  control  centers.  Guidance  sets,  c-ngines,  and 
warhead  flight  teat  articles  also  began  delivery  in  support  of  the  test  profirpm.  The  production  cf  11  missiles, 

6  transporter  erector  launchers,  and  6  launch  control  centers,  and  associated  support  equipment  were  fui.ded  to  meet 
the  planned  December  1983  Initial  Operational  Capability  in  the  United  Kingdom. 

FY  1982  Planned  Program;  Two  contractor  flight  and  ground  qualification  testa  occur  followed  by  the  start 
of  Air  Force  test  and  evaluatior.  There  is  a  ccutinued  develonment  of  the  weapon  control  system  software  and  weapon 
system  support  equipment.  Definition  of  the  lategrateJ  Logistics  Support  for  the  Crouiiti  Launched  Cruise  Missile 
begins.  Fifty-four  uiissilcs,  17  transporter  erector  Punchers,  10  launch  control  centers,  and  associated  support 
equipment  I’ill  ho  funded  in  fiscal  year  1982  in  order  to  meet  the  planned  force  structure  buildup.  The  FY  1982 
funding  estimate  is  an  agreiyl  upon  position  between  Headquarters  Air  Foruo  Systems  ComDUind  and  the  Joint  Cruise 
Missile  Project  Office.  The  estimate  was  developed  by  a  special  joint  estimating  team  co-chaired  by  Air  Force 
Systems  -omma.!'*  £?nd  the  Project  Office,  and  used  the  latest  contractor  proposals  for  fVill  scale  devexopment  of  the 
weapon  sysiera. 

PY  1933  Planned  Program;  Development  of  the  Integrated  Logistics  Support  (ILS)  program  continues  along 
wlvli  devoiopment  of  the  training  program.  The  Air  Force  test  and  evaluation  program  and  system  ground  qualification 
trusts  are  planned  to  be  completed  in  February  1983  which  lead  to  a  Defense  System  Acquisition  Review  Council  III 
scheduled  for  Hay  1983'  Procurement  funding  will  be  used  to  buy  120  missiles,  28  transpcrier  erector  launchers, 
and  15  launch  control  centers. 

FY  1984  Planned  Program:  Conclude  development  of  the  GLCM  ILS  program.  Procure  120  missiles,  20  trans¬ 
porter  erector  launchers,  and  15  launch  control  centers. 

Program  to  Completion;  Fcl  low-on  Operational  Test  and  Evaluation  will  be  accompliaheO  and  will  primarily 
consist  of  continued  testing  to  complete  residual  test  objectives  not  accc.iplisheo  during  Air  Force  teat  and  evalua¬ 
tion.  Jeficlenciss  and  areas  of  concern  surfaced  during  p’*ior  testing  will  be  reaxaminod  and  corrected.  An  analy¬ 
sis  of  operational  effectiveness  and  suitability  of  the  Ground  Launched  Cruise  Missile  weapon  system  will  continue. 
System  deployment  will  continue  into  fiscal  year  1^6,  with  procureofent  of  iJiother  two  hundred  end  fifty-five  asissilos, 
sisty-ens'  transporter  erector  laurchers,  and  thirty- four  launch  control  centsra. 
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Program  Element ;  #64^62? 

DOD  Mission  Area:  Theater-Vide  TNW.  #242 


(U) 

Milestones; 

CY  Date 

A. 

DSABC  II 

Js'i  1977 

3. 

Program  Ini  tiation 

Oct  1977 

C. 

First  Full  Scale  Engineering  Develop!2ent  Flight 

May  1980 

D. 

Critical  Design  Review 

Mar  1981 

E. 

First  Test  Article  Delivered 

Sep  1981 

F. 

Complete  Development/Initial  Operational  Teat  d  Evaluation 

*(Jan  1935;  Feb  1963 

G. 

AFSARC  III 

Kay  19f.3 

h. 

Initial  Operatioiial  Capability  (lOC) 

Do('  1983 

*Date  presented  in  FY  1982  Descriptive  oanmariej 

(U)  EXPLANATIOH  0?  MILESTONE  CHANGE;  The  milestone  change  was  caused  by  a  continued  delay  in  development  of 
the  weapon  control  system  software  and  associated  slip  La  the  planned  test  schedule.  The  change  wae  an  internal 
program  change  and  did  not  change  the  IOC. 


Title:  Ground  Launched  Cniise  hiaaile 
Budget  Activity:  Tactical  Programs,  #4 


Budget  Activity:  Ground  Launched  Cniae  Miasilo 
Program  Element:  64362F 

Teat  and  Evaluetion  Data 

1 .  (U)  Development  Teat  and  Evaluation:  The  Ground  Launched  Cruiae  Miaslle  (GLCM)  teat  program  is  being  managed 

by  the  Joint  Cruiae  Miaailea  Project  Office  (JCMPO).  General  Dynamics  ia  the  prime  integrating  contractor  and  the  Air 
Force  Flight  Teat  Center  ia  the  devolopment  test  agency.  GLCK  development  testing  of  the  TOMAHAVK  missile  will  incor¬ 
porate  test  results  from  the  Sea  Launched  and  Air  Launched  Cruise  Missile  programs  to  reduce  GLCM  tost  requirementa. 
Applicable  areas  include  engine  performance  qualification,  airframe,  navigator/guidar ce,  and  missile  performance. 

t.U)  First  contractor  test,  Inundk  of  a  TOMAHAWK  missile  from  an  engineering  test  unit  of  the  Trtina^iorter  Ercjtor 
Lnoncher  (TEL)  occurred  16  May  1980  at  Dugwny  Proving  G^ouid,  Utah. 

(U)  Full  system  testing  will  begin  February  1982  using  preproduction  prototype  missiles,  TELs  and  Launch  Control 
Centers  (LCCa).  Two  (2)  contractor  flights  and  eight  (8)  Air  Force  flights  are  planned  from  Febi-uery  1982  to  February 
The  A^r  Force  tasting  will  be  cot^bined  Development  Test  :uid  Ev&luation/Initial  Opernticnal  Teat  and  Evaluation 
(DTdE/IOTaE). 

(U)  The  DTAE  program  has  objectivea  to  provide  data  in  the  areas  of  flight  test,  environmental  teat  and  operations, 
and  maintenance  d  .^monstrations. 

(U)  Flight  test  objectives  are  to  provide  VS'*  warhead  flight  test  data  to  the  Department  of  Euorgy,  invjsiigate 
launch  environment  effects  on  the  TEL,  and  provide  data  to  evaluate  system  perfomemce  for  compliance  wi /h  the  system 
specification. 

(U)  Environmental  test  objectives  address  the  adequacy  of  the  GLCM  system  to  function  through  its  specified  range 
of  environment. 

(U)  The  operations  and  maintenance  demonstrations  will  focuo  on  maintensnes  of  the  GLCM  ground  systems  since  the 
GLCM  maintenance  v,oncept  provides  for  only  limited  maintenance  cm  the  misslli. 

(U)  The  primary  tact  site  will  be  the  Utah  Test  ano  Training  Hangs  with  tsata  also  conducted  at  Aberdeen  Proving 
Ground,  MD,  Eglin  Air  Force  Bose,  FL,  and  Kirtland  Air  Force  Base,  HH.  Testa  will  be  conducted  using  total  of  tnree 
(3)  LCCs,  four  TELs,  and  five  (5)  missiles.  Recovery  and  refurbishment  of  flight  tested  alssilen  will  enable 
uniltiple  test  launches  of  a  single  missile. 
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(U)  An  Extended  Storage  Program  (ESP)  during  Developmental  Test  and  Evalustion/Initial  Operational  lest  and  Evalua¬ 
tion  (DT(?E/I0T^E)  will  use  a  Transporter  Erector  Launcher  (TEL),  a  Launch  Control  Center  (LCC),  and  four  missiles  to  help 
assess  Ground  Launched  Cruise  Hissile  (GLCM)  system  reliability.  One  missile  will  be  launched  at  the  end  of  the  ESP  as 
the  last  of  the  eight  Air  Force  launches. 

2 .  ( U )  Operational  Teat  and  Evaluation: 

^U)  No  dedicated  GLOH  Operational  Test  and  Evaluation  (OTAE)  has  yet  been  accorpliahed;  however,  the  Joint  Cruise 
Missile  Prcject  Office  conducted  an  initial  p.iase  of  survivability  testing  between  January  and  October  1978.  Seven  test 
fjights  wero  flown  with  the  Tomahawk  Sea  liaunched  Cruise  Misaile  (SLCM)  version  against  variovc  simulated  airborne  and 
ground  defensive  threats  to  obtain  generic  detection  and  tracking  data.  Test  data  was  also  obtained  frow  Phase  II  sur- 
-ivability  flights  during  Air  Launched  Cruise  Missile  (ALCM)  initial  operational  teat  and  evaluation.  The  ongoing  ALCM 
Phase  ni  survivability  flight  program  providing  adaitional  generic  data.  SLCM  technical  evaluation/operntional 
evaluation  and  GLCM  combined  DTAE/IOTdE  will  provide  further  data.  Applicable  results  will  be  applied  to  the  GLCM 
design  and  the  planning  of  aurvivability  objectives  for  lOTJtE. 

(U)  The  combined  DTdE/IOTdiE  is  schedulsd  for  February  1962  through  February  1983.  Those  aspects  of  SLCM  mission 
reliability  and  perfcraance  whj '•h  reflect  GLCM  operational  requirements  will  be  used  in  conjunction  with  formal  GLCM 
0T5E  flight  test  data. 

('!)  Thw  purpose  of  IOT4E  will  be  to  provide  a  valid  estimate  of  ih©  op^ratiorial  effectiveness  and  suitability  of 
the  GLCM  Weapon  Syatem  for  Defense  SjfStera  Acquisition  Review  Council  III,  scheduled  for  May  1983.  The  Air  Force  Test 
and  Evaluation  Center  will  manage  ICTaE.  Tactical  Air  Command,  United  States  Air  Forces  Europe,  Air  Training 

Command,  Air  Force  Logistics  Command,  Kilitary  Airlift  Command,  f-nd  Electronic  Security  Command  will  participate. 
Personnel  from  Commander  in  Chiel  Europe  participate  in  lOT^E  of  the  Mieaion  Planning  Subsystem. 

(U'  The  principal  test  location  vill  be  the  Utah  Test  and  Training  Range  where  ten  flights  (two  contractor  and 
eight  Air  Force)  using  preproduction  prototype  raisaiiea  will  '>e  launched.  I0T4E  will  also  include  a  four  week  field 
exercise,  without  missile  launches,  at  Fort  I.ewie,  Weahington. 

(U)  '»’he  complete  JLCM  weapon  system  wil  not  be  available  for  evaluation  at  the  start  of  I0T4E.  Technical  data  and 
support  equipment  deliveries  will  be  phased,  with  a  complete  system  planned  to  be  available  in  June  198?*  A  full  evalua¬ 
tion  of  logistics  suppertability  will  be  conpl.^ted  during  Follow-on  Operational  Test  and  Evaluation  (FDTAE).  All  test 
air  vehicles  ‘ill  hav«  telemetry  packages  and  <^,1;  Lut  one  have  a  recovery  packai;?^  in  place  of  oue  f\tel  tank.  Service 
personnel,  repreaeiitative  of  operational  p,sraoi.n«l,  will  operate  ana  maintain  the  weapon  system  to  the  extent  possible 
durir.g  lOTAE.  Because  cf  technical  deta  and  f'tpport  equipment  phasing,  contractor  personnel  will  perfora  maintenance  cn 
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Budget  Activity:  Ground  Launched  Cruise  Hieaile 
Program  Element;  64362F 

acme  parts  of  the  weapon  system  during  the  first  half  of  Initial  Operational  Test  and  Evaluation  (lOT^E).  A  system 
approach  to  the  etaluation  of  availability,  reliability  (both  mission  aoi  logistics),  maintainability,  an!  logistic 
supportability  is  a  major  operational  suitability  test  objective.  Quantitative  (critical,  high  interest,  and  desirable 
maintenance  and  operational  demonstrations  performed  by  Air  Force  personnel)  and  qualitative  evaluations  are  planned. 

A  qualitative  logistics  eupportabllity  evaluation  will  be  conducted  with  emphasis  on  Air  Force  Logistics  Command  (AFLC) 
capability  to  support  the  system.  Mature  system  evaluation  criteria  (thresholds  and  goals)  will  be  established  for 
significant  areas  of  evaluation.  The  J-.yatcm  Effectiveness  Data  System  (SEDS)  will  lie  used  to  collect  and  ar^alyze  relia¬ 
bility  and  maintainability  test  data.  Service  coports  will  bo  submitted  lAW  Section  V,  TC-00-55D-54  (USAF  Material 
Deficiency  Reporting  and  Investigating  System).  Air  Laimchod  Cruise  Missile  and  Sea  Launched  Cruise  Missile  program 
data  will  be  used  as  appropriate. 

(U)  Operational  testing  of  the  Ground  Launched  Cruise  Missile  (GLCM)  weapon  system  will  continue  after  Defense 
System  Acquisition  Review  Council  III.  This  Follcw-on  Test  and  Evaluation  (PCTAF)  effort  will  be  acccoplished  in  two 
phases,  Piiaao  I  will  be  managed  by  the  Air  Force  Tost  and  Evaluation  Certer  *•.  - mplete  eval^iatlons  nor  finished  during 
lOTAE,  to  refine  teat  estimates,  evaluate  changes  and  modifications  to  correct  previously  identified  deficiencies,  and 
to  identify  additional  deficiencies.  Phase  II  will  be  conducted  by  Tactical  Air  Command  to  refine  tactics  techniques, 
doctrine  and  training  programs?  provide  for  continuing  rnalysis  of  operational  of foctivoness  and  suitability  to  incl\jde 
changfH  in  operational  rsquiromort;  and  to  identify  deficiencies  fuid  verify  the  subsequent  corrective  measures.  Phase 
II  is  scheduled  to  begin  in  July  1984  after  the  June  1984  completion  of  Phase  I  and  will  continue  ihroughout  the  life 
of  the  system.  This  testing  wi]  ]  be  managed  by  the  Tactical  Warfare  Center  (TAWC)  at  an  undecenine-i  lorstion.  Phase 
II  will  consist  of  Continental  United  States  (CONUS)  flight  tests  and  ground  teats  condioted  la  both  the  CONUS  and  at 
oper  tlonal  bases.  The  flight  test  program  -rtill  eventually  grow  to  12  flights  per  year,  initially  ot  ♦be  Utah  Test  and 
Training  Range,  with  air  vehicles  teiiig  recovered ,  refurbished  and  returned  to  th.*  operational  inventory.  Launches 
will  bo  grouped  (three  or  four  in  a  10-  to  20-day  neriod)  to  maxlmite  use  of  both  airbonic  and  ground  based  support 
eieraenta.  Cix>und  tests  will  bf  used  to  evaluate  equipment  modificati 0!r.3  and  to  develop  and/or  improve  operational  proce¬ 
dures  . 


Characteristics 


Characteristic 

Objective 

Threshold 

Demons t rated 

TOMAHAVK  (HGM-1C9) 

Length  (without  boooter) 
Veight 

Warhoftd  (W^i4) 

219  i)  "hes 

0700  pounds 

Not  Applicable 
hot  Applicable 
Department  of 

Energy  Verification 

Sj-eeJ 

1 

Dcvolopmentf i  Test 
ariw  Evaluation  (DTv^E) 

eras 
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Budget  Activity:  Ground  Launched  Cruise  Kijoile 
Program  Element:  64362? 


Circular  Error  Probability 
Transporter  Erector  Launcher 


Launch  Control  Center 


2500  kilometers 

L  -I 

M.A.K.  Truck 

4  Missiles  per  Transporter  Erector 
Launcher 

Weit^ht  Approximately  78,000  pounds 
Air  Transportable  (C-I3O,  C“14t, 
C-5) 

Contains  CooiifcUJi.icatian  and  Launch 
Control  Systems 

Controls  4  Transporter  Ereccor 
Launchers 
M.A.W.  T*-uck 

Weight  Api-roxipately  78,000  po’usids 


Initial  Operational  Test  and 
Evaluatior  (lOl'dE) 
DTAE/IOTAE 


System  Reliability 

Operational  Aval  lab iljity 

Moan  Time  to  Repair  ( non-miasi le) 
Plannrsd  DTAE/ IOTAS 
K  lights 

Contractor  Flights  Coapleted 
Contrartor  Flights  Remaining 
Air  Force  Test  Flights  (c<»abined 
rn’aK/K'TAP) 


50  sinute-’. 


To  Be 
Determined 


FY  1983  RDT4E  DBGCRIPTIVE  SUMMARY 


Program  Element:  #64601? 

DOD  Mission  Area:  Defensive  Chemical  and  Biological  Systems.  #276 


Title;  Chemical/Biological  Defense  Equipment 
Budget  Activity:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING)  ($  in  thcjsanda): 


Total 


Project 

FY  1981 

IT  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT 

8,870 

8.767 

16,339 

16,247 

Continuing 

Not  Applicable 

3320 

Biological  Agent  Detectlcn 

100 

100 

100 

3321 

Chemical  Agent  Detection 

3,400 

5,600 

8,000 

7,100 

mi 

Individual  Protection 

2,200 

1,‘300 

3,339 

2,347 

Collective  Protection 

600 

600 

4,000 

6,CX30 

3764 

Decontamination 

600 

867 

700 

600 

srn 

Bigeye 

2,070 

100 

200 

100 

(U)  BRIEF  DESCRIPTION  Of  ELEMENT  AND  MISSION  HEED;  k  marked  imbalance  In  Chemical  Warfare  (CV/  capabilities  favoring  the 
Warsaw  Pact  over  the  North  Atlantic  Treaty  Organleation  (SATO)  raisee  a  aignificant  threat  of  CW  employment.  The 
objective  of  this  program  is  to  develop  chemical  and  biological  warfare  defense  equipment  to  ensure  survival  and  to 
continue  operations  in  a  toxic  environment.  The  program  encompasses  eix  projecto:  Biological  Agent  Detection;  Chemical 
Agent  Detection;  Individual  Protection;  Collective  Protection;  Decontamination;  and  the  Bigeya  retaliatory,  binary 
chemical  bomb. 


DASIS  FOR  FY  1 9B3  RDTAE  REQUEST;  This  fiscal  yjar's  funding  will  'continue  RDTdF  of  Air  Force  uniqie  chemical  and 
biologicn;  defense  equipment  which  expands  our  combat  capability  and  minimises  degradation  of  miesica  pe^'fonaance  in  a 
toxic  ©nvi ronr.;ent .  Detection  and  alarm  systems  warn  of  the  arrival/presence  of  liquld/vapor  chemical  agents.  Individual 
prfjteotive  evquipment  provides  lapro/ed  protection  and  reduces  physiological  and  thermal  burdens.  Collective  protection 
system  provide  filtered  air  for  toxic  free  work  and  rest/relief  areas.  Decontamination  reduces  pout-attack  hatards  by 
reaovirtg/neulralizing  persistent  chomiccl  agents.  Bigeye  binary  chemical  bomb  is  certified  fo.*  compatabllity ,  carriage 
and  release  on  Air  Force  aircraft.  Coat  estimates  are  based  on  contractor  Information  and  prior  negctlationd. 


( 1 J )  COMPARISON  WITH  FY  1<jB2  DS13CRIPTIVE  SUMMARY; 

KY  1981 

HDTiE  8,070 

Pro^’urement  (-^80)  (PK  27693F)  11,000 

0T?^HR  APPROPRIATION  FUNDS;  Not  Applicable 


Total 


FY  1982 

Ti  1983 

FY  1964 

Additional 

Ertlmated 

EaUmate 

Estituite 

Estimate 

to  Completion 

Costa 

8.900 

10,100 

Continuing 

Not  Applicable 

16,100 

13,100 
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Program  Element:  #64601?  Title:  Chemicpl/Biological  Defense  Equipment 

TX)D  Miesion  Area:  Defensive  Chemical  and  Biological  Systama,  #276  Budget  Activity:  Tactical  Programs,  #4  ~~ 

(U)  DETAILED  BACKGROUND  AND  DBSCHIFTION:  This  program  element  was  initiated  in  1971  -  Efforts  at  that  time  centered  on 
monitoring  Army  development.  Wf th  recognition  of  a  aignif’cant  threat  increase  in  1974-75,  Air  Force  requirements  were 
expanded.  Near-and  long-term  programs  were  approved.  Near'*term  objectives  stressed  acquisition  of  available  equipment. 
The  long-term  program  develops  a  full  spectrum  of  equipment  required  to  sustain  operations  in  a  chemical/biological 
warfare  environment.  Part  of  the  long-term  program  is  dedicated  to  correcting  limitations  of  the  near-term  equipment; 
ultimate  goals  ere  to  provide  protection  agaihst  the  threat  into  the  19908.  The  program  slement  develops  protective 
ensembles  for  aircrews,  ground  crews  and  special  teams;  personnel  shelters  and  filters;  detection  and  warning  devices; 
and  dec jntaraination  systems.  The  Bigeye  binary  bomb  is  certified  compatible  with  /ir  Force  aircraft  through  test  work 
conducted  with  the  Navy,  the  executive  developer - 

(U)  RELATPID  ACTIVITIES:  DOD  Directive  5160,5  ectablishea  the  Department  of  che  Army  as  Executive  Agent  for  all  research, 
exploratory  development,  and  advanced  development.  However,  individual  service  efforts  are  encouraged  to  plan,  program, 
budget,  fund  and  perform  e’^ploratory  and  advanced  development  when  necessary  to  meet  service  unique  requirements.  Air 
Force  prog.-ams;  Program  Element  (PE)  27593F,  Chemical  -  -e  Drienae  Equipment,  the  p»*ucurement  element  for  eouii«sent 
developed  in  PE  646OIP;  PE  62202F,  Aerospace  Biotechnology,  hasir  research  into  biotechnological  problems  of  chemical 
warfare;  and  PE  6'5745P,  Chemical  Warfare  Defense.  Army  programs;  PE  62706A,  Chemical/Biological  Defense  and  General 
Investigation;  PE  65721  A,  Chemical  Defense  Material  Concepts;  PE  64724A,  Biological  Defense  Material,  PE  64725F,  Chemical 
Defense  Material.  Navy  programs:  PS  C2764N,  Chemical/Biol ogtcal/Radiologlcal  Defense  Technology;  PE  64506P,  BH/CW 
Countermeasures.  Tasks  are  coordinated  with  the  other  Services. 

(U)  WORK  PERFORMED  BY:  The  Aeronjiutical  Systems  Division  ^APSC),  Wright-Patterson  A7B,  OH  raaiiages  the  defensive  program. 
Principal  contractoro  are:  Honoywall,  Inc.,  St.  Petersburg,  FL  and  Minneapolis,  MN;  Gentor  Corporation,  Cerbondalir, 

PA;  Bendix  Corporation,  Towson,  MD;  ILC  Dover,  Frederica,  DE;  GTE-Sylvania ,  Western  Di/iaion,  Mountain  Vie*,  CA;  /jmerican 
Air  Filter,  St  Louis,  MO;  Battelle  Columbus  Laboratory,  Columbue*,  OH;  Systems  Rebearch  Laboratory,  Dayton,  OH;  Rohm  3 
Haas,  Inc.,  Springhouse,  PA;  and  GEOMET,  Rockville,  MD.  The  Armament  'division  (AFSC),  Eglin  AFB,  FL  aaoEges  Air  Foiv:o 
corti  f^c^.tion  of  the  Bigeye  bomb. 

PHOGHAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1961  and  Prior  Aecompliehaonta:  Components  of  the  »ioar-ter«  aircrew  and  ground  crew  protective  ensembles 
were  aelocted,  evaluated,  produced  and  delivered  to  the  field.  Design  criteria  for  colisjctive  prcicction  shelters  at 
fixed  installations  was  developed;  additionally  the  KMU-4^G  shel  flcation  kit  «as  opdrati  onally  tested  and 

rcqulrod.  An  automatic  point- sampling  chemical-agent  detector  completed  evaluation,  wan  producei,  and  entered  the 
invan+ory.  An  evaluation  of  available  decontamlnants  and  aiapensing  equipment  was  accomplished.  Air  Fore^  joined  with 
the  Navy  in  tha  Bigeye  binary  chemical  bomb  development  pregraa.  An  integrated  systema  analysis  of  UnitM  States  Air 
Force  {'AllKV)  chemical  defenst*  requirements  wae  con'^ucted.  Studies  to  determine  ingestion  ef  x-'hemi.cal  i^-genta  into  aircraft 
cockpit",  through  the  environmental  control  systems  were  accompliahed .  Four  eyn/respiratory  aystesa  continued  coBf^atitiVe 
development  to  pro\  ide  long-term  protection  to  aircreus  without  degradl.ng  th:,lr  perforaanea  in  a  toxic  onvlroumeut . 

The  tturface  cont?>oine tic .1  monitor  effort  continued  with  two  contractors  developing  competitive  deeigna.  Broad  collective 
protection  and  iecontumination  evaluations  continued. 
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Program  Element:  #64601?  'ritle:  Chemical/Biological  Pofenae  Equlment 

DOD  Mission  Area:  Defensive  Chemical  and  Biological  Systems,  #276  Budge:+  Activity:  Tactical  Programs^  #4  ~ 

2.  (U)  ?Y  1982  Program;  The  effort  to  develop  a  rapid,  accurate  electronic  detection  device  for  surface 
contaminants  (surface  contamination  monitor)  will  reach  a  firot-hardware-delivery  stage*  Contracts  will  continue  for 
development  of  a  basewide  area-detection  system  and  for  single- layered  aircrew  protective  fabrics.  Evaluations  of  four 
candidate  aircrew  eye/respiratory  systems  will  be  completed,  thus  preparing  a  production  decision.  Contractual  efforts 
for  development  of  modular  collective  protection  facilities  and  concepts  for  other  fixed  facilities'  and  mobile  systems 
protection  will  proceed.  Additional  work  on  defining  contamination  avoidance  and  decontamination  systems  will  be 
undercaken.  The  Automatic  Liquid  Agent  Detector  final  development  contract  is  continued. 

3.  (U)  FY  1983  Planned  Program;  First  item  hardware  deliveries  on  advanced  decontamination  equijment  and  collective 
protection  systems  will  be  evaluated.  Production  decision  is  scheduled  for  the  surface- contamination  monitor.  Other 

j'  int-service  developments  under  evaluation  will  be  the  simplified  collective  protection  system,  and  improved  hand 
and  footwear.  The  airbase  Area  Detection  System  will  reach  the  preliminary  design  review  state  and  the  Automatic 
Liquid  Acunt  Detector  will  complete  development.  Support  for  human  performance-degradation  testa  to  determine  actual 
performance  decrements  of  porsonnel  wearing  protective  clothing  will  be  provided.  The  increased  funding  will  provide 
some  progress  towards  *  ustained  operational  capability  and  will  reduce  mission  degradation  in  a  toxic  environment. 

4  (U)  FY  1964  Plan' od  Program:  The  Area  Detection  System  continues  development.  Third  generation  ••Ircrew 

protection  systems  will  reach  early  engineering  development.  Improved  collective  protection  and  decontamination  syetema 
will  be  in  advanced  development  stages.  A  biological -warfare  agent  detector  selection/develoment  program  will  be 
evaluated.  Air  Force  operational  teats  of  the  new  joint-Sorvice  groundcrew  protective  ensemble  will  take  place. 

5.  (n)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (u)  Milootonea :  Not  Applicable 

7.  (U)  Resources:  Not  AppMcatle 


Not  Applicable 
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Project:  #3321  Title:  Chemical  Agent  Detection 

Program  Element:  #^4601 F  Title:  Chemical/Sicloglcal  Defense  Equipment 

DOP  Hisaion  Area:  Defenalve  Chemical  and  Biological  Syetema,  #276  Budget  Activity:  Tactical  Programa^  H 

(U)  DETAILED  BACKGROUND  ANP  DESCHI^ION:  The  Chemical  Agent  Detection  and  Warning  project  contains  foui'  efforts.  The 
Surface  Contamination  Monitor  (SCM)  la  a  amall  hard-held  device  used  to  detect,  identify  and  quantify  liquid  and/or 
vapor  chemical  agents.  The  Automatic  Liquid  Agent  Detector  (ALAD)  vill  alarm  at  the  arrival  of  a  liquid  chemical  agent. 
The  Area  Detection  Syateisi  (ADS)  will  scan  the  airapace  around  an  airbase  to  detect  and  alarm  at  the  impending  arrival 
of  a  liquid  and/or  vapor  chemical  agent.  The  Residual  Filter  Life  Indicator  will  provide  waraing  of  saturation  for  all 
types  of  filters. 

(y)  RELATED  ACTIVITIES;  Similar  Army  and  Nai»y  efforts  to  develop  sorvice  unique  detectors. 

WORK  PERFORMED  BY;  The  Aeronautical  Systems  Division  (AFSC),  Vright-Patterson  AFB,  OH  manages  this  project.  Prin¬ 
cipal  contractors  are;  Honeywell,  Inc.,  St  Petersburg,  FL;  Bendir  Corp.,  Towson,  MD;  &nd  GTE-Sylvania,  Western  Division, 
li  Mountain  View,  CA. 

(l!)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1  .  (ll)  FY  19B1  and  Prior  Accomplishments;  Initiated  development  of  chemical  agent  detection  equipment  to  replace 
manual,  wet-chemistry  detection  kits. 

2.  (li)  FY  10fl2  Program;  Continue  development  of  the  SCK  and  ALAD.  Complete  Phase  I,  two  contractors,  of  the  high 
risk,  high  technology  ADS. 

3.  (y)  FY  10B3  Planned  Program;  Complete  development  of  the  SCM  and  ALAD.  Continue  in  Phase  II  the  development 

of  the  ADS.  Initiate,  the  Residual  Filter  Life  Indicator  effort. 

4.  (tl)  FY  1984  Planned  Program;  Continue  thie  FY  63  efforts. 


5.  (u)  Program  to  Completion;  This  is  a  continuing  project. 

6.  (y)  Milestones;  Not  applicable 


7.  01) 

Repourcea; 

FY  1981 

FY  1982 

FY  1983 

FY  1964  Additional 

Total 

Eat ism  ted 

Estimate 

Estimate 

Estimate  to  Completion 

Coats 

KDTAE 

3,400 

5,600 

8,^)00 

7,100  Continuing 

Not  Applicable 

B.  (U) 

Comparison  with  KY 

1982  Deacriptive  Summary:  Not 

Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6A602F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction^  #223 


Title:  Armament /Ordnance  Development 

Budget  Activity:  Tactical  Programs,  #  A 


( U )  RESOURCES  (PROJECT  LISTING) ($  in  thousands) : 
PROJECT  FY1981 


NUMBER 

TITLE 

Actual 

TOTAL  TOP  PROGRAM  ELEMENT 

20,300 

2586 

Dispenser  Munitions 

3,900 

2708 

Aircraft  Gun  Systems 

12,654 

2784 

Armament  Equipment  Systems* 

3133 

Bombs  and  Fuzes 

2,000 

4535 

Fuel  Air.  Explosives.  Flame  and 
Incendiary 

260 

5613 

Carriage  and.  Release  Equipment 
*0rglnally  part  of  5613 

:,486 

Total 


FY1982 

FY1983 

FY1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

25.205 

20,648 

21,776 

Cont. 

N/A 

4,800 

2,600 

3,300 

Cont . 

N/A 

11,800 

3,100 

1,500 

Cont. 

N/A 

1,105 

2,648 

3,876 

Cont* 

N/A 

4,300 

5,000 

7,000 

Cont. 

N/A 

Program  Terminated 

3,000 

7,300 

6,100 

Cont* 

N/A 

(U)  BRIEF  DESCRIPTION  OF  E!  EMENT  AND  MISSION  NEED;  TTtls  program  Is  the  primary  source  for  modernizing  ungulded  alr- 
to-surfacf*  convenflonal  weapons  and  aasoclat^*d  equipment.  Theae  wearnins  provide  new  capibllltles  to  fill  operation¬ 
al  voids  and  eliminate  deficiencies  In  current  capabilities.  For  example^  the  GPU-'>m  30  millimeter  (MM)  gun  pod  pro¬ 
vider  antlarmor  Viiltng  capaMlltles  tc  exlrting  aircraft  ©odern  muni t ^uch  as  <:he  Crtmhin^d  Effects 

Munition  provides  the  operational  force?  with  a  multipurpose  munition  which  can  be  carried  at  supersonic  speeds. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Th;i  Fiscal  Year  19H3  program  le  s  continuation  of  work,  started  In  prior  fiscal 
years  with  the  exceptlor.  of  the  joint  Air  Force/Navy  FMU-139  fuze  development  effort  and  the  30  MM  gun  pod  programs; 
both  were  started  In  1980.  Specif icolly,  this  prugtam  eJemcni  supports  live  project.^  which  are  further  divided  into 
several  raoks:  Combined  Effects  Kunlt l>.ync ;  30  i'^M  Gun  Pod;  FMU-130  Fuze;  FrlU-139  Faze;  Multiple  Stores  Ejector  Rs-'k; 
Contafiwi  and  Munition  Handling  Equipment  Standardization  ActsVitiee  and  an  Armament/Munltlons  Control  Focal  Point. 
Cost  esiimateo  ar»=-  provided  by  the  respective  program  office  and  derived  by  those  offices. 


(U)  COMPARISON  WITH  FY  1982  DESCRiPTiVE  SUMMARY: 


RJi&i: 

Procurement  (Alrcraft)(PE  27128) 
Procurement  <0thcr)(PE  Y8030) 


FY198^  Fyi983 

FYl'’81  EsiliSare  Estimate 

*20.000  25.301^  ”  23,200 

33,000  43.000  34,400 

0,942  36.794  61.832 


Total 

FYl9i^4  Additional  Estimated 

Estimate  to  Comp-letion  Croats 

Cent.  K/A 

Coot.  H/A 

a*nt.  K/A 
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Program  Element;  #6A602F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223 


Title  Armament /Ordnar.ce  n;>velopr.->->nt 
Budget  Activity  Tactical  PropimJ^  #  4 


(U)  Other  Appropriation  Funds: 

FY1981 

FY1982 

Estimate 

Fyi983 

Estimate 

FY1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

Procurement  (Aircraf t)(PE8  27128P/27121F) 
(Project  #  2708)(Quantity) 

32,300 

(40) 

41,700 

(104) 

29,500 

(75; 

29,400 

(80) 

Cent. 

(Cont.) 

N/A 

Procurement  (Aircraf t)(PE  3/133F)(Wpn  Sya) 
(Project  #  !j613)(Quantlty) 

17,000 

TMD 

(Hin) 

Cone. 

(Cont . ) 

N/A 

Procurement  (Other) (PE  28030F) 

(Project  #  2586)(Quantlty) 

73, 5i; 
(1.600) 

Cont. 

(Cont.) 

N/A 

(Project  #  3133) 

(Quantity) 

8,340 

(10,000) 

90,432 

(100,000) 

Cont. 

(Cont . ) 

N/A 

(U)  PETAILED  BACKGROUND  AND  DESCRIPTIGN;  Tnls  program  is  the  primary  development  source  for  aerial  delivered  con- 
ventlon«il  weapons.  The  objective  of  this  program  is  to  provide  the  tactical  and  strategic  operational  forces  with 
an  effective  conventional  weapon  operational  capabill..y.  Actl«7itle8  involve  the  engineering  design,  development, 
test  ard  evalu'^tlon  of  a  variety  of  improved  conventional  weapons  and  munitions  handling  equipment.  It  includes  the 
following  types  of  vv*«pons/ equlposint :  boab  fuzes;  bcmblstfl  optlsl/***!  for  use  against  personnel,  materiel,  armor  and 
ocher  vehicles;  dispensers  for  bomblets;  munitions  handling  equipment;  standardized  aircraft  telease  equipment, 
antiarmor  gun  pods;  and  devices  to  permit  supersonic  carriage  and  delivery.  Hie  efforts  underway  or  planned  in  this 
program  can  divided  into  two  categories:  those  aimed  at  providing  our  forces  with  new  capabilities  to  fill  oper¬ 

ational  voids,  and  those  aimed  at  ellmlnaclng  deficiencies  In  current  capabilities.  For  example,  this  program 
develops  dispenser  munitions  which  will  permit  full  utillz{»tlon  of  aircraft  capabilities  in  terms  of  low  altitude 
supersonic  delivery.  Alto,  tnere  rre  programs  such  as  bomb  *=^uzlng,  standardized  bomb  racks,  and  munitions  hav%iling 
equipment  which  will  use  curreni  technology  to  provide  improved  capabilities  in  terms  of  safety,  reliability,  opera¬ 
tions  flexibility  and  ease  of  maintenance.  Efforts  in  this  program  are  completed  with  formal  standardization  of  the 
muni c ions/equlpment  and  with  Independent  assessments  by  the  development  .\nd  operations  communities  to  the  effect  that 
the  iLetn  has  successfuly  completv^d  developoent,  demonstrates  operational  utility  and  suttabllity,  and  Ir.  ready  for 
production. 

(U)  RELATED  ACTIVITIES;  Items  from  tlie  advanced  development  program.  Program  Element  63601F  Conventional  Weapons, 
are  selected  for  continuation  into  a  Full  Scale  Development  under  this  Program  Element.  Close  lisison  is  maintained 
between  the  zervlcea  through  the  Joint  Technical  Coort*  ins  ting  Croup  for  Munitions  Development  and  through  foioul 
coordination  with  the  Department  of  Defense  Arssamnts/Kunltion  Requirements  sat?  Development  Committee.  The  Common 
Bomb  Fuze  is  a  joint  Air  Furce/Navy  development.  Hie  Navy  is  lead  on  th*^  Common  Bomb  Fuze.  The  30  nillimeter 
d.'itlarssor  gun  pod  began  as  an  Independent  Research  and  Development  project  by  General  Electric. 
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Program  Eliaentr  #64602F  Title  Armaaent/Oidnance  Developmeat 

DOD  Mission  Area;  Close  Air  Support  and  Interdiction,  #223  Budget  Activity  Tactical  Proi^ram,  #  4 

(U)  WORK  PERFORMED  BY;  This  pro^^ram  Is  managed  by  the  Armament  Division  at  Eglln  AFB,  J-L.  The  maj^i'  ^Iscal  year 
1982  contractors  are  Aerojet,  Downey,  CA  (Combined  Effects  Bomblet);  Dayron  Corporation,  Orlando,  EL  (Ft.J~130  Fuze); 
Western  Gear  Corporation,  Jaraestown^  LD  (Multiple  Stores  Ejector  Ra^k);  and  General  Electric,  Burlington,  Vermont 
(30MM  Gun  Pod).  The  Ni'val  Air  Systems  Command,  Washington,  DC,  Is  managing  the  FMU-139  program  (Mutorola  Incorpor¬ 
ation,  Scottsdale,  A2). 

(U)  PROGRAM  .aCOMPLISilMENT  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  81  and  Pi ior  Accomplishments; 

(U)  Project  2586;  The  Tactical  Kunltlv>n8  Dispenser  met  a  Critical  Design  Review  (COR)  fer  the  De/elopaent  Test  and 
Evalnatlcn/Inltlal  Operational  Teat  and  Evaluation  (DT&E/IOT&E;  of  the  CBIK89/B,  GATOR  mine  system.  Also  tne  CBU-87/8- 
C  mblned  Etfects  Munition,  was  fabricated.  Engineering  verification  and  Military  Standards  testing  U4re  coudreted  on 
the  fuze  and  the  orlertation/stabllzatlon  device  for  the  Combined  Effects  Bomblet.  The  Comolned  Effects  Bopbier 
packaged  In  the  Tactical  Munitions  Dispenser  Is  the  CBU-87/B  Combined  Effects  Munition.  The  Tactical  Munitions  Dis¬ 
penser  was  used  in  the  com4>lned  DT&E/IOT&E  of  the  GATOR  mine  system. 

(U)  Project  2708;  Contractor  design  deficiencies  were  corrected.  A  production  contract  was  awardsd  for  the  initial 
pod  deliveries. 

(U)  Project  3133;  The  rM'J-130,B  Phase  ill  Full  Scale  Development  (FSD)  contract  wes  negotiated  with  Dayron  Corporation, 
Orlando  FL,  on  a  fixed  price,  incentive  fee  basis.  Fuze  design  was  final  iz=3d  and  CDR  was  conducted  in  Sept  81.  A 
follow  on  FMU-130  development  contract  wus  awarded  Nov  81.  The  FMU-139/B  was  inltlateo  with  request  for  propose! 
release  ar.d  source  selection,  activity.  FMU'-139/B  began  FSD  with  engineering  model  hardware  undergoing  laboratory 
testing  at  the  Navy  test  facility.  The  Navy  rvarded  the  c-^ntract  In  Dec  80. 

Project  4335;  Prototype  models  of  the  Navy/Alr  Force  Fuel  Air  Explosive  weapons  were  produced  and  ground  tests 
ronpletcd.  Air  Force  participation  in  the  Fuel  Air  Explosive  program  was  terminated. 

(P';  Project  5613;  The  Air  Inflatable  Retarder  (BSU-49  and  BSO-50)  program  complotsd  I0T4E  and  production  started. 
Multiple  Storea  Ejector  Racks  (MSEK)  were  delivered  for  a  limited  F-lb  and  A-7  flight  t?wt  evaluation.  Current  design 
ciuses  unacceptable  drag,  and  tbereforv,  only  rack  qualification  and  limited  teats  on  existing  design  were  completed. 

The  MSKR  program  was  restructured  to  allow  redesign  to  reduce  aerodynamic  drag  to  limits  acceptable  tc  Tactlccl 
Air  Evaluation  of  munitions  containers  continued.  Establlahed  Material  MwUtlans  handling  Equlr»ment  (MMHE) 

FiKui  Point  to  analyze  munitions  handling  ef fee" Iveneas  and  determine  deficiencies  atvi  needn. 
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Program  Element:  #6A6G2F  Title  Armamenr./Ordnancs  n^vclopment 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction, #223  Budge*  Activity  Tactical  Program,  #4 

2.  (U)  FY  1982  Program: 

(U)  Project  Development  of  the  Combined  Effects  Bomblet  will  continue  along  with  the  start  of  the  final 

test  phnse  through  the  Initial  Operational  Test  and  Evaluation  (lOT&E)  of  the  Combined  Effects  Munition. 

(U)  Project  2708:  Complete  the  initial  flight  tests  and  start  Development  Test  ano  Evaluation  (DT&£)/IOT&E  of 
the  30  millimeter  (MM)  gun  pod.  A  Critical  Design  Review  was  conducted.  The  production  option  for  the  FY  82 
buy  was  awarded  (10'  pods).  Initial  production  deliveries  begin  Sept  82.  A  contract  for  the  Simplified 
Ammunition  Loader  will  be  awarded. 

(u)  Project  2784:  A  ccntainei  retrieval  system  is  maintained.  A  Material  Munitions  Handling  Equipment  (MMHE) 

Focal  Point  will  continue  analyzing  weapons  handling  effectiveness  and  determli.lrg  deficiencies  and  needs. 

Project  31i33;  The  FKU-130  contractor  will  be  oeslgning  special  tools  and  testing  fixtures  and  designing  the 
reo^ea'ch  and  development  assembly  line  which  will  be  used  to  demonstrate  that  this  face  can  b'i  assembled  by  automatic 
methods.  Also,  verification  of  assembled  FMU-139  test  fure  design  will  be  conducted,  prototype  hardware  built, 
and  Navy  Tech  Eval  end  Air  Force  DT&E  testing  will  begin. 

Project  5613;  Development  of  a  low  drag  Multiple  Stores  Ejector  Pack  (MSER)  will  continue,  a  design  review 
will  be  completed  and  the  modification  of  hardware  will  begin. 

3.  (U)  FY  83  Planned  Program; 

(U)  Project  tSHb  Full  Scale  Development  (FSD)  on  the  Combined  Effects  Munition  will  be  completed.  Functional 
Conf  IguraC  i 0.1  Audit  and  a  Production  Readiness  Review  will  be  conducted.  A  CBU~87  production  decision  will  be 
made  upon  completion  of  I0T4E. 

2708;  30  hSI  gun  pod  development  will  be  completed;  gun  pod  production  will  continue  as  will  whe 
development  of  a  Slapllfied  Ammo  Loader. 

^rojert  276A;  Couta^ier  and  MMHE  effor/r  will  continue.  An  AroameAt/Munitlons  Control  focal  Point  t’wll 
start  standardlsat jon/roadm^ippiTtjr  efforts. 

3133:  Conduct  Navy  OPSVAL  and  Air  Force  I0T4E  of  the  FMU'»139  joint  Navy/ Air  Force  common  bomb  fure. 

The  KMU -Tib  will  complete  tooling  desl|^n,  qualification  teat  fuze  aaaemble,  and  will  atart  DT&E. 

(LI)  Project  5613;  Prototype  deliveries  of  the  HSER  will  start. 
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Program  Element ;  #64602F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction ,  1223 

4.  (U)  FY  84  Planned  Program: 

(U)  Project  2566:  Po&sible  new  sf.arts  are  the  Ix  Altit  ie  Diapenser  System  (LADS)»  and  a  Anti-Material  Incendiary 
Subnnnition  (AMIS).  Combined  Eft icts  Munition  production  contract  will  be  awarded. 

(U)  project  2708:  Complete  develop!bent  of  i  Simplified  Anuo  Loader  for  the  gun  pod.  Gun  pod  production  deliveries 
will  continue.  Total  production  quanrity  lo  299  pods. 

(U)  Project  2784;  Container,  Material  Munitions  Handling  Equipment  and  Aroanent  Control/Standardisation  efforts 
will  continue 

(U)  Project  3}j3:  The  Joint  Service  Comnor.  ftomb  Fare  (FMIJ-139)  prugram  will  complete  Full  Scale  Development. 
Potential  new  star's  sre  the  development  of  a  standardised  avionlcc  fuze  with  compatible  aircraft  digital  avionics 
and  A  new  unitary  bomb.  An  Initial  Operational  Test  snd  Evslustlon  (lOT&Ej  and  Development  Test  and  Evslustlon 
(DT&E)  will  be  completed  and  h  production  decision  for  the  FMU-1 ID  will  be  cade. 

Project  5613;  The  Multiple  Stores  Ejector  Rack  DT&S/IOT&F  will  be  conducted  and  low  rate  initial  production 
will  be  Initiated. 

(U)  Ptogram  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Milestones;  Not  Applicable. 

7.  (U)  Resources ;  Sot  ApplicabJe. 


Title  Armament /Ordnance  Devei^pment 
Budget  Activity  Tactical  Program  #4 


Project:  #5613  Title:  Carriage  and  Release  Equlpncnt 

Prcgraa  Element  :  #6A602F  Title:  Armament /Ordnance  Development 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,,  >*243  Bodjet  Activity:  Tactical  Programs ^  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION!  The  Multiple  Stores  Ejector  Ra^k  (MSER)  will  sitlsfy  TAC  ROC  6-68, 

"Improved  Aircraft  end  External  Stores  Carriage  and  Release  Systet*."  The  MSER  represents  the  first  vertical  ejection 
rack  using  hydraulic  ejectors  and  its  drag  will  be  comparable  to  the  older  MFab  and  TERs  currently  in  use.  The  MSER 
will  be  compatible  with  both  the  F-15  and  F-16  and  offer  the  following  program  pcyoffa:  expanded  carriage  and  release 
envelope;  reduced  maintenance  (longer  Intervals  oetween  cleanings);  and  improved  weapon  delivery  (over  MER/TER). 

(U)  RELATED  ACTIVITIES:  1^56  F-15  a.td  F-16  programs  will  use  the  MSER. 

(U)  WORK  PERFORMED  BY:  Western  Gear  of  Jonestown,  North  Dakota  is  the  pt Ime  contractor. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

t.  (U)  FY  1981  and  Prior  Accompllshacntg:  Development  of  the  hydraulic  ejector  was  completed  and  limited  tect 
and  evaluation  was  conducted. 

2.  (U)  FY  1982  Ptogram;  Tl»e  contract  to  continue  Full  Scale  Developac.'it  will  be  awarded.  A  Critical  Design 

Review  will  be  conducted.  Prototypes  will  be  built. 

3.  (H)  FY  1983  Planned  P.-ngrau:  Prototype  delivery  of  the  MSER  will  start.  The  long  *ead  for  the  low  Rate  Initial 

Prograw  will  commence. 

4.  (U)  FY  1984  Planned  Program:  The  test  program  will  be  concluded.  Development  Teat  and  Engineering/Initial 

Operational  Test  and  Evaluation  followed  by  a  production  dcclf.l'iii  the  last  -  iarter  will  take  place. 


s. 

(U) 

Program  to 

toll£ 

lecion:  This  iu  a  continuing 

project . 

6. 

(U) 

Hi iearones: 

Not 

appl Icable . 

/ 

(d) 

Resources: 

Not 

dppl Icable . 

b. 

m 

Ccaparlson 

with 

FY  1982  Descriptive  Survuiry: 

Not  applicable 

FY  1983  RI?T4E  DESCRiniV/.  SUMMARY 


Prograa  Elemenc:  #6A606F 

DOD  MlRslori  Area:  Ground  Baaed  Antl-Alr  and  Tacll^.al  Mlaalle  Defense,  #221 


Title  :  Conventional  Stendotf  Weapon 
Budget  Activity:  Tactical  Pro^raas,  A 


( U )  RErOURCgS  (PROJECT  LISTiriG)  ( $  IN  THOUSANDS) 

Project  FY  1981 

Nuaber  Title  Actual 

TOTAL  FOR  PR^JCRAM  ELEMENT 


TY  1982 

FY  1983 

FY  1984 

Additional 

Tota! 

Estimated 

Eatlmate 

Estimate 

EatlJiate 

To  Completion 

Costs 

1/ 

38,558 

65,708 

93,292 

’9;,?58 

i/  Supported  within  PE  64742F  In  FV  1982 


k  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Tala  program  element  provides  the  Full  Scale  Engineering  Development 
of  an  air-launched  standoff  missile  for  employment  from  both  ractlcal  and  strategic  aircraft  sgalnst  a  variety  of  key 
targets.  Ecalpped  with  a  modular  munition  configuration »  the  Coiwentlonal  Standoff  Weapon  will  provide  the  standoff 
attack  element  of  c  variety  of  engagement  systems  including  application  with  the  Precision  Locjr.tlon  Strike  System 
(defense  fiuppresef on)  a:id  the  PAVE  HOVER  Engagement  System  (second  echelon  sntl-srmor).  Such  s  standoff  weapon  capa¬ 
bility  Is  needed  to  reduce  slrcrsft  attrition  in  the  attack  of  heavily  defended  targeta. 

(U)  BASIS  FOR  FY  198i  EUT&E  REQUEST;  Fends  compctl^lv*  dual  contracts  for  the  engineering  design  and  development  of 
the  initial  version  of  the  Oonventioral  Standoff  Weapon,  for  application  with  the  Precision  '.nation  Strike  System 
(PLSS).  This  Inltldl  version  wH I  be  developed  to  allow  growth  application  to  other  engagement  systems  and  wlvh 
other  munition  co.if iguratHns  as  preplanned  product  Improvemaats .  Competitive  down-select  to  a  single  davel.o'oient 
contractor  will  be  accomplished  at  an  appropriate  pclnt  during  the  development  program.  The  coat  estluatec  are 
prograa  office  estimatej;  they  are  subject  to  valldation/ad juwlment  based  upon  contractor  proposals  to  be  obtained 
durlnf,  lat^  FY  1982. 

(U)  :OHPAR{SON  WITH  FY  1982  DESCRIFTIVE  SUMMARY:  Mot  Applicable.  This  it  a  new  program  element  for  FY  1983. 

( iJ )  OTHER  APPROPRIATION  FUND S : 


FY  1981 

FY  198? 

FY  19P3 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Ejtlmate 

Eatieate 

Esjjma^ 

To  Completion 

Costs 

Procurement  (Missile) 

Program  ^lexicnt  27167F 

Continuing 

Not 

Applicable 

i 


Program  Element:  #64606F  Title:  Conv^^ntlonel  Stand>vff  Weapon 

non  Miaslon  Area:  Ground  Baaed  /ntl-Alr  and  Tactical  Mlaalle  De/enae,  #222  Budget  Activity:  Tactical  Programs,  4 

(I')  DETAILED  BACKGROUND  A!n)  DESCRIPTION:  Conducta  Full  Scale  Engineering  Development  of  an  air  launched  atandoff  miaeile 
fo'  applica'iion  witn  a  variecy  of  engagement  aysteca. 

(U)  recent  yeau,  rurface- to-air  defenaea  have  advanced  markedly.  The  multitude  and  capability  of  aurface-to~air 
defenses  available  to  the  Sovieta  and  other  potential  adveraariea  raiaea  the  riak  of  al^^nificant  Air  Force  aircraft 
^  attrition  per  defended  target  killed.  Operational  commandera  must  rely  heavily  on  defenae  auppreaaion  ayatema  and 

utilize  large  tactical  toicea  compoaed  of  attack  and  attack  aupport  aircraft  to  inaure  mlaalon  succeaa.  Thia  commitment 
oc  large  numbera  of  aortiea  to  Individual  targeta  limita  th^  ovetall  ef fectlvencaa  of  attack  aircraft,  particularly 
during  the  early  atages  of  an  ir.tenae  conflict.  An  air-lo-aurface  atandoff  weapon  la  needed  to  reduce  the  aortie 
requlreuenta  and  attrition  lossea  while  deatroying  key  targeta.  For  maximum  utility,  auch  a  atandoff  weapon  ahould 
^  he  capable  of  deatroying  a  wide  vari.iCy  of  targeta,  including  defenae  auppreaaion,  interdiction,  and  armor.  Standoff 
weapon  capability  is  needed  not  only  for  potential  intenae  conflict  areaa  auch  aa  in  Europe  veraua  the  Waranw  Pact 
Forces,  but  also  for  conflicts  *n  conti'gency  areas  in  which  the  8-52  Strategic  Projection  Force  might  be  utilized. 

The  need  for  a  conventiO‘.al  standoff  weapon  was  emphasized  during  the  FY  81  budget  proceedings  wlien  the  Congressional 
coeelrtees  pointed  out  that  there  was  no  Air  Force  program  for  a  Precision  Location  Strike  System  (PLSS)  compatible 
»»t«ndoff  weapon  providing  sufficient  rjnge  to  allow  standoff  from  aurface-to-alr  threats  In  the  target  area,  a  PLSS 
weaponlzatlon  study  was  ar comp; i shed  during  January  to  March  1981  which  Inveatlgated  various  weapon  options  which 
could  be  developed  to  support  the  PLSS  mission  and  schedule  requirements.  It  was  also  recognireJ  that  the  PAVE  MOVEK 
Engageneni.  System  requires  a  weapon  with  similar  ran;^e  and  payload  requirements  for  application  against  second  echelon 
forces.  Similar  weapon  requlreaie.ite  pertain  tc  other  envisioned  eugagement  r./atems.  Aa  a  ’'esult,  a  common  wesojn 
was  postulated.  The  USAF  Scientific  Advisory  k>ard  meeting  In  June  1981  ali>>  loeutlflcd  the  need  for  a  woepon  with 
similar  general  characterlatlca. 

t  (U)  The  initial  emphasla  will  be  on  a  Conventional  Standoff  Weapon  version  for  application  with  the  Precision  Location 
Strike  Syate;^  (PLSS)  on  a  ochelule  compatible  with  PLSS  operational  employment.  Tl.e  required  dealgn  architecture. 
Including  munition  conf Iguracioua  and  data  link  technlqc.^s,  will  enable  thlj  Initial  v>?r9lon  to  be  expanded  upon  to 
address  the  requirements  of  the  PAVE  MOVER  Engagement  System  and  other  engagement  systems  preplannr-^  product 
improvement  a . 

lU)  To  allow  PLSS  and  othir  engagement  systems  to  provMe  accurate  guidance  update  iTjormat ^on  to  the  Conventional 
Srandotf  Weapon  In  flight,  the*  Conventional  Standoff  Weapon  will  contain  a  data  link  transponder  capable  of  receiving 
and  acknowledging  the  guidance  djla.  Tc  lus' re  eoupatiblllty  with  r.h«  e«cabllshcd  PLSS  waveform  struccure  and  gain 
the  advantages  of  c.Wmson  development,  the  weapon  data  link  transponder  will  be  a  repackaged  version  of  tlte  Vehicle 
Kavlgation  System  transpotvder  developed  by  PLIS  for  aircraft  Installation.  Compatibility  between  this  data  link  and 
the  PAVE  MOVER  signal  structure  is  a  program  objective. 

(U)  The  Conventional  Standofr  Weapon  will  l>e  designed  for  employment  from  the  F-16,  1-52  and  1-1  air. raft.  It  will 
also  be  planned,  to  the  extect  practical,  for  ompatlblllty  with  F-4  and  F-lli  aircraft  and  with  an  al r-'to-sor face 
I  slsslonlzed  version  of  tho  F-15. 
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Prograa  Sleasent:  #SA606F  Title:  Conventional  Gta^dotf  Weapon 

DOD  KUslor.  Area:  Ground  Baaed  Antl-Alr  and  Tactl-al  Mlaalle  Defenoe,  »222  Budget  Activity:  "Tactical  trograas,  4 

The  Conventional  Standoff  Weapon  will  provide  sufficient  standoff  to  enable  delivery  aircraft  to  reaain  outside 
the  envelope  of  the  principal  target  area  located  threats.  A  ainiirua  standoff  range  requf.reaent J  Ib 

specified  froa  a[__  _  ^^•**<*  of  •t  least  _ when  delivered  froa[ 

*7  A  standoff  range  goal  Jis  specified.  Beyond  the  stated 

mlnlaua  standoff  range  requiresent,  approaching  the  atandoff  range  goal  involvew  a  significant  tradeoff  between  rvnge, 
payioed  capability,  ard  weaoon  size  and  weight. 

(U)  A  competitive  contract  award  is  planned  with  dual  contract  award  for  the  initial  design  and  development.  A 
comp«uitlve  selection  will  be  made  at  an  appropriate  point  durln'  the  development  program  to  down-eelect  from  the 
initial  two  contractors  to  a  single  contractor. 

The  acquisition  program  places  emphas.s  upon  acquiring  the  initial  version  of  the  Conventional  Standoff  Weapon 
for  application  with  the  ^eclsion  hoc^lon  Strike  System  (PLSS)  in  a  timely  manner  supporting  the  k^LSS  Initial 
Operational  Capability  In' 

(U)  ECLATED  /.CTIVITIES:  “nie  Conventional  Standoff  Weapon  will  be  capable,  through  preplanned  product  improvements, 
of  effective  application  with  a  variety  of  engagement  ayatema,  including  the  Precision  Locatl'^n  Strike  System,  Progism 
Element  64’42F;  sni  the  PAVE  MOVE&  Engagemenc  Syatem,  Program  Element  6461Ar. 

(U)  HORIC  PERFORMEi)  BY;  The  acquiaitlon  p^o^ram  for  the  Conventional  Standoff  Weapon  la  managed  by  Air  Force  Syatems 
Coaaand  at  the  Armament  DlvUlon,  F.glln  AF8,  /L.  Initial  Operational  Test  and  Evaluation  will  be  conducted  by  the 
Air  Force  Test  and  Evaluation  Center,  AFB,  KM. 

<  ^ accompli Sti»a-yrs  and  future  programs 

1.  (U)  FY  19B1  end  Prior  /.ccomplIshmcnt>».  Ko  activity  under  PE  64606?.  l.tandoff  weapon  analyaes  were  conducted 
estdblUMng  the  haste  chaPactet'idClcn  required  for  an  efi'ectlve,  veraatllu  standoff  weapon.  Tl^ese  analyses  Include 
ihi:  TLSS  W^aponiiar ion  Study  conducted  by  Air  Force  Systems  Co*»and  In  early  FY  1981,  and  foUow-t/n  analyses  to  ensure 
th^  rtppHcatloft  of  such  a  weapon  v:q  a  variety  of  entagemeiif  ayitema.  Including  the  ?AVX  MOVER  Engagement  Syatem. 

2-  (U)  FY  1982  Program:  Ko  activity  under  PE  646&6F.  Activities  preparatory  to  a  competitive  contract  award  are 
being  conducted  Including  pfeptraclon  of  contracting  documentation,  e.g.,  Request  for  Proposal.  Source  selection 
competition  will  be  conducted.  A  dual  contract  award  is  planned  for  the  Inltla’  design  and  development  of  the  Conven¬ 
tional  Standoff  Weapon.  The  Initial  version  of  the  Conventional  Standoff  Weapon  will  be  compatible  with  PLSS  but 
..lU  include  design  planning  to  allow  future  veralona  to  be  employed  with  other  engagement  ayttems.  The  FY  1982 
activities  ar<y  aupnorted  within  the  Precijilan  Location  Strike  Syatem,  Program  Element  64742F. 
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Program  EJement:  #64606F 

DOD  Mission  Area:  Ground  Baaed  Anti-Air  and  Tactical  Missile  Defense,  #222 


Title:  Conventional  Standoff  Weapon 
Budget  Activity:  Tactical  Programs,  4 


3.  (U)  FY  1983  Planned  Program;  Design  of  the  Conventional  Standoff  Weapon  will  be  conducted  under  dual  contracts 
to  competing  prims  contractors.  Preliminary  Design  Review  will  be  conducted.  If  warranted  by  the  design  stability  and 
use  of  existing  subsystems,  down-select  to  a  single  contractor  will  be  accomplished.  Hardware  fabrication  will  be 
initiated.  Subsystem  testing  will  be  initiated.  Appropriate  Acquisition  Council  RevltiW  will  be  conducted. 


4.  (U)  FY  1984  Planned  Program:  Test  item  tebrication  and  checkout  will  be  accomplished. 
Precision  Location  Strike  System  will  be  conducted. 


Field  testing  with  the 


Program  to  Complctiou:  Test  and  evaluation  will  be  completed  of  the  Initial  version  of  the  Conventional 
Standoff  Weapon  for  application  with  the  Precision  Location  Strike  System  and  procureaeur  i^nitlsied.  Preplanned 
product  Improvements  will  be  developed  and  incorporated  for  application  of  the  Conventional  Standoff  Weapon  with  other 
engagement  systems ,  e.g.  the  PAVE  HOVER  Engagement  System,  Program  Element  64616F. 


6.  Milestones; 

A.  (U)  Dual  Contract  Awards 

B.  (U)  Preliminary  Design  Review 

C.  (U)  Air  Force/Defence  Acquisition  Review  Council  III 

D.  (U)  Testing  with  Precision  Location  Strike  System  (PLSS) 

E.  (C)  I«:ltlal  Operating  Capability  with  PLSS 

1.  (U)  Resources:  Nor.  Applicable. 

8.  (U)  Coaparlsor.  with  F.  1981  Descriptive  Summary :  Met  Applicable. 


Date 

4Q  FY  82 
Mar  1983 
Kay  1983 
j4Q  FY  ^ 
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FT  1583  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  #  64607F 

DOD  Mission  Area:  Close  Air  Support  end  Interdiction, 
(U)  aF.SOURCES  (PROJECT  LISTING):  ($  in  thousanus) 


Wide  Area  Antiarmor  Munitioas 
Budget  Activity:  Tactical  Programs ^  #4 


Project 

Number  Title 

TOTAL  FOR  PROGri*M  ELEMENT 

Z579  Antiarmor  Cluster  Munition  (ACM) 

2331  Extended  Range  Anuiarmor  Munition  vEKaH) 

2382  Wasp 


FT.  1981 

Actual 

V8,75.r 


FT  1982 

Estimate 

20,722 


FT  1983 
Estimate 
8.503 


18,758  20,722 


FT  1984 
Estimate 

45,701 


45,701 


Additional 
to  Completion 
Continuing 

0 

TBD 

337,799 


Total 

Estimated 

Costs _ 

N-st  AppUv  able 

49,998 

TBD 

383,500 


(U)  BRIEF  DESCRIPTION  OF  SIEMENT  AND  MISSION  NEED:  The  Tactical  Air  Forces  require  a  capability  to  destroy  multiple 


enemy  tanks  during  a  single  aircraft  pass  to  overcome  the  existing  large  uumerical  imbalance  of  Warsaw  Pact  armor. 

This  critical  need  is  doct mented  lu  the  Mission  Element  Need  Statement  for  an  Improved  Wide  Area  Antiarmor  Capability 
The  Wide  Area  Antiarmor  Munition  (WAAM)  program  lets  been  Initiated  to  address  this  need.  It  will  accomplish  full 
scale  development,  culminating  in  production  decisions,  of  the  three  WAAM  weapons:  the  Antismor  Clut^ter  Munition, 
the  Extended  Range  Antiarmor  Munition,  nnd  the  Wasp  missile  system. 

(U)  BASIS  FOR  FT  1983  RDT&E  REQUEST:  Development  and  Initial  Operational  Test  anj  Evaluation  of  the  Antlsrmor  Cluster 
Muni  tlon  I’ili  be  completed.  Estimates  for  armor  kills  per  pass  and  operational  reliability  vill  be  determined.  A 
production  decision  is  planned  for  the  second  quarter  of  FT83.  Cost  estimates  are  based  on  contractual  commitments  and 
historical  cost  data  for  te^t  activities. 

(U)  COMPARISON  WITH  TV  1982  DESCRIPTIVE  SUMMARY: 

Total 

FT  1981  FT  1982  FT  1983  FT  1984  Additional  Estimated 

Estimate  Estimate  Estimate  To  Completion  Costs 


RDT&E 

Procurement  (OTHER)  (PE  28030F) 


18,800  22,200 


40.400 

54.400 


Continuing 

799,130 


Not  Applicable 
853,530 


I 
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rrogTani  Element :  #  64607F 

OOD  Mies Ion  Area:  Cloae  Air  Support  and  Interdiction,  1223 


F\  19^1 


"  '  OTHI^R  appropriation  FUNDS; 

Procurement 

Antiarmor  Cluster  Munition  (OTHER)  (PE  28030F) 
Extended  Range  Antiarmor  Munition  (OTHER)  (PE  28030F) 
\  Wasp  (MISSILES)  (?E  27166F) 

(Quantity) 

APtiarmor  Cluster  Munition 
Extended  Range  Antlarieor  Munition 
Wasp 


f 


Title:  Wide  Area  Antianaor  Munitlor.e 
Budget  Activity:  Tactical  Programs,  #4 


FY  1982 
Estic^ate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

16,000 

!)4,412 

163,979 

1,758,545 

TBD 

rPD 

1,992,945 

TBD 

TBD 

J 

TBD 

TBD 
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Program  Element:  #  64607?  Title:  Wide  Area  Antlarmor  Mur.ltlons 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Miseion  Element  Need  Statement  for  an  Improved  Wide  Area  Antiarmoi  Capabil¬ 
ity  details  the  critical  need  for  the  Tactical  Air  I'orces  to  xmprovf?  their  armor  kill  capability  against  massed  rear  eche¬ 
lon  armor.  The  Wide  Area  Antl^rmor  Munitionc  (W^AM)  Program  will  imorove  the  Tactical  Air  Forces  sortie  effectiveness  by 
increasing  the  number  of  armor  kills  per  pass.  « 


'  The  need  iu  to  develop  a  weapon  tihat  will  provide  multiple  Liils  per  pass,  during  all  hours  and  we::ther  cen* 

ditions  and  from  eztrenely  low  altitudes  or  standoff  distances.  Tne  ability  to  achieve  multiple  kills  during  a  single 
pass  will  greatly  improve  the  Tactical  Air  Forces'  antiarmor  capability  while  decreasing  sttrition  to  enemy  defenses. 

V'AAM  has  been  designated  s  major  program  and  will  use  multiple  contractors  to  reduce  cost/scheduH  risk  in  order  to 
achieve  an  operational  capability  at  the  earliest  possible  time.  Three  weapons  —  the  Antlsraor  Cluster  Munition,  the 
Wasp  ulssile,  and  the  Extended  Range  Antiarmor  Munition  —  will  be  validated/developed  in  this  program.  The  Aritiarmor 
Cluster  Munition  in  an  unguided  improved  antiarmor  area  cluster  iiespon  that  may  be  delivered  at  minimum  sltltudub  or  higlt- 
et.  The  Wasp  is  a  missile  system  that  employs  s  terminal  seeker  and  a  lock-on-after- launch  guidance  mode.  The  Wasp  is 
intended  for  delivery  from  aircraft-mounted  pods  for  minlrnuu  altitude  attack.  The  Extended  Range  Antiaraor  Munition  is 
an  air-delivered  cluster  weapon  containing  target-activated  land  mines  that  provide  a  standoff  kill  capability  against 
armor.  The  target  does  not  have  to  contact  the  Extended  Rangr-.  Antiarmor  Munition  subaunition  to  effect  a  kill;  rather 
the  mine's  aensor  classifies  the  target,  determines  the  closest  point  of  approach,  and  then  fires  a  warhead  at  the  tarpet. 

Related  activities:  WAAM  technology  support  In  ongoing  in  Program  Element  62602F,  Conventional  Junitlons,  and  Pro¬ 
gram  Element  63601F,  Conventional  Weapons  Technology.  Warhead,  sensor,  seeker,  and  dispenser  technology  programs  in 
these  program  ulemenrs  provide  the  basis  for  the  WAAM  concepts.  Weapon  concept  demonstration/validation  is  accompxished 
in  Program  Element  63609F  Advanced  Attack  Weapons.  Other  related  Air  Force  programs  can  Le  integrated  with  WAAM  to 
provide  a  total  wide  area  antiarmor  system  capability. 

(U)  WORK  PERFORMED  BY:  Program  menagement  is  provided  by  Headquarters,  Air  Force  Systems  Command,  Andrews  Air  Force 
Base,  MD  and  its  subordinate  organization.  Armament  Division,  Eglln  Air  Force  Base,  FL.  Contractor  support  for  the  Anti- 
armor  Cluster  Munition  is  provided  by  Hone /well  Incorporated,  Minneapolis  MN.  Contractor  support  for  the  Extended  Range 
Antiarmcr  Munition  will  be  provided  by  one  of  the  two  contractors  currently  coenpetiug  In  the  validation  program:  AVCG 
Corporation.  Wilmington  MA  and  HoneyweH.  Likewise,  one  of  the  two  contractors  currently  competing  in  the  Wasp  mini- 
missile  validation  program  -  Boeing  Aerospace  Company,  Seattle  WA  and  Hughes  Aircraft  Company,  Csnogs  Park  CA  -  will 
be  selected  as  the  contractor  foi  Wasp  full  scale  development. 

( U )  PROGRAM  ACCOMrLISHMENTS  &  FUTURE  PROCRAHS; 

FY  1981  A  Prior  Accomplishments:  The  final  phase  of  validation  for  the  Antiarmor  Cluster  Munition  (ACM)  was 
successfully  completed  in  FY  1980  with  system  development  and  validation  tests.  ACM  advanced  in  m<d  FY  1980  into  this 
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Program  Element;  #  6A607F 
DOD  Mission  Area:  Close  Air 


Interdiction.  #223 


Title:  Wide  Ai'ea  Antiarmor  Munitions 
Budget  Activity;  Tactical  Programs.  #4 


program  element  to  begin  subsystem  design ^  ^.^brlcatlon.  and  testing.  Honeywell  was  selected  as  the  full  scale  develop¬ 
ment  contractor.  Full  scale  development  continued  in  FY  1981  and  basic  design  details  were  completed.  A  Preliminary 
Design  Review  was  completed  and  flight  teats  conuucted.  Minor  redesign  of  some  oouponenfs  wan  accomplished  and 
sucessfully  flight  tested.  Fabrication  of  hardware  for  Development  Test-  nnd  Evaluation/Initial  Operational  Teat 
and  Evaluation  was  begun. 

2.  (U)  FY  1982  Planned  Program;  The  Antiarmor  Cluster  Munition  (ACM)  will  cont^-cue  full  scale  development.  The 
system  design  and  qualification  and  ds'ielopment  test  will  be  completed  as  well  as  a  oigniflcaut  portion  of  the  combined 
Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation  (DT&E/IOT&E) .  This  testing  is  Intended  to 
measure  the  ^rob^ibie  number  or  klllo  per  pass  and  the  operational  suitability  of  the  system.  One  hundred  and  seventy 
ACMs  are  scheduled  to  be  tested  in  the  DT&E/IOT&E  program.  Long  lead  production  items  wil?  be  procured  for  ACM.  The 
Extended  Range  Tuitiarmor  Muntion  (ERAM.i  will  complete  validation  in  Program  Element  63609F  in  the  third  quarter  of 

FY  1982.  It  was  originally  scheduled  to  transition  to  full  scale  development  in  late  FY  1982.  however.  DoD  budget 
reductions  dictated  that  ERAM  be  delayed  in  ord<*r  to  fund  higher  priority  programs.  ERAM  funding  for  FY  1982  and 
1983  was  reduced  for  this  reason.  ACM  long  lead  production  activities  will  begin  in  FY  1982. 

3.  (U)  V'{  1983  Plarned  Program;  The  Antiarmor  Cluster  Munition  will  complete  full  scale  development  and  Initial  Oper¬ 
ational  Test  and  Evaluation  in  the  second  quarter  of  FY  1983.  The  estimated  funding  has  been  increased  to  allow  com¬ 
pletion  of  these  tests.  Production  will  brgin  for  ACM  in  the  second  quarter  of  FY  1983.  The  Wasp  missile  program  will 

complete  validation  in  Program  Element  63609?  in  the  third  qucrcer  of  FY  1983  and  be  ready  to  transition  to  full  scale 
development.  Due  to  funding  constraints  Wasp  full  scale  development  is  being  delayed  until  FY  1984. 

FY  1984  Planned  Program;  Production  for  ACM  will  continue  under  Program  Element  28030F.  The  Wasp  missile 
program  will  start  full  scale  development  in  FY  1984  and  begin  basic  design,  development,  and  test  of  critical  aub- 
syateuis . 

5.  Program  to  Completion;  The  Wasp  program  will  complete  development  testing  in  FY  1987  and  transition  into  pro¬ 

duction  under  Program  Element  27166F.  Production  long  lead  for  Wasp  is  planned  for  FY  1986.  The  Extended  Range  Anti¬ 
armor  Munition  could  begin  full  scale  development  In  FY  1984  depending  on  thf  ^vaiiabilitv  of  funds.  The  inventory 
Inventory  of  both  these  progr^.ms  have  nrtt  been  determined.  The  total  estimated  coats  of  procureaent  are  increased  due 
to  an  increase  in  the  lP»«ntory  objective  from  jAntiarmor  Cluster  Munitions.  Thla  Inventory  objective 

does  not  Include  any  futu  e  sortie  surge  requirements. 


Milestones: 

Date 

A. 

Antiarmor  Cl.’.ater  Munition  (ACM)  Milestone  II  (Full  Scale 
Developmeu.t)  Review 

Jul  1980 

B. 

ACM  Milestone  III  (Production  Decision)  Review 

*(Jsn  1983) 

Mar  1983 

C. 

Extended  Range  Antiarmor  Munition  (ERAM)  Milestone  II  Review 

*{Apr  1982) 

TBD 

D. 

Wasp  Hilectone  11  Review 

*(FY  1983) 

FY  1985 

E. 

Z2AH  Milestone  III 

*(FY  1985) 

h/a 

F. 

Wasp  Milestone  111 

*(FY  1986) 

N/A 

Date  presented  In  FY  1982  Descriptive  Summary 
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Progran  E\onieut:  #  64607?  Title;  Wide  Area  Antlarwor  Munitions 

DOD  Mission  Area;  Close  Air  Support  ind  Interdiction,  #223  Budget  Activity:  Tactical  Progrcas,  #4 

EXPLANATION  OF  MILESTONE  CHANGES: 

B:  ACM  production  decision  delayed  allgl.tly  to  allow  completion  of  all  Initial  Operational  Te^t  and  Evaluation. 
C:  SRAM  full  scale  development  decision  delayed  duo  to  funding  constraints  preventing  start  ot  this  effort. 
D,E,F:  Change  In  DoD  acquisition  policy  eliminates  Milestone  III  decision  for  major  programs  and  changes 
Milestone  II  date  to  coincide  with  Critical  Design  Review  date  in  full  scale  development. 


7.  (U)  Resources; 

V. 

Not  Appllcablo 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary; 

\  Not  Applicable 


754 


i 


I 


I 


4  > 


Projfecn:  2*=?!?  Title:  Antlaraor  Cluster  Munition 

Prograa  Element:  #64607P  Title:  Wide  Area  Antlanaor  Munltlooa 

DoD  Hlsaloo  Area:  Close  Air  Support  and  Interdlctloa,  ^22.3  Budget  Activity:  Tactical  Pr^graras,  #4 

(U)  DETAILED  BACKGJLOUND  AND  DESCRIP TION:  The  Antlaraor  Cluster  Munition  (ACX)  will  aeet  the  Ttictlcal  Air  Forces' 
need  for  a  multiple  araor  klll-per-pass  capability  against  rear  echelon  vide  area  armored  forces  and  for  delivery 
from  aircraft  at  alnlaum  altitudes.  This  capability  Is  required  to  blunt  the  Soviet  massed  ans;.ot  threat  by  Inter¬ 
dicting  Soviet  rear  echelon  armored  forces,  before  they  can  reinforce  Jlrst  echelon  forces  and  achle\*e  a  breakthrough. 
The  major  goal  of  the  ACM  effort  In  this  prograa  element  Is  to  demonstrate  the  system  capability  to  achieve  multiple 
kills  per  pass  under  realistic  test  conditlcns.  These  tests  will  then  form  the  basis  Cor  a  production  decision. 

.'U)  REI^TSr  ACTIVITIES:  Wide  Area  Antlarror  hunltlons  (W4AM)  techiology  base  advancement  Ic  ongoing  In  Prograa 
Element  (PE)  62602F,  Conventional  Munitions,  and  PE  63601?,  Conventlcnal  Weapons  Technology.  Valldatlcn  cf  concepts 
Is  ongoing  In  PE  b3609F,  Advanced  Attack  Weapons.  Warhead,  sensor^  seeker,  and  dispenser  technology  projects  In 
these  PEs  provide  Che  basis  for  the  WAAM  concepts.  Other  related  Air  Force  programs  (e.g.,  F-16  and  A-IG)  will 
be  Integrated  with  WAAM  to  provide  a  total  wide  area  antiarmor  system  capability. 

(U)  WORK  PERFORMED  BY:  Prograa  managemenr  is  provided  by  Headquarters.  Air  Force  Systems  Command,  Andrews  Air  Force 
Base,  MD  and  ito  subordinate  organlratlo.n,  Armament  Division,  Eglln  AFB,  FL.  Prime  Contractor  support  Is  provided 
by  Honeywell,  Inc.,  Minneapolis,  MN. 

(U)  PROGRAM  ACCOMPLISHMENTS  &  FUTURE  PROGRAMS: 

1.  (U)  PY  1931  &  Prior  Accomplishments:  The  final  phase  of  concept  validation  for  the  Antiarmor  Cluster  Munition 
was  successfully  completed  In  FY  1980  with  system  development  ani  validation  tests.  An  Air  Force  Acquisition  Review 
Council  conducted  a  Milestone  II  review  of  the  prograa  In  July  1980  and  ^ecoamended  Initiation  of  full  scale 
development  based  on  the  euccess  ci  the  validation  testa.  A  contract  for  full  scale  development  vat  awarded  to  Honey¬ 
well,  Inc.,  in  July  1980  and  design,  development,  and  test  of  the  ACM  has  continued  since  that  time.  Preliminary 
flight  tests  have  been  conducted  and  fabrication  of  development  test  hsrdwaro  has  begun. 

2.  (U)  FY  1982  Planned  Prograa;  Fabrication  of  170  Antlaraor  Cluster  Munitions  will  he  completed  and  the 
Development  Test  and  EvaluatlonAnltial  Operational  Test  and  Evaluation  prograa  wll!  be  initiated.  This  prograa  will 
measure  the  operational  rellrbllity  and  probable  number  of  kills  per  pass  of  the  AOt.  Procurement  of  long  lead  items 
will  begin  In  FV  1982. 

3.  (U)  FY  1983  Plj<nned  Program:  The  Antlaraor  Cluster  Munition  will  complete  Initial  Operational  Teat  and 
Evaluation  and  full  sc^le  devciepment  In  thd  second  quarter  of  KY  1983.  If  a  favorable  reco«ae*:datlon  is  rerdered 
at  the  Milestone  III  review,  full  production  will  be  initiated. 

4.  (U)  FY  1984  Planned  Progra.?:  There  Is  no  plann$:d  develonment  effort  for  the  Antlaraor  Clutter  Munition  In 
FY  1984,  Production  will  continue 
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Budget  Activity;  Tactical  Programs,  _ 

Program  Element ;  #6A607F-Wlde  Area  Antiarmor  Munitions,  Antiarmor  Cluster  Munition 

Teat  and  Evaluation  Data 


Development  Teat  and  Evaluation: 


(U)  Validation  Phase:  Development  testing  was  conducted  in  1979-1980  by  the  competing  validation  pha^e  contrac¬ 
tors.  Honeywell  and  Martin  Marietta.  The  primary  Development  Test  and  Evaluation  objective®  for  the  validation 

phase  were  to  deiaonscrate  achieve»/-nt  of  saclafactory  pattern  and  '-.ill  mechanlk;3s  perlorraance.  The  contractore  conducted 
extensive  development  and  eovlroiiuantal  teats  of  critics’  subsyatemB  Including  the  warhead,  fuse,  and  oilentatlou  and 
olabllizatlon  device.  Flight  teats  of  inert  Antiarmor  Cluster  Munitions  were  also  conducted  to  establish  patterns 
and  accuracy.  Live-round  teats  individual  submunltlons  were  conducted.  Contractor  technician  and  development 
engineers  conducted  the  development  testing  at  contractor  facilities,  Eglln  Air  Force  Base,  and  other  test  ranges. 

Mr  Force  Svsteas  Command's  Armament  Division,  Eglln  Air  Force  Base,  Florida,  managed  the  Development  Test  and  Eval¬ 
uation  Program.  The  Air  Force  Test  and  Evaluation  Center  monitored  these  testa  and  provided  an  evaluation  of  the 
operational  effectiveness  and  aultabllity  of  ihe  system.  The  results  of  the  validation  tests  were  consideted  in  the 
Air  Force  Systems  Acquisition  Levlew  Council  meeting  in  July  1980  which  gave  approval  to  ptoceed  into  full  scale  devel¬ 
opment. 


(U)  Full  Scalr  Development:  Honeywell  was  selected  as  the  full  scale  development  contractor  and  has  conducted 
extensive  military  qualification  and  environmental  teits  of  the  Antlsrmor  Cluster  Munition  (ACM).  Moat  of  these 
tests  were  conducted  at  their  contractor  facilities.  The  Development  Test  and  Evaluation  (DTAE)  will  be  com¬ 
bined  with  the  Initial  Operational  Test  and  ^valuation  (lOTAE).  The  majority  of  the  DTAE  la  being  conducted  by  the 
Air  Force  Systems  Comuiand  Armament  Division  In  Fiscal  Year  1982.  Air  Force  Test  and  Evaluation  Center  will  have  overall 
management  responsibility  for  the  lOT&E  program  and  this  testing  Is  scheduled  for  Fiscal  Year  1982  and  early  Fiscal 
Year  1983.  Primary  teat  objectives  for  the  full  scale  development  phase  are  to  establish  baaellnr  performance  charac¬ 
teristics,  to  verify  the  predicted  number  of  kills  pc'  pass  against  specified  targets,  and  to  determine  the  effect  of 
probable  countermeasures  and  environmental  effects  on  system  performance.  An  asaeasment  of  the  system  support  concept 
in  meeting  logistics  requirements  will  be  made.  The  majority  of  the  DT&E/IOT&E  testing  will  be  conducted  at  Eglln  Air 
Force  Base,  Florida,  with  other  tests  planned  for  Utah  and  Alaska.  Tests  to  date  have  demonstrated  safe  weapon  reles>ft, 
dispenser  functioning,  pattern  generation,  single  cubr.unltlon  kill  capability,  and  proper  subsystem  functioning. 

Minor  difficulties  with  ccbmunltlon  operations  have  rejulteJ  In  correction  and  modification  to  the  aubaunltlon. 


(U)  The  DT&E/IOT&E  hsrdwaru  will  be  very  slmlJar,  If  not  identical,  to  the  planned  production  hardware.  Most  of 
tlwi  planned  pr'.ductlon  processes  will  be  used  to  m-inufacture  the  170  units  planned  for  testing.  The  entire  system 
will  be  tested  In  this  phase  Includlr^  rcllabUUy,  avsllobillty ,  and  logistics  support.  The  results  of  this  phase's 
testing  will  be  used  by  the  Air  Force  b; terns  Acquisition  Review  Council  in  making  the  production  decision  for  the 
Antiarmor  Cluster  Munition. 


Budget.  Activity: 
Progiam  Elenent 


Tectic.al  Programs,  #4 _ 

#64f07F  -  iJlde  Area  l^ntlaraor  Munltlofis,  Antlarmor  Cluster  Munition 


2.  (U)  Operational  Tegt  and  Evaluation: 

(U)  Demonstration  and  Validation  Phase:  CvAtlcal  component  and  submunition  tests  were  conducted  during  this 
phase,  .'he  Air  Force  Test  and  Evaluation  Center  participated  in  the  DeaivC>nstratlon  and  Validation  testing  to  determine, 
a'{  much  ur  nosslble,  the  projected  operational  effectiveness  and  suitability  of  the  Antiarmor  Cluster  Munition;  how¬ 
ever  no  separate  operational  test  and  e  aluatlon  was  conducted.  The  objective  uf  the  De^onstrstlcn  and  V^lidtrlon 
phase  operational  test  and  evaluation  was  to  determine  the  expected  kills  p«9t  pass  cf  the  concept  vheu  used  In  a  real¬ 
istic  environment.  This  was  accomplished  primarily  by  evaluating  coiaputer  slmulaiilon  and  coa|>onent  test  data.  Most 
teats  were  condu^.te:d  by  contractor  personnel  at  contractor  facllltleii.  The  remaining  teats  were  conducted  by  Air 
Force  Systess  Cn^riiiand  personnel  at  Eglln  Air  Force  Base,  Florida. 

(U)  Ful>  Scale  Development:  Operational  test  and  evaluation  will  be  conducted  by  Air  Force  Test  and  Eval¬ 
uation  Center  Ji ring  full  scale  development  wlrh  Development  Test  and  Evaluation  (BT&B)  tnd  Initial  Operational  Tejt 
and  Evaluation  (lOT&E)  events  combined  where  feasible.  Seperar.>  I'OTfcE  will  be  conducted  for  operational  test  and 
evaluation  oljectlvns  which  cannot  be  combined  with  DTaE.  Coabim  d  and  .separate  i01’££  Jeor  the  Am  lar^ov  Cluster 
Munition  will  l>e  coi.ducted  during  Fiscal  Vears  1982  and  1983.  lOT&E  ob^ctlves  for  operations.^  effectiveness  during 
Chia  phase  are:  (i)  meae* re  the  expected  number  of  kills  per  pass  against  armored  company  arrays,  (2)  estimate  per¬ 
formance  in  various  b&.riefleld  and  countermeasures  environments,  '3)  estimate  operational  reliability,  and  (4;  eatl- 
mate  the  effect  of  target  location  error.  The  operational  c.ultubillty  ohjectl  .'es  Include  d.itermlnlng  the  avall.^billty, 
maintainability,  reliability,  and  logistic*)  supporteblli  ty  of  the  syrtems.  The  Antiarmor  Cluster  Mualt^ov;  requires  a 
te!i  year  shel^  life  which  presents  a  unique  suitability  Issue  to  be  evaluateu  during  lOT&E.  Test  assets  used  during 
D'r&E/IOT^iJ  will  be  soft  tooled  Items  which  are  representative  cf  production  items.  One  hundred  and  ^wo  (102)  Anti- 
armor  Cluster  Munition  test  assets  sre  programmed  for  separate  lOT&E.  At  tals  time  specific  support  equipment  reqtlrc- 
meniis  hi^ve  not  been  Identified. 

(U)  The  Air  Force  Test  vnd  Evaluation  Center  will  have  overall  man^gemeac  responsibility  for  the  I0T4E. 

‘icst  locations  for  the  Antiarmor  Cluster  Munition  will  be  Eglln  Air  P’orce  Base,  Florida;  Utah  Test  and  Training  Range, 
Utah;  and  El  Uson  Air  Force  Base,  Alaska.  Preliminary  10T4E  planniriig  Including  the  Test  and  Evaluation  Master  Plan 
and  the  I0T4E  plan  iwivc  been  accomplished  and  published.  Air  Force  personnel  will  operate  anc*  maintain  the  Antlaraor 
Cluster  Munition  througlujut  the  lOT&E  program. 


s  , 


Budget  Activity:  Tactical  Prograrts,  #A 

ProgreiB  Elcsent:  f64607F  -  Wide  Area  Antianaor  HtinitlonSa  Aatiarwor  Clustar  Munition 


3.  (U)  ^ysten  Characteristics i 

Character Istica  for  the  Antiartnor  Clunter  Munition  are  being  finalized  in  the  full  scale  development  phase. 
System  characteristics  aad  thresholds  (If  applicable)  are  as  follows: 


f:!''  i!!® 5.  V  j“J:" 

i  1  •  ? 

Cemcnsr rated 

(C)  Kills  per  pass 

(U)  Reliability 

(U)  Minimum  Rjlease  Altitude 

^0.939 

200  ft 

0.9 

200  ft 

200  ft 

(U)  Service  Life 
(U)  Defeat  Capability 

1  year 

Latest  Soviet 
Threat 

1  year 

Latest  Soviet 
Threat 
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FY  1983  RDT&E  D«;£CRIPT1VE  SUMMARY 
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Program  clement:  #64608? 

DoD  Mission  Area:  Close  Air  Support/aattlef leld  Interdiction,  1223 


Title:  Close  Air  Support  Weapon  Systems 
Budget  Activity:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING) r  ($  In  thousands) 


Project  FY  1981 

Number  Title  Actual 


TOTAL  FOR  PRCCRAM  ELEMENT  46,760 

i:j?l  ic>aglng  infrareJ  39,300 
255?  Alternate  Warhead  900 
2556  Aircraft  Integration  36<' 
2676  Infrared  Attack  Weapou  Systea  (IRAMS)  6,200 


FY  1982 
Estimate 

?Y  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

24,906 

5,412 

570 

22^,491 

U.600 

10,306 

5,412 

5/0 

173,682 
20,793 
4,510 
2:. 506 

8RIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  The  USAF  and  USH  must  U  able  to  succese'ully  attack  small  hard 
fixed  and  mobile  targets  such  as  tanks,  armorrd  vehicles,  bunkers,  and  small  ships  during  night  and  adverse  veathe'^. 

The  AGM-65  family  of  Maverick  missiles  bolng  expanded  to  fill  this  need.  The  current  deployed  television  model, 
ACM-'bS  A/B,  provides  an  excellent  daytime  capability  against  tanks  and  other  slmlllar  targets  but  Is  not  suitable 
during  night  or  adverse  veathei .  Modular  infrared  and  laser  guidance  uni*'#  and  an  alternate  warhead  are  completing 
development  to  fill  this  need.  Soeclf Icelly ,  the  Air  Force  as  executive  agency  for  the  Maverick  program  Is  ueveloplng: 
(1)  a  laser  guided  Maverick  for  Marine  Corps  use;  (2'i  an  Imaging  Infrared  seeker  and  guidance  unit  for  Air  Force  and 
Navy  direct  attack  missiles;  and  (3)  alternate  warhead  to  expand  the  Maverick  target  spectrum.  The  imaging  Infrared 
seeker  will  also  be  used  on  the  GBU-H  data  link  weapon. 


(U)  BASIS  ^*0R  FY  1983  RDT4E  REQUEST:  The  funding  requested  completes  the  qualification  of  the  support  equipment, 
continues  the  second  source  qualification  program  for  the  imaging  infrared  missile.;  and  completes  correction  of  minor 
problems  identifleJ  in  the  Imaging  infrared  missile  durlug  the  rest  program.  The  second  so.  .*ca  qualification  is  in 
preparatlrn  for  competitive  procurement  beginning  with  rhe  fourth  production  Increment. 


(U)  CUMPARISION  WITH  Fl'  1582  DESCRIPTIVE  SUMMARY: 

Total 

Total 

FY  1981 

FY  1582 

FY  1983 

FY  1984 

Additional 

Eetimated 

Fstlmata 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

R0T4E 

procurement 


46,900^ 


! 4,900 
204,139 


5,600 

357,688 


600  285, 300* * 

3,672,t97  4.234,044 


*  The  FY  1982  RSD  request  va»*  increased  b>  Congrcssloea'  action  for  the  Navy  Infrared  Attack  Vespon  System  (IRAVS)  bt 
adding  the  Tunds  requested  by  the  Navy  ro  tills  Air  Force  program  elament.  A  slcliai;  action  occurred  In  FY  1981. 


J 

V 
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Program  Klesent:  #64606F 

DoD  Mission  Area:  Close  Ale  Support/Battlef lel^'  Interdiction,  #?23 


Title:  Close  Air  Support  Weapon  Systems 
Budget  ActJvity:  Tactical  Programs,  1 4 


**  The  FY  82  Descriptive  Sussacity  Included  Che  Air  Force  LASER  Maverick  and  Single  Rail  Launcher  projects.  This  vork  Is 
now  complete. 


(U)  OTHER  APPROFRIATIOH  FUNDS: 

FY  1981 
Actual 

FY1982 

Estimate 

Fyl983 

Estimate 

FY1984 

Estimate 

Total 

Additional 
to  Jompletlon 

Total 

Estimate 

Cojt 

Missile  Procurement  -27J13 

Quantity 

235,201 

490 

353,100 

2,560 

468,700 

A,  600 

3,563,799 

53,014 

4,620,800 

60,664 
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L'fogratt  Element:  f64608F  Title:  Clote  Air  Support  Weapon  Systems 

DoD  Mission  Ares:  Close  Air  Support/Battlefield  Interdiction^  #223  Budget  Activity:  Tactical  frogriijs,  Ta 

(U)  OETAILKP  BACKGROUND  AHD  DESCRIPITOH:  Program  Element  (PE)  64608P  was  tstablis^ed  to  develop  Improved  capability 
for  air-to-surface  ■isslles  for  use  St^ilnsl  the  massive  amor  threat  of  the  Warsaw  Pact.  The  Imaging  infrarti  Maverick 
provldeu  a  common  seeker  subassembly  for  Air  Force  and  Navy  use,  ?he  Imaging  iufrored  ueeker  expends  Maverick  capability 
to  night  and  limited  adverse  weather  employment  while  retaining  the  launch  and  l^av^  flexibility  associated  with  the 
television  guided  Maverick.  The  Laser  Maverick  dcvelopaert  provides  for  24  hour  attack  against  Laser  designated  targets. 
Tile  advanced  warhead  develupmeut  will  expand  the  target  rf  .ctrum  of  the  Maverick  .'amlly  of  weapons  to  include  earth 
burdened  stiuctures  and  ship  targets.  Funding  la  also  provided  for  de^’clopment  of  cesnon  rest  equipment  lor  sll 
Maverick  variants. 

(U)  RELATED  ACTIVITK:.S:  The  Trl~Servlce  laser  seeker  developed  unier  this  program  is  being  used  In  the  the  Marine  Corps 
Laser  Maverick  ti.lsstle  p^og  'am.  The  coumo,;  inirettfi  aceker  subaPaei>i;ly  la  being  developed  for  GSt’-lb*  WAi  '.P.TS  *.5d 
Mav'erlcU.  Haragsiment  responaibllltlea  are  contained  Lu  Memoranda  of  Agrei'sents  bet»-  n  the  sytiem  program  ufficefc.  Vhe 
Navy  currently  plans  to  employ  the  Maverick  with  their  A-*4*  A-^,  F//.-18  'aVjA  AV-81.  Air  Form  plans  tc:.  <iaplo>’  the 

Imaging  Infrared  Maverick  with  A-7  .  A-10,  F**4,  F-16,  and  F-111  aircraft*  Tha  Imaglr  .  *rarao  Maverick  mlralle  hair  also 
been  dealgnated  aa  the  primary  antiarmor  weapon  ayatna  to  be  employed  with  the  Low  ' Navigation  and  Targeting 

Infrared  System  U-A'^VIIN).  Future  Infrared  seeker  developments  for  this  class  of  wcapob.  .,.e  required  by  the  Office 
of  Secretary  of  Defento  to  maintain  compatibility  with  the  Mavurlck.  <fn  example  Oi  this.  Is  the  Army's  work  on  focal 
plane  array  technology  fo**  the  next  generation  of  infrared  Hellflre  misalles.  T.ja  HelUlre  Infrared  seeker  Is  required 
to  be  compitlble  with  the  Maverick  missile  thereby  eliminating  duplication  of  effort  by  the  Army  and  Air  Force  !n 
iocal  plane  array  Infrared  teennoiogy. 

(U>  WOR*^,  PgRFOfJlEO  BY;  Thia  program  element  la  managed  by  the  Aeronautical  Systems  Division,  Wright'-Pat teraou  AFB,  OH. 

The  Armament  Division,  EgHn  AFB,  FL  is  the  Responsible  Developmental  Test  Organization  and  the  Air  Fo'ce  Teat  and  Evalu¬ 
ation  Center,  Klrtls'td  AFB,  NM  serves  as  the  Operational  Test  Agency.  Ptime  contractors  are  Hughes  Aircraft  Coit  poratiu>n, 
Canoga  PurV ,  CA,  and  Rockwell  international  Corporation,  Anaheim,  CA. 

PHOLRAM  ACCOMPLISHMENTS  /i<D  riTTiRF  PROGRAMS: 

FY  l*>Si  and  trior  Accoeipllshmeoia:  Kull'*scale  englneirlog  development  ef  Laser  Maverick  was  inlt^atud  In 
July  1?75.  Contractor  flight  testing  was  initiated  with  Block  !  laser  seeker  hardware  In  January  and  consisted  of 

five  si'ccessful  free  flight  launches.  Contractor  flight  test  of  missiles  with  Block  11  seekers  was  Initiated  In  September 
1977  and  completed  during  April  1978  after  launching  10  misalles.  Combined  DT4E/l0TfcE  was  inlciatad  during  May  1978. 
Testing  was  suspended  In  August  197  ’  to  ssve  the  remaining  teat  assets  for  Kavy/Harlne  Corps  peculiar  test  requirements. 

Of  the  22  missiles  Isunched  Impacted  the  icrended  target.  D'^ring  August  1978,  the  Air  forciK  terminated  plena 
CO  procure  Laser  Maverick,  and  tf^  program  W4S  reatructared  to  Inlriate  configuration  changes  peculiar  to  Marine  Corpe/ 
Navv  use.  The  changes  Included  the  low  cost  laser  seeker,  the  alternate  warhead,  and  an  out  of  llaj  safety  device  for 
the  rocket  motor.  Engineering  develrpmcnt  of  the  Laser  Maverick  for  the  Marine  Corpe  completed  with  FY  1980  funds.  Ttis 
delay  it:  completion  of  the  Alternate  Warhead  vaa  due  tj  probisui  aaaoclatsd  with  the  warhead  fuze  structural  design. 

These  prublfeois  hav^  been  resolved  and  the  test  proy.  am  resumed  In  FY  1960, 
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(U)  A  Defense  Systems  Acquisition  Council  Review  of  the  imaging  infrared  Maverick  advanced  development  program  in 
September  1975  led  to  a  decision  by  tue  Deputy  Secretary  of  Defense  to  transition  the  progrrm  to  full-scale 
engineering  development.  A  Joint  Operatioual  Test  and  Evaluation  during  Jan  and  Feb  1977  assessed  the  system's 
utility  in  a  scenario  representative  of  Central  Europe.  The  Joint  Operational  Test  and  Evaluation  demonstrated 
the  Air  Force  concept  of  deductive  target  recognition.  This  concept  allovs  target  d«£tection,  recognition,  and 
missile  launch  froa.  stand'off  ranges  with  exposure  times  which  result  in  acceptable  st.trltiovi  rstes  from  Warsaw 
Pact  defenses.  The  House  Armed  Services  Committee  in  August  1977.,  concurred  with  expenditure  of  FY  1977  funds  to 
continue  advanced  development  of  the  HR  aeeker  and  to  support  testing  of  the  digital  centroid  tracker.  These 
tests  were  Initiated  in  November  1977  at  Ft  Folk  and  were  completed  lu  February  1978  in  West  Germany.  The  durepean 
testa  again  demonstrated  the  capability  of  flight  crews,  using  normally  available  target  information,  to  navigate 
to  designated  geographic  iofiatlo.is,  lov'ate  the  target  area^  iransitl..r  to  the  pii*.-;,.'  of  anti  suoressf-Hy 

attack  armor  targets.  The  capability  o^  the  digital  c:introid  tracker  to  rniinttln  Itck'  vC  to  valid  targets  against 
a  thermtilly  cluttered  backgroum’  was  demoastratvd .  Office  of  the  Secretary  of  Dff ansa 'Under  Secretary  of  uefense 
Research  and  Engineering  reviewed  the  imaging  .Infrared  program  and  the  previous  D  -fense  S*  stems  Acquisition  Review 
Council  II  decision  during  Occeber  of  1978.  This  review  led  to  the  re'iesse  of  FY  1979  fulfils  to  initiate  the  full-scale 
development  program.  The  contract  was  awarded  on  30  October  1978.  The  initial  design  efforts  were  completed 
and  the  imaging  infrared  Maverick  Preliminary  Design  Review  was  conducted  in  June  1979.  Engineering  development 
of  the  Maverick  Alternate  Ua.*head  was  Initiated  during  197/.  Development  of  the  Maverick  Alternate  Warhead  waa 
incorporated  into  tlie  Lmaer  development  program  for  the  Marine  Corps.  Tne  imaging  infrared  Maverick  Critical 
Design  Review  was  completed  in  June  1980.  Full  scale  development  testing  begav  in  July  1980.  The  Maverick  mainterisnee 
concept  and  suppoxt  equipment  study  was  completed  in  FY  1980  and  work  begun  on  the  development  ot  a  co^imon  support 
equipment  package  :o:  all  Maverick  missiles. 

(U)  The  FY  1981  funding  will  complete  the  development  tas!  t  associated  with  the  Alternate  Warhead  and  aircraft  integra¬ 
tion.  The  major  efforts  in  FY  1981  were*  the  conduct  of  the  infrared  Maverick  eugineering  development  test  program  and 
Che  Initial  Operational  Test  and  Evaluation  program.  Twelve  of  the  thirt;  four  flight  launches  planned  for  the  Air 
Force's  combined  Developmental  Test  and  Evaluation/lnXtial  Operational  Test  sod  Evaluation  and  Navy's  Operational 
Evaluation  were  conducted.  Also  started  during  1081  were  the  qualification,  electromagnetic  interference,  and 
reliability  test  programs.  Applicable  Maverick  test  data  is  being  used  by  the  CBU-15  program  to  prevent  dupl ic^itior. 
of  effort.  The  Kevy's  ope.ativnal  evaluation  has  been  taJlnred  to  use  the  results  of  the  Air  Force  test  program 
baaeli.ie. 

2.  (U)  FY  1982  Prograuz  Imaging  Inirared  Maverick  m.^.aile  d  svelopaei.l  will  bs  completed  except  for  correction  of 
the  minor  deficiencies  foui^  during  the  test  prograis.  The  cossaon  support  equipment  development  will  be  cosipletsd 
except  for  minor  changes  which  will  be  Identified  during  Che  support  equipment  qualification  pcogram.  A  milestone 
HI  review  will  be  conducted  leading  to  a  production  decision  stid  production  contract  award  in  mld-5Y  1982.  A 
contract  will  also  be  awarded  to  qualify  a  second  production  source.  Cc-rront  plans  are  to  havs  Che  qualification 
completed  In  to  ccMspote  the  FY  1985  production  buy  b«C%«esn  the  qualified  imaging  Infrured  Maverick  p»(/ducera. 

Pro<luctlon  of  the  comiaov  support  equipment  will  begin.  The  Air  Force  expects  to  continue  the  development  of  the 
Navy'f  viiriant  of  the  Hsvertek  including  completing  the  Operational  Evaluation.  Tie  La^^er  Maverick  production  for 
the  Marine  Corps  will  begin. 
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Program  Element:  I6A608F  Title:  Clo-je  Air  Support  Weapon  Syatems 

DoD  Mia Gf Ion  Area:  Clone  Air  Support/Battlefield  Interdiction^  #222  Budget  Activity:  Tactical  ProgTam8,?A 

3.  fU)  FY  1983  Planned  Program:  Reaidual  imaging  Infrared  Maverick  development  and  common  teat  set  development  will 
be  completed  In  FY  1983.  The  second  Increment  of  Imaging  infrared  production  is  planned  for  FY  1983.  The  qualification 
and  flight  test  program  fcr  the  second  production  is  planned.  Life  cycle  cost  reduction  effortr  will  continue.  The 

decrease  in  the  development  cost  total  is  due  to  the  completion  of  the  LASER  seeker  development.  The  increase  In  the 

procurement  cost  is  due  the  seeker  being  slightly  more  complex  than  esimated  in  1980. 

A.  (L)  FY  15?8A  Planned  Program:  FY  1984  funds  are  required  to  complete  the  qualification  of  the  imaging  infrared 

Maverick  second  production  source. 

'v  5.  (U)  Program  to  Completion:  Not  Applicable 

6.  (U)  Milestones:  (See  Milestones  for  Proved  2S51,  Imaging  Infrared  Maverick) 

7.  (U)  Resources;  Not  Applicable 

8.  (U)  Comparison  with  FY82  Budget  Data:  Not  Applicable 
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Project;  #  2551 
Prograa  Element :  #64608F 

DoD  MlBsion  Area;  Close  Air  Su 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Development  under  this  project  vill  provide  a  coomon  Imaging  infrared 
peeker  subassembly  tor  Joint  Navy  and  Air  Force  use  irith  the  WALLEYE,  Infrared  Attack  Weapon  System,  Maverick 
and  GBU"1S  systems.  Imaging  Infrared  seeker/  guidance  technology  vill  provide  24  hour  capability  across  a  vide  target 
spectrum  for  both  direct  and  Indirect  atUck  weapons.  Th.-’  Imaging  approach  provides  for  maximum  system  flexibility 
and  utility  with  the  largest  number  of  attack  aircraft  because  It  Is  not  dependent  on  a  Forward  Looking  Infrared  acquisi¬ 
tion  device.  It  can  be  used  autonomously  or  %rlth  any  acquisition  device  which  will  provide  an  aslmuth  and  an  elevation 
pointing  signal.  The  Maverick  Imaging  Infrared  aeeker  provides  a  direct  attack  capability  for  the  l‘:>80a  which  no 
other  system  currently  planned  or  In  Inventory  can  offer. 

(U)  RELATED  ACTIVITIES;  Imaging  Infrared  has  been  a  Joint  Air  Force/Navy  development  since  1973.  Program  management 
has  Leen  accomplished  through  a  formal  Memorandum  of  Agreement  between  the  Maverick  Program  Office  and  the  Naval 
Avionics  Center  at  Indianapolis,  Ih.  Management  of  the  effort  necessary  for  the  GBU-15  application  Is  being  accom¬ 
plished  through  a  formal  agreement  with  the  GBU-lb  Program  Office  at  Eglln  AFB,  FL.  A  formal  charter  between  the 
Aeronautical  Systems  Division  and  the  Naval  Air  Systems  ^  mmand  has  been  signed  for  the  development  of  Joint 
Air  Force/Navy  Maverick  developmonts.  The  Imaging  Infrared  seeker /guidance  unit  Is  designed  to  be  compatible  with 
target  acquisition  systems  %rhlch  can  provide  azimuth  and  elevatiioa  pointing  signals.  Theso  currently  Include  the  Navy 
TRAM  and  the  Air  Force's  PAVE  TACK,  PAVE  PENNY  and  Wild  Weasel  APR-38  systems.  The  Imaging  Infrered  Maverick  missile 
has  also  been  designated  as  the  prime  antiarmor  weapon  system  to  be  employed  with  the  Low  Altitude  Navigation  and 
Targeting  iuL rared  System. 

(U)  WORK  PERFORMED  BY:  The  Imaging  Infrared  Maverick  Program  Is  managed  by  the  Aeronautical  Systems  Division,  Wrlght- 
Pattersoii  AFB,  OH,  and  the  Naval  Air  Systems  Command,  Wash,  DC.  The  Armament  Division,  Eglin  AFB,  FL,  Is  the  respons¬ 
ible  Test  Organization  and  the  Air  Force  Test  and  hvaluatlvn  Center,  Klriland,  AFB,  NM,  serves  as  the  Operational  Test 
Agency.  Nav>  peculiar  system  testa  will  be  performed  by  the  Naval  Avionics  Center  and  the  Naval  Weapons  Center,  China 
Lake,  CA.  Hughes  Aircraft  Corp,  Canege  Park,  CA  Is  the  prime  contractor. 

PkOGRAM  ACCOMPLISHMENTS  AND  FUTURE  PRCGRAMS; 

1-  FY  1980  and  Prior  Accompllshaeots.  The  Imaging  Infrared  (IIR)  Maverick  advanced  development  was  completed 

In  December  197i  undev  Program  Element  (?E>  63601F  (Conventional  Weapons).  Preliminary  engineering  development  planning 
and  studies  were  Initiated  under  PE  6460Sr  In  FY  1975.  This  effoit  Included  aircraft  Interoperability  testing  on  the 
F-4  Wild  Wecoel,  F-4  PAVE  '.TACK,  and  A-7  aircraft  In  operational  scenarios,  and  included  night  and  autonomous  visual 
operations.  The  Imaging  Infrared  guidance  unit  was  evaluated  slJe-b>*-slde  with  the  TV  Maverick  guidance  unit  In  Germany 
during  February  and  March  1976.  This  test  demonstrated  the  utility  of  th«  Imaging  Infrared  Maverick  lu  the  winter 
European  weather  enviroitmenl .  An  extensive  produclblllty  of  fort  wsc  conducted  to  Insure  that  crltlcsl  guidance  unit 
co")poaent8  couLd  be  manufactured  at  high  ritea  and  would  meet  ahelf-llf:s  requlrementa.  A  Mlleotone  II  Program  Review 
was  accomplished  by  Office  of  the  Secretary  of  Defease  In  September  1976  and  resulted  In  a  Deputy  Secretary  of 
Defense  decision  to  transition  the  nrogram  Into  full-scale  engineering  development.  A  Joint  Operational  Test  & 

Evaluation  (JOT6R)  was  accomplished  during  January  and  ^abruary  1977.  Thla  J0T4E  demonatrated  the  capability  of  crew 
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Title;  Imaging  Infrared  (HR)  MAVERICK 
Title:  Close  Air  Support  Weapon  Systems 
art/&attlefleld  Interdiction,  #223  Budget  Activity;  Tactical  Programs,  #4 


Project: :  #  2551 

Program  Element:  #b4608F 

DoD  Mission  Area:  Close  Air  Support/Battlefleld  Interdiction,  #223 

members  In  single  seat  aircraft  to  detect  and  recognize  valid  targets  and  launch  a  missile  at  long  enough  slant  ranges 
to  result  in  acceptable  attrition  from  ground  based  defenses.  The  JOT&E  was  accomplished  using  advenced  development 
hardware  with  edge  tracking  logic  which  Is  susceptible  to  break  locks  due  to  thermal  clutter.  This  fact  was  recognized 
by  the  Air  Force  in  early  1975  and  design  efforts  were  started  by  Hughes  Aircraft  to  develop  a  digital  centroid  tracker. 
The  digital  tracker  was  captive  flown  with  a  helicopter  during  19^6  and  the  test  results  were  reviewed  by  the  OSD 
Deputy  Director  for  Test  and  Evaluation  during  the  Milestone  II  Program  Review  process.  The  digltei  tracker  was  tested 
In  Europe  during  January  and  February  1978. ^Thc  tracker  maintained  lock-on  to  valid  targ.  Is  against  operationally 
realistic  thermal  background  clutter  with  a  success  rate.  Prior  to  the  European  tests,  the  Air  Force  had 
Identified  computer  software  changes  to  be  mad^  to^the  engineering  development  guidance  unit  which  we  estimate  will 
Improve  the  lock-on  tenacity  success  rate  to*  Analysls^of  the  European  test  results  further  indicated  that, 

even  with  a  perfect  tracker,  there  would  have" been  an  break  lock  rate.  The  Under  Secretary  of  Defense 

Research  and  Engineering  reviewed  the  Imaging  Infrareil" programT  and  the  previous  Milestone  II  decision  during  October 
1978.  Tnl?  review  led  to  the  release  of  FY  1979  funds  to  Initiate  the  full  scale  development  program  ana  the  contract 
was  awarded  on  30  October  1978.  Engineering  design  efforts  were  completed  and  a  Preliminary  Design  Review  (PDR) 
held  In  June  1979.  Additionally,  fabrication  and  testing  cf  prototype  tracking  algorithms  and  tracking  gate  changes 
were  combined  wlrn  countermeasures  hardening  techniques  In  prototype  hardware  and  tested  via  htillcopter  captive  flight 
testing.  The  Kavy  and  Air  Force  completed  the  engineering  definition  of  the  changes  needed  to  satisfy  Navy  IRAWS 
requirements.  Testing  of  full  up  guidance  units  was  started  during  the  first  quarter  of  the  FY  1980.  The  second 
series  of  helicopter  captive  flight  test  and  aircraft  cap*.lve  flight  test  of  all  up  missiles  began  during  the  third 
quarter  of  the  fiscal  year.  The  imaging  Infrared  Maverlc'i.  Critical  Design  Review  was  conducted  June  1980  followed  by 
the  Initiation  of  contractor  flight  testing.  Contractor  flight  testing  was  completed  during  the  l^at  quarter  of  Ff  1980 
as  government  flight  testing  phased  In.  Hie  FY  1931  prot^ram  focused  on  the  combined  Development  lest  and  Evaluation/ 
Initial  Operational  Test  and  Evaluation  Program.  The  flight  test  phase  of  this  program  Initiated  at  Eglln  AFB. 

Testing  was  conducted  under  winter  conditions  at  Ft  Riley,  Kansas  jnd  Camp  Drum,  New  York,  and  will  be  conducted  undor 
desert  conditions  at  the  Utah  Test  and  Training  Range  and  Naval  Weapons  Center  at  China  Lake  In  California  during  FY 
1982.  Systems  fHiail flea lion.  Electronic  Interference  and  Reliability  testing  was  started  during  FY  1981.  The  software 
Jor  the  Navy  version  cf  the  Infrared  Maverick  started  development  a.»d  Navy  Dnvelopmeat  Test  and  Evaluation  of  this 
software  package  will  be  Initiated.  The  Navy  will  also  evaluate  data  Irom  Air  Force  DTAE/IOTAE  to  apcertaln  their 
readiness  to  enter  Navy  Operational  Test  and  evaluation.  A  contract  was  awarded  for  the  development  of  a  common  test 
set . 

2.  (U)  PY  1982  Program:  The  .'unds  requested  for  FY  1982  will  be  used  for  completion  uf  the  Infrared  HaverlcK 
full-scale  development  program  Including  Functional  Configuration  Audit  and  Production  Reodlneas  Review.  Residual 
testing  efforts  and  analysis  of  that  data  will  be  completed  with  a  Milestone  III  review  and  production  decision. 

Life  Cycle  cost  reduction  efforts  will  be  continued.  DevrJopment  of  the  Maverick  missile  family  test  set  will  continue. 
Qualification  of  z  second  production  source  will  begin. 
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Title:  Imaging  Infrared  (HR)  MAVERICK 
Title:  Close  Air  Support  Weapon  Systems 
Budget  Activity;  Tactical  Programs,  #4 


3.  (U)  7Y  1983  Planned  Program:  Residual  Imaging  Infrared  Maverick  development  and  common  test  set  development 
will  be  completed  in  PY  1983.  The  second  Increment  of  imaging  Infrared  production  for  FY  1983  will  begin.  The  second 
source  qualification  program  working  toward  second  source  r«ite  production  will  continue.  Life  cycle  cost  reduction 
efforts  will  continue  with  emphasis  on  the  training  missile. 


A.  (U)  FY  189 A  Planned  Program: 
cf  the  second  source. 


FY  198A  fuuds  are  required  to  correct  any  problems  found  during  the  qualification 


5.  (U)  Program  to  Completion:  N/A 

6.  (U)  Milestones: 

A.  Defense  Systems  Acquisition  Review  Council  II  September  1976 


B.  European  Test  Complete 

C.  Foil  Scale  Development  IrJ  uiated 

D.  Initiate  Helicopter  Flight  Tests 
(Changes  to  tracker  algorithms) 

E.  Engineering  Development  Model  Delivery 

F.  Critical  Design  Review 

G.  Inltitate  DTAE/lOTAV: 

H.  Complete  DT&E 

I.  Production  Readiness  Re /lew 

J.  Co  iplete  lOTAE 

K.  Milestone  II T  and  Prrw^uctlon  Oecioion 

7.  (U^  Resources:  ($  in  thousands) 

FY  1981 
Actu&l 

RDT&E  39,300 

Missile  Procurement  (Missiles  &  Initial  Spares) 

(Quan- Ity) 


February  1978 
October  1978 

June  1979 

Hay  1980 

Jane  1980 

June  1980 

February  1982 

Second  Quarter  FY  1982 

Makch  1982 

Third  Quarter  FY  1982 

Total 


FY  1982 
Estimate 

FV  1983 
Estimate 

FY  I98A 
Est  iBiate 

Additional 
to  Completion 

Estlt  ated 
Coat 

IA,600 

5,A12* 

570* 

173. 6«2* 

235.201 

353.100 

Ao8,700 

3.563.799 

A.  62  0.800 

(A90) 

(2.560) 

(A. 600) 

(53.01A) 

(60.66A) 

*  Common  test  equipment  funds  included  with  missile  RD  to  provide  a  vehicle  to  report  the  progreas  of  this  project. 
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Title:  Close  Air  Support  Weapon  Systeois 
Budget  Activity;  Tactical  Prograas7~y4 


8.  (U)  Coapurison  with  FY  1982  Budget  Data; 

rDT&F  36.300  10.900 


5.A00 


600  167.000 


Missile  Procurement  (Missiles  &  Initial  Spares) 
(Quantity) 


204.159  357.688 

(490)  (3600) 


3.672.197 

56.514 


4.234.044 

(60.664) 
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Budget  Activity:  Tactical  Frograas,  H 

Program  Element:  ^6A608F, "(Close  Air  Support  Weapons  Systems) 

Test  and  Evaluation  Data 

1.  (U)  Developmenc  Test  and  Evaluation;  The  Imaging  Infrared  (IR)  Maverick  AGM-65D  weapon  system  is  being  developed 
for  24  hour  operation  to  counter  the  threat  of  an  existing  enemy  force  which  has  the  capability  to  operate  offensively 
at  night  and  under  poor  visibility  conditions.  It  will  provide  enhanced  capability  during  light  fog,  hare,  smog^  and 
dust  because  of  its  longer  wavelength  sencltivity  bv  exploiting  the  thermal  signature  of  the  target.  As  a  member  of 
the  Maverick  missile  family,  the  Infrared  Maverick  lias  the  same  "launch  and  leave"  capability  as  the  AQ1~65  and  retains 
the  desenstrated  syst^  reliability,  high  slngle-pess  kill  probability  and  flexibility  of  employment.  The  Infrared 
^  seeker  replaces  the  television  seeker  on  the  AGM-65A/B  airframe  using  the  existing  mounting  provisions. 


Backp round  Engineering  Tests 

concept  of  an  imaging  infrared  li^uldance  system  was  evaluated  by  the  Wight  Owl  studies  in  1970 
and  1971.  From  this  study,  the  Imaglnp  Infrared  Guidance  and  Control  Sections  were  developed.  Various  designs 
h^ve  been  extensively  tested  from  1973  to  piesent  time.  Th<-  test  results  are  in  the  following  paragraph.  . 

(Uj  Captive  Flight  Tests.  A  captive  test  program  %«ss  flowie  during  1974  using  hardware  developed  irora  the  st-udies. 
Targets  for  these  sorties  were  tanks,  vehicles,  snips  and  radar  ^ltes.  The  ruisults  of  the  captive  fllghr  test  demon¬ 
strated  the  system'a  aim  point  and  tracking  capability.  The  results  quantified  detection  and  lock-on  ranges 
well  as  the  atmospheric  effects  on  pet  forms  ri':e  and  established  the  base  for  design  Improvem^^nts .  A  follow-on  captive 
flight  teat  program  was  conducted  in  1975.  The  targets  Included  pot#er  plants,  han^arettes,  and  special  radar  targets. 
Like  the  first  captive  tests,  these  tests  were  flown  at  locations  throughout  the  United  States,  Including  Nev  Ht^xico. 
the  northern  Gulf  Coast  of  Florida,  and  southern  California.  These  tests  further  quantified  detection  snd  lock-'^n 
ranges  and  the  atmospheric  effects  on  performance.  An  lnf>*ared  Cotmte-rmeasure  Static  Test  was  performed  in  con Juncr  <on 
with  the  follow-on  captive  flight  tests.  Ihese  tests  performed  by  the  Office  of  the  Test  Director  for  Joint  Services 
Guided  Weapons  Countermeasures  Test  Program  at  White  Sands  Missile  Range.  The  objectives  of  these  tests  were  to  deter- 
mine  the  sut^cept ibl lit les  and  limitations  of  seeker  and  guidance  unit  in  a  countermeasures  environment.  The  static 
test  results  provide  a  data  base  sufficient  to  evaluate  the  missile's  susceptibility  to  countermeasures  for  future 
flight  tests. 
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Budget  Activity:  Tactical  Prograne,  #4 
Prograsj  Element;  ~T6A608F,  (Close  Air  Support  Weapons  Systems) 

(U)  Free  Flight  Denonatratlon*  The  Free  Plight  Advanced  Development  Program  was  conducted  at  Eglin  Air  lorce 
Base,  Florida,  from  July  1975  -  December  1975.  The  cbjectivea  of  this  program  were  to: 

Evaluate  the  seeker's  ability  to  maintain  target  lock-on  during  launch  transient. 

Evaluate  the  missile's  tracking  capability  after  launch. 

Eviiluate  the  missile's  capability  to  hit  typical  close  air  support  targets. 

Obtain  data  on  aeeker/mlsslle  system  performance. 

A  total  of  57  sorties  were  flown  during  this  evaluation.  Four  aissi}3  launches  %rera  accoapllohad •  T?ires  of  the  four 
resulted  In  hits.  Launch  No.  A  missed  the  target  due  to  a  tracker  design  •^sflclency.  This  problem  has  been  corrected 
by  incorporation  of  a  dlgitel  centroid  tracker. 

(U)  European  Tower  Tests.  During  February  and  March  1976,  the  Imaging  Infrared  -.'uidance  units  were  statically 
tested  at  Crafenwohr,  Germany,  in  conjunction  with  the  Army's  Phase  II  Imaging  tests.  A  Television  guidance  unit  was 
used  during  this  test  to  obtain  comparison  data  between  the  guidance  units  during  low  visibility  dsyllght  conditions. 
The  performance  of  che  infrared  guidance  unit  was  assessed  qualitatively  c;;:ainst  tactical  close  air  support  targets 
under  European  atmospheric  conditions.  Test  data  obtained  showed  good  correlation  with  Infrared  guidance  unit  data, 
target  signature  data,  meterological  data  and  >?pectral  transmission  data  from  previous  test  programs.  The  Infrared 
Gjldance  and  Control  Section  showed  enhanced  target  detection  over  television  li<  deg*'aded  visibility  conditions. 

I^ig^tal  Centroid  and  Terminal  Correlation  Tracker  Demonstration.  In  late  1975,  a  new  tracker  for  Infrar.d 
Maverick  was  developed.  This  tracker  uses  digital  centrofd  tracking  for  long  ranges  and  corielatijn  tracking  at 
termina'  ranges.  Htlicoptex  flight  rests  were  conducted  In  February  197o  ftt  Camp  Pendleton,  Csilfcrnia.  The  purpose 
of  using  h  helicopter  test  aircraft  was  to  permit,  better  investigation  and  evaluation  of  the  terminal  correlation 
portion  of  the  guidance  unit  while  slraulntlng  the  trajectory  of  the  mis.- tie.  The  objective  of  tnls  test  was  to  de- 
oonstrare  the  feasibility  of  rhe  tracker  concept  and  to  obtain  as  much  development  dAta  as  possible.  Small  tactical 
targets  as  well  as  large  «#tatlonary  targevS  were  used,  these  tests  wern  very  successful  and  verified  the  engineering 
development  tracker  design. 
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Budget  Activity:  Tact^lcal  ProgrAW,  #4 
P’^ogram  Element:  #64608F,  (Close  Air  Support  Weapons  Systema) 


Appllcatlona  Tests.  During  May  and  June  1976,  testa  were  conducted  In  Flo*.lda  to  demonstrate  operational 
applications  of  the  Infrared  Haverlck  veapona  system.  The  objectives  ol  this  evalu.’^tlon  were  to  demonstrate  the 
autonomous  night  capability  of  the  system  against  large  pre~brlefed  targets,  to  demonstrate  the  capability  of  Infrared 
Maverick  to  detect  and  attack  targets  during  daylight  hours  when  television  weapons  are  limited  (fog,  haze,  dust, 
limited  contrast),  and  to  demonstrate  ccpablllty  against  a  wide  variety  of  tactical  targets  such  as  camouflaged 
vehicles  and  multiple  targets  In  the  f leld-of-vlcw. 


(U)  Infrared  Maverick  Joint  Operational  Test  and  Evaluation.  Xn  the  Defense  Systems  Acquisition  Review  Council  II 
decision  on  Infrared  Maverick  dated  19  November  1976,  the  program  was  approved  to  transition  to  Full  Scale  Engineering 

Development.  One  of  the  conditions  was  that  an  aggressive  operationally  oriented  test  would  be  conducted  ':ndcr 

ret.llstlc  battlefield  conditions  to  more  fully  understand  any  op^^rational  iinctTLaiawles  or  limitations  that  may  '•zist. 
Specific  uncertainties  to  be  investigated  In  a  lealistlc  battlefield  environment  containing  thermal  clucte'  and 
countermeasures  were  (1)  capability  to  transition  from  the  navigation  phase  of  flight  to  the  attack  phase  cf  flight 

(2)  capabilities  of  the  system  when  employed  on  a  single  seat  alrcrafi:  and  (3)  interoperability  with  existing 

acquisition  aids.  The  test  consisted  of  captive  carry  and  simulated  launch  of  Advanced  Development  missiles  on  A-7  and 
A-IO  aircraft.  The  newly  designed  digital  centroid  and  terminal  correlation  tracker  was  not  used  in  this  tcsL  since 
only  a  breadboard  tracker  existed.  No  missiles  were  fired.  A  total  of  23  missions  (IDS  data  passes)  were  flown. 

Each  pass  was  structured  to  be  a  first  pass  attack.  T3ie  test  demonstrated  that  transition  was  not  a  problem  for  the 
conditions  tested.  The  pilots  used  realistic  Forward  Air  Controller  Information  ar^d  on~board  navigation  systems  to 
navigate  accurately  from  the  Initial  Point  to  a  pop-up  point  the  point  of  transition  from  navigation  to  attack. 

Closely  related  to  the  issue  of  transition,  the  test  demonstrated  that  current  tactics,  pro‘edur.»a,  on-board  navigation 
systems,  and  visual  battlefield  activity  provide  sufficient  cueing  information  for  target  area  acquiririon  and  target 
detection.  The  test  demonstrated  valid  targets  can  be  selected  from  a  target  array  contain, 'ng  substantial  thermal  | 

clutter.  It  etaphasized  the  importance  of  proper  groar.tii  training  and  practical  experience  in  interpreting  thermal  J 

signatures.  It  also  demonstrated  that  the  infrared  Maverick  can  also  be  employed  effectively  on  single-seat  aircraft. 
Single-seat  eraploymenii.  was  successful  both  day  and  night  In  limited  vlulbillty  conditions  of  rain,  fog,  haze,  and  | 

blowing  dust,  and  heav)  battleflled  smoke.  l 

(U)  Infrared  Maverick  Helicopter  Tracker  TeUs.  Tests  of  the  Jlgftiil  vraoker  were  conducted  In  December  5  977  at 
Camp  Grayling,  MI  and  in  January  at  Ft  Polk,  LA.  The  tracker  waj  mounted  on  a  helicopter.  Testr  at  Czmp  Grayling 
were  used  to  verify  and  optimize  the  digital  tracker  and  to  obtain  data  against  targets  In  a  snow  environment.  Tho 
digital  tracker  showed  a  significant  Improvement  over  the  previous  analog  tracker. 
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Budget  Activity:  Tactical  Prograag,  14 
?f ograa  Eleaent :  #64608F ^  (Cloae  Air 


3rt  Weap 


Infrared  European  Tracker  Teat.  The  lolnt  teat  prompted  Coogreaaional  queatlonlng  of  certain  ''eficletclea 
83  well  as  concern  over  the  lack  of  subacantive  data  cn  the  centroid  tracker  proposed  for  engineering  developaent. 
Cougreaa  Indicated  the  doalre  to  conduct  an  operatlonolly  oriented  captive  carry  teat  in  European  weather  conditiona. 
This  test  was  conducted  at  Bauraholder  during  January-February  1978.  Maverick  scenarios  and  prefiloa  tested  were 
sliuilar  to  those  In  the  joint  test.  Aircraft  iavolved  were  A-10  and  F-4.  One  refinement  in  tac^ca  to  attempt  to 

optimise  standoff  range  versus  survivability.  Lock-on  to  all  aspects  of  a  tank  at  approximately  taet  was  demon- 

atrated.  'ftesults  demonstrated  that  the  infrared  guidance  unit  (of  the  type  proposed  tor  engineering  dcvelopnent)  could 
be  successfully  employed  lu  European  winter  weather  conditions  against  both  glide  weapon  and  Maverick  targets. 

(U)  Phase  1,  Infrared  Maverick  Mellcopter  Tracker  Engineering  Developofent  Program.  Phaae  I  of  the  cracker  develop¬ 
ment  testing  was  conducted  during  Jul>  1979  to  February  1980  as  part  of  the  engineering  developmenn  program.  Testing 
was  conducted  using  an  advanced  development  guidance  unit  and  developmental  tracker  hardware  mounted  on  a  helicopter. 

The  main  objectives  were  to:  (1)  provide  a  test  bed  for  developing,  refining,  and  evaluating  tracker  software 
algorithms  and  (2)  to  obtain  additional  video  data  for  tracker  softvare  development  of  Maverick  and  glide  weapons. 

The  ^ollowlrig  chart  summarize}.  Pnase  1  of  helicopter  testing: 

(U)  Phase  I,  Engineering  Development  Helicopter  Tracker  Testa 


July/August  1979 


November  1979/January  1980 


January  1960 


February  1980 


LOCATION 


Dug: ray  Proving  Grounds 


eglia  Air  Tofce  Base,  FL 


Bedstone  Arseniil 


Ft  Riley,  KS 


ACaiMPLiSHHFiNTS 

Tank  ina  gunfUsh  signer tvrte  dots  In 
hot/dry  climate,  Mncluttcred  desert 
background 

Tank  anti  gunflash  btgnatures  fn  humid 
climate,  low-medium  clutter 

T-62  tank  aud  1-62  tank  simuiator 
aignatuTe  cooptprlson,  low  and  high 
hertaal  heating,  low'isedium  clutter 

Armor  and  tank  gunflash  signatures  lu 
-  inter  (srow)  weather,  low^-medlua 
clutter 
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Budget  Activity:  Tactical  Prograga,  #4 
Program  Element ;  ~1^646">8y,  (Cloae  Ait  Support  Weapons  Systems) 

(U)  Current  Tes^  Program.  Tne  Infrared  Maverick  weapon  system  is  being  evaluated  in  a  combined  test  program 
conducted  in  accordance  with  Air  Force  Regulation  80-14.  This  program  began  July  1980  and,  will  continue  for  21 
months.  It  will  involve  the  launch  of  up  to  Zk  aissilef  and  include  12Q  captive  flights.  All  test  missions  (captive 
and  launch)  will  be  flown  by  Air  Force  personnel.  Data  collected  from  every  test  mission  will  be  available  to 
participating  organisations  for  their  evaluation.  The  purpose  of  the  combined  tost  is  to: 

Evaluate  capability  in  limited  visibility  and  nigh*'  operations. 

Evaluate  lock-on  and  tracking  capability. 

Evaluate  accuracy  and  trajectory  characteristics  within  the  specified  launch  envelope. 

Evaluate  reliability^  maintainebility ,  availability. 

Evaluate  ti*llltary  operational  suitability  and  effectiveness. 

Pt‘ve1at4aent  Teet  and  Evsluation.  A  mi.iimum  of  16  miss  11 3s  will  be  launched  and  a  minimum  of  64  effective 
captive  carry  sorties  will  be  flown  during  this  test  to  satisfy  prlmazy  objectives.  An  Air  Force  Prcmlimin.9ry  Evalua¬ 
tion  was  based  on  test  results  from  five  launches  against  Air  Force  specified  lest  parameters  defined  In  the  Weapon 
Systems  Specification.  These  launches  are  intended  to  demonstrate  the  ccmpliance  of  delivered  hardware  with 
c'^intracr.uai  perfoimance  requirementa.  Eleven  launches  are  currently  plai>:ncd  to  aatJify  primary  objectives  by  verifying 
performance  requirtsments  and  evaluating  mlasile  capabilities  in  varloua  da-f/nigh*'  auvlro.imcnts  against  tactical  targets. 
Missile  capti/s  flights  and  launches  will  be  supported  with  extensive  computer  sisatlation  of  rach  laufveh  condition 
and  post  mission  comparison  of  test  results  with  predicted  results.  Special  emphasis  will  be  placed  on  obtaining 
airborne  and  grou«id  thermal  measurements  of  each  target /background  scenavio*  These  data  will  be  used  to  characterise 
each  scenario  and  misaioo  profile  with  respect  to  observed  target/background.  Exte.isi'e  atmospheric  weather 
measurement  will  «lso  be  made  during  each  capt ivn-car ry  and  free  flight  mission  to  provide  a  data  base  for  ^^valuating 
the  performance  oi  the  system  during  varying  weather  conditions.  An  assessment  of  adverse  weather  capabilities  of  the 
infrared  missile  %'ill  be  based  upon  data  gathered  at  three  different  test  locations  over  a  wide  spectrum  of  climatic 
conditions. 
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Budget  Activity;  Tactical  Prograas,  #4 

Program  Element:  I64608P»  ^Cloac  Air  Support  Weapons  Svatems) 

Special  emphaaia  will  be  on  exercising  the  Infrared  system  during  the  winter  months  and  under  reallanlc  tactical 
etiiployaeat  conditions.  The  data  gathered  from  captive-carry ,  and  free~f?lght  testing  will  be  subject  to  the 
limitations  imposid  by  range  and  test  safety  constraints.  Therefore,  a  supplemental  adverse  weather  assessnent  is 
planned.  This  program  will  involve  tower  testing  of  an  infrared  micaile  ever  an  extended  period  of  varying  atmospheric 
conditions.  The  objective  will  be  to  study  and  quantify  the  acquisition  and  lock~on  performance  of  the  infrared  system. 

(U)  Development  Test  and  Evaluation.  Flight  Test  Objectives.  Air  Force  Development  Test  and  Kvaluarlot. 
objectives  will  be  satisfied  by  accomplishing  a  ccmblnatlon  of  helicopter,  captlve-fllght ,  and  free  flight  (launch) 
testing.  Specific  objectives  are  divided  Intc  helicopter,  captlve-f light  and  frea-fllght  objeettvea. 


(U)  Helicopte.  Teacs 

(U)  Evaluation  terminal  tracking  cimracteriatica  of  the  mlaaile  against  tactical  targets  and 
backgrounds:  In  a  broad  spectrum  of  atmospheric  conditions. 

(U)  Gather  djta  on  tactical  target  signatures,  charocterlatlcs,  and  backgrounds. 

(U)  Evaluate  tracker  performance. 

(U)  Captive  Flight  Testa. 

<'U)  Verify  missile,  launcher  c  J  carrier  aircraft  electrical  and  mecltanlcal  compatibility  In  a  p’'elauttch 
environment . 


(U)  Verify  weapon  system  ability  to  meet  specification  requirements  In  teres  of  target  acquisition,  opera¬ 
tional  nodes,  missile  lock-on  aiul  tracking  capability  against  targets  at  or  above  the  specified  sire  and  temperature 
diiferentlal  In  a  variety  of  low  tc  high  cluttered  backgrounds. 

(U)  Collect  data  on  captive  flight  environment  effects  (temperature,  vibration,  pressure,  humidity,  aun 
exposure,  etc.}  on  the  miseile  and  its  aubsystei^s. 

(U)  Evaluate  als>.'V;c  video  output  (alsplay). 

(U)  Evaluate  the  accuracy  and  operational  uyabllity  of  miaslle  boreslght  and  mlsrlle  slaving. 


774 


i  ‘ 


! 


Budget  Activity;  Tactical  Progra«»,  #4 

Program  Element:  #64608f7  (Cloae  Air  Support  Weapona  Syatema) 


(U)  Collect  failure  data  for  aupport  of  reliability  and  meintoinablllty  analyala. 

(U)  Demonatrate  compatibility  with  th^*  electromagnetic  environment  of  the  carrier  aircraft. 

(U)  Evaluate  human  perform/ -'ce  factora  In  th^  operation  of  the  ayatem. 

(U)  Determine  that  planned  mlaalon  paraMtera  are  compatible  with  teat  alrcratt,  mUallea, 
and  teat  rangea  before  fret-tllght  launches  are  undertaken. 

(U)  Free-Pllght  Launchea. 

(U)  Evalu'iite  the  ability  of  the  missile  to  maintain  lock-on  from  launch  to  impact  during  day  or  night 
against  a  variety  of  specified  targets  In  differing  atmospheric  conditions  and  backgrounds. 

(U)  Verify  and  demonatrate  the  system  meets  requirements  such  as: 

(U)  Acoustical  noioe  and  vibration 

(b)  Missile  operating  envelopes 

(U)  Tracking  capability 

(U)  Acqulaltlon  capability 

(U)  Preparation  and  missile  ready  time 

(U)  Borealght  alignment 

(U)  Probfiblllty  of  hit 

Iv  addition  to  flight  test  progrsm  previously  described,  the  Air  Foito  will  conduct  envtroumental ,  electrom-.gnetlc , 
reliability,  and  acceptance  testing  of  :he  Infrared  Maverick  mlsjlle.  The  Air  Force  will  also  Integrstc  the  meeker 
Into  the  on-going  program  for  Thermal  Signature  Measurement  and  Environmental  Effects  (a  study  of  atmospheric  effects 
on  infrared  system  and  tecluiiques) . 
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Budget  Activity;  Tactical  Progreae,  lA 

Prot,.-«ia  Elcaent:  #64608P,  (Close  Air  S.tp:>ort  WeapoPE  Syoteaa) 


2.  (U)  Ojeratlonal  Teat  and  Evaluation;  The  Infrared  (IR)  Maverick  mlaalle  contains  an  Guidance  Control  Section 

(CCS)  which  ifounta  on  the  Maverick  (ACM~65)  alrfraae  with  existing  sountlng  provisions.  The  CCS,  consl  iitlng  of  a 
seeker  section  and  an  electronics  section,  senses  Incident  Infrsred  energy  and  provides  h  video  signal  to  a  Monitor 
In  the  cockpit  v*is  the  Missile,  launcher,  and  aircraft  wiring.  The  seeker  section  crntalns  the  optical  systea  w'llch 
collects  and  courses  the  Incident  IR  radiation  and  generates  the  IR  Image.  The  electionlcs  section  Includes  circuits 
for  signal  processing  and  acfn  conversion  to  standard  fV  video  format  for  pilot  viewing.  The  CCS  which  will  be 
evaluated  1  -  essentially  Identical  to  the  system  to  be  pr^cui'ed.  Hughes  Aircraft  Company  is  the  devexoper  and  will 
provide  contractor  test  sunport. 


(U)  Ft  Po\k  Evaluation.  An  IR  Kaverlck  Joi*'.*;  Operarioiml  Test  and  Evaluation  (JOT&E)  was  conducted  during 
February  1977  on  the  Ft  ?o?’i  MiJlfary  Reservclion,  Louisiana.  The  Air  Force,  as  Executive  Service  by  direction  cf  thv* 
Director  of  Defense  Research  f  Engineering,  conducted  th<i  teat  Jointly  with  the  Army  and  Havy.  The  JOT&E,  managed  by 
the  Air  Force  Test  snd  Evaluation  Center  (AFfZC),  consisted  of  captive-carry  and  simulated  launcli  of  advanced 
development  IR  Kaverlck  guidance  units  agilnst  close  air  support  snd  Interdiction  scensrlo  snsor  target  srrays.  A-7 
and  A-IO  iircr«ft  provided  by  the  Tsctlcsi  Air  Comatsnd  (TAC)  >^re  used  In  sn  environment  representative  o'*  mid¬ 
intensity  conflict  in  Centrsl  Europe.  The  test  of  two  missiles  wss  intended  to  be  s  olwrt-term  effort  to  gather 
specific  data  required  to  address  Identified  uncertainties.  Accordingly,  certslt  areas  of  operstlonel  ef fectlveneps 
caalntainabili  ty,  and  reliability  weru  .lot  s'dressed.  CCS  maintenance  was  provided  by  the  contractor. 


fU)  Ccncluaioni.  from  tie  Ft  Polk  JOT&E  Indicated  that; 


(U)  Valid  targets  can  be  selected  from  a  target  arrey  cont&lnlng  subatantlal  thermal  clutter. 

(li)  Current  ta.tics.  procedures,  onboard  navigation  systems,  and  visual  battlefield  activity  provide 
sufficient  cueing  Information  for  targat  area  acquisition  and  target  detection. 

(U)  The  IR  Kaverlck  can  be  effectively  empl  yed  from  single  seat  aircraft  under  the  conditions  tested. 

(U)  European  Te.-ilng.  A  second  operations!  test  program,  the  IR  Tracker  European  Teat  and  Evaluation,  was  con¬ 
ducted  by  AFTl-C  In  Jan-Fcb  1978  to  address  congressional  concerns  on  seeker  deitciencies  In  target 
acquisition,  lock-on,  and  dlscr  tmlnai;  Ion  that  surfaced  as  s  result  of  the  JO'f&£  snd  co  furnish  more 
substantive  data  on  the  proposed  centroid  tr^icker. 

(U)  Tte  .>tferall  objective  of  (his  test  pro:^rsm  was  to  evaluate  the  IR  CCS  with  the  digital  centroid/terminal 
correlation  (DCTC)  tracker  op^ jstlon  In  Eur  opean  wi^sther  conditions  with  respect  to  the  following: 
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Budget  Activity:  T&^tlcal  Prograas,  #4 
Program  Element;  #6A608F,  (Close  Air  Support  Wi^apona  Syatems) 

(U)  On-'range  testing. 

(U)  Objective  1.  Aaaea^t  aircrew  ability  to  transition  from  navigation  to  the  attack  mode,  given  Initial 
(IP)  departure,  using  forward  air  controller,  Pave  Penny,  Inertial  navigation  syste-i,  or  simulated 
Pave  Tack  pathfinder  aa  target  area  cueing  aids. 

(U)  Objective  2.  Assess  the  ability  of  the  IR  tracker  system  to  launch  at  a  valid  target,  glvtn  attack 
mode . 

(*))  Objectlv*:  3.  Assess  the  capability  of  the  IR  tracker  to  maintain  lock  after  launch  to  point  of 
minimum  descent  altitude. 


(U) 


(U) 


(C) 


Orf-range  testing. 

(U)  Objective  4.  Assess  the.  ability  of  the  IR  tracker  syster.  to  Initially  lock-on,  given  liae-of-slght 
to  the  assigned  target. 

(U)  Objective  5.  Acseso  the  cspablllty  of  the  IR  tracker  to  maintain  lock  to  minimus  descent  altitude 
after  inltsl  iock-on  or  final  relock  after  inadvertent  breaklock  against  the  asalgnexi  tr;'g>‘t. 

Both  on-  ofl-  r::i»ge  testing* 

(U)  Objective  6.  Assess  the  survlvsMlity  of  the  A-IO  and  P-a  during  weapons  delivery. 

(U)  Objective  7.  Assess  the  effects  of  in idwertcnt  IR  countermeasures  on  system  ef fOi  tiveness. 

^  Compire  therm?^!  image  appearance  and  thcraal  measureseuts  of  various  vehicle  targets. 

Since  both  of  the  DCTC  trackers  used  In  the  test  were  han:'-buHt  advance  development  aodeta,  a’ri  were 
entirely  maintained  by  the  contractor,  no  suitability  objectives  were  addressed- 


(U)  The  entire  test  w«r*  conducted  in  West  Germany  with  TAG  A-lO  aircraft  and  alrcvefrti  sod  Ih:  *Ur  Foreea  fa 
KuiojiW!  (USAFE)  P~4  ircraft  ana  ait  rews  operating  out  of  Ra»ateln  Air  Base  to  the  PAu»;holdi?r  KlHtary 
Training  Area.  European  teat  results: 
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Budget  Activity;  Tactical  PrograaSy  tk 
Prograia  Element;  “  1^64608?  (Cloae  Air  Support  Weapons  $;•:  tea^f) 

(U)  Reinforced  the  JOT&E  results 

(U>  Demonstrated  that  the  IK  seeker,  employed  as  the  guidance  medium  for  GBU-15  and  Walleye  weapon:;, 

Is  tactically  feasible  under  both  day  and  night  c.ondlrlona,  and  offers  significant  enhancement  of  the 
tactical  performance  of  both  weapone . 

(U)  Inlrlal  operational  test  and  evaluation  (lOTaE)  of  IR  Maverick  (IR  MAV),  Hni  lOT&E  portion  cf  a  combined 
DT&E/IOT&E  is  being  managed  by  AFllSC  with  the  participation  of  TAG,  Air  Force  Loi^^isttes  CcLimand  (AFGC),  Air 
Weathei  Serv'ce  (AIJS),  Air  Training  Command  (AIC),  and  the  US  Acmy.  The  lOTfE  will  be  full  scale  engineering 
development  hardware  represenratlve  of  the  production  version,  lestl^ig  to  satisfy  lOT&E  objectives  will 
require  approxla.  itely  110  captivr  missions  and  at  least  10  valid  mlsalle  launch  ualsslons  from  F~4,  F-16, 

A~10,  and  F-lll  aircraft*  Original  ^es:t  plaus  called  for  testing  by  qualified  aircrew  r  and  maintenance 
ftersounel  from  TAC  at  Ft  111  ley,  Kansas;  Egliu  AFB,  Florid.,;  the  Ut-ah  Teat  and  Training  Range  (JJTTR\  Utah;  end 
the  Haval  Weapons  Center  (NWC),  Californln.  Hojever,  unseasonably  warm  and  dry  weather  «t  Ft  Riley, 

Januar y-'March  1981,  precluded  satisfactory  testing  and  Ft  iJlrua,  New  York,  was  addod  for  testing  in 
November -December  1981.  Testing  at  Ft  Riley  did  achieve  missions  with  one  live  launch.  At  the 
completion  of  Ft  Riley  teetlng  a  decision  was  made  Incorporate  minor  design  changes  intn  th^  hardwere. 

This  action  was  completed  prior  to  the  September  Eglln  lOT&E  test.  About  one-half  of  all  I0T«R  missions  will 
he  flown  at  night  Non-avallability  of  Soviet  armor  for  live  launch  targets  will  limit  the  test  tc  launches 
against  US  built  armored  vehicles 

(U)  Major  lOT&E  milestones  include  the  following: 

Evevit  Date 

Testing  ut  Ft  Riley  Jan-Mar  61 

Teetlng  at  Eglln  AFB  Sep-0',  t  81 

Testing  at  Ft  Diaai  Nov-Dec  81 

Testing  at  ITTR  Jan-Apr  82 

Testing  at  NWf  Mar-Apr  82 

(U)  Data  from  UTTH/NWC  *111  not  be  available  fer  the  Jani^ry  1982  program  review.  Couctermeauure 
testing  originally  planned  tor  UTTR,  wac  Included  with  the  Eglln  testing  so  the  data  would  be  avaUable 
for  the  January  1982  review.  This  testing  %.Bt  accomplished  through*  a  series  of  caphJve  carry  nlaaloni. 
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B\.dget  Acnlvlcy:  Tactical  Progra-its,  #4 
Program  Element:  ~^6A608F»  (Close  Air  Support  Weapons  Systems) 

(U)  lOT&E  objectives  are  listed  below: 

(U)  Operational  ef fectiveuess  objectives. 

(U)  Objective  1.  Assess  the  operational  performance  capability  of  the  IR  Mav  weapon  system 
agafnst  tactical  type  targets  under  day  and  night  conditions. 

(U)  Objective  2.  Evaluate  IR  MAV  compatlolllty  with  other  on-bcard  aircraft  systems. 

(U)  Objective  3.  Assess  IR  MAV  Interoperability  ylth  other  systems. 

(U)  Objective  A.  Assess  the  survivability  of  the  delivery  aircraft  during  weapons  delivery. 

Objective  5.  Assess  the  accuracy  and  suitability  of  weather  forecast  techniques  as  a 
potenLlal  aid  tor  operational  employment  decisions  fcr  the  IR  M/.V. 

((’)  Operational  suitability  objectives. 

(U)  Evaluate  the  reliability,  maintainability,  and  availability  of  the  IR  MAV  missile. 

(U)  Evaluate  logistic  rupportablllty . 

(U)  Evaluate  suitability  of  the  IR  MAV  software. 

(U)  Planned  missile  firings  for  lOTi^S  (subject  to  change)  Include: 


Aircraft 

Day/Nlght 

Target 

F-AE 

Day 

?!oblle  Artillery  (completed  8  Oct  81) 

A-IO 

Day 

Tank 

A-  U» 

Night 

Tank  (completed  2  Mar  81) 

A- 10 

Nighc 

Tank 

F-lllF  (Pave  Tack) 

Day 

Fuel  Storage  Facility 
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Budget  Activity:  Tactical  Programs, 

Progra®  Element;  #6A608F,  (Close  Air  Support  Weapons  Systems) 


*F-16 

Day 

Tank  and  Armored  Pereonnel  Carrier 

F-AC 

Night 

Simulated  ZSU-2,1-A 

F-lllF(Paye  Tack) 

Night 

Tank 

F-16 

Night 

APC 

*Dudl  launch. 

(U)  A  major  portion  of  the  101^»E  will  be  deuicated  to  the  reliability,  availability,  and  main- 
tairability  (RAM)  evaluation  including  all  associated  support  and  test  equipment.  TAC  and  AFLC 
maintenance  and  handling  personnel  will  perform  preflight  and  post  flight  checkout,  uploading, 
downloading,  and  all  maintenance  possible  using  preliminary  technical  manuals  provided  by  the 
Hughes  Aircraft  Company.  Approximately  160  hours  of  captive-carry  flight  time  will  be  accumulated 
for  RAM  evaluation  of  the  test  items. 

(U)  Current  planning  calls  for  DT&E  to  be  completed  prior  to  the  pilot  or  low  rate  production 
decision.  lOT&k.  will  be  completed  prior  to  the  high  rate  production  decision.  Follov-on 
operatiopai  test  and  evaluation  (FOT&E)  test  datea  have  not  been  established. 

(U)  Vhc  DT&E  and  lOTiE  missiles  to  be  tested  are  of  the  sane  configuration  and  are  rs^presentative 
of  the  intended  procurement  configuration  ereept  that  warheads  in  eight  of  the  ten  missiles  have 
been  replaced  by  telemetry  units  to  facilitate  missile  performance  data  collection.  Additionally, 
TOT&E  mioailes  will  not  be  configured  with  the  reduced  smoke  rocket  motor  (RbKM)  which  is  not  ex¬ 
pected  to  affect  overall  test  results.  Furthermore,  data  on  the  performance  of  the  RSRM  on  the  IR 
MAV  will  be  available  from  the  operational  evaluation  of  the  AGK-65E  (Maverick  Alternate  Warhead 
Missile)  by  the  Ub  Navy. 

?.  (U)  The  Imaging  Infrared  Maverick  missile  will  heve  the  following  major  performance  characteristics  demonstrated 

djrlng  the  test  program. 

(U)  Prelaunch  reliability  of  .9351/ 

(?J)  Launch  reliability  of  .9851/ 


Budget  \ctlvlr.y:  Tactical  Programs,  #A _ 

Program  Element:  603/7* (Close  Air  Support  Wsapone  Systems) 


(U)  A  target  Impact  probability  of  .871/ 

(U)  Useful  life  of  10  years  £/ 

\,f  (U)  Prelaupch  Reliability  is  lef^'ied  aa  the  probability  t’iat  the  syatem,  launcher  and  alaalle,  will  survive  for 
the  period  from  checkout  throu^jh  all  mission  phases  up  to  Initiation  of  alsille  launch,  given  that  the  system  w?*; 
operable  when  checked-out.  Pre-launch  reliability  will  be  dtstermlned  from  the  actual  launch  missions  and  approximately 
120  captive  carr>  missions. 

2./  (U)  Launch  Reliability  Is  defined  as  the  probability  th€\t  s  missile  will  launch  and  perform  Inflight  guidance, 
arming,  and  detonation,  given  that  it  I.a^  oeen  malfunction  free  during  prelaunch.  Launch  reliability  will  be 
determined  hy  test  data  and  ^nalyais., 

2*/  (U)  Test  Impact  Prubajllity  is  the  probability  of  hit  given  a  malfunction  freu  launch  and  guidance  phase.  It  is 
(.etermined  by  combining  flight  test  results,  six  decree  of  freedom  miBslle  Monte  Carlo  sluulatioiio  (random  error 
sources  and  s  Monte  Carlo  performance  model  for  deterulnistlc  ilie  accuracy  of  this  method  has  been  ^ubstan*' 

tiated  by  experience  with  the  AGM-65A/B. 

k_,/  (U)  The  10  year  useful  life  is  c  design  requirement  and  is  supported  by  the  AGM-65A/B  experieoze  with  rhe 
continuinp  age  out  pro^reira  accomplished  by  Air  Force  Logistics  Cotiwtand. 


FY  1963  RDT&E  DESCRIPTIVE  SUR’dARY 


Prograa  El&aent:  #64612F  Title:  Low  Level  Laser  Guided  gomb 

DoD  Mlsdlou  Area:  Closa  Air  Support  and  Inter<^lctloo^  1223  Budget  Activity;  Tactical  Prcgraas,  #4 

RESOURCES  (PROJECT  LISTIWG):  ($  In  thousands) 

Project  FY  1981  FY  1982  FY  1983  FY  1984 

Humber  Title  Actual  Ettiaate  Estluate  Eatlmate 

TOTAL  FOR  PROGRAM  ELEMEfrt  6,639  8,269  3,016  29,659 

2657  Low  Level  Laser  Guided  Bomb 

The  FY  1981  Authorlratlon  ronferenr.s  has  directed  that  this  funding  cupport  a  Navy  approach  to 
modify  Inventory  laser  guided  bomba  In  addition  to  this  Low  Level  Laser  Guided  Bomb  prograa. 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Current  laser  guided  bombs  cannot  be  accurat<«ly  delivered  from  the 
extremely  low  altitude  required  for  acceptable  aircraft  attrition  In  the  presence  of  significant  surface  to  air  threats. 
In  addition,  limitations  on  acquisition  field  of  vfew  and  sensitivity,  and  on  bomb  maneuverability  restrict  the  delivery 
envelope  of  current  laser  guided  bombs.  The  Low  Level  Laser  Guided  Bo>:^b  is  at^  improved  laser  guided  bomb  which  greatly 
expands  the  delivery  envelope  Including  low  altitude  level  launch  from  feet  altitude.  The  Tactical  Air  Forces 

require  the  tactical  flexibility,  accuracy,  and  reduced  attrltAon  provided  by  ths  Low  Level  Laser  Gulled  Bomb. 

BASIS  FOR  FY  1983  RDT&E  REQUEST;  Funds  fabrication  of  Low  Level  Uaer  Guided  Boubs  for  testing  and  Initial  opera¬ 
tional  test  and  evaluation.  Ensures  availability  of  neenssar)  numbers  of  "full-up’’  Low  Level  La^er  Guided  Bombs  and 
related  s.mres  and  checkout  equipment  to  enable  a  thorough  assessment  of  operational  utility  and  exploration  of  the  full 
delivery  envelope.  Ensuing  operational  testing  will  be  conducted  by  the  Air  Force  Teat  and  Evaluation  Center.  Funds 
qualification  testing  and  detailed  engineering  and  r<^vlew8  to  ensure  readineas  for  production.  Cost  estimates  are  based 
on  the  fully  negotiated  firm  fixed  price  contract  option  with  the  development  contractor  plus  Air  Force  estimatef  of 
funding  requirements  to  conduct  Air  Force  operational  testing. 


(J)  COMPARISON  WITH 

FY  1982  DESC?11PTIVE  SUMMARY: 

Total 

FY  1982 

FY  1983 

FY  1984 

Additional  Estimated 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Comnletlon  Costs 

RDT&C 

4,900 

8,500 

‘■47206“ 

297T35 

Procurement  (Other) 

(PE  2BC3CF) 

17,500 

120,300 

(Quantity) 

(2,000) 

Trtal 

Additional  Estimated 

to  Completlor.  Costs 
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Program  Element:  #64612F 

DoD  Mlsalon  Area:  Close  Air  Support  and  Interdiction,  #223 


Title:  ^evel  Laser  Guided  Bomb 

Budget  Anci’rity:  Tactical  Programs,  #4 


(U)  OTHER  APPROPRIATION  FUNDS: 


FY  1981  FY  1932 

FY  1983 

FY  1984 

Additional 

Tot  a’ 
Estl«<ated 

_  Estimate 

Estima^ 

Estimate 

to  Completion 

Costs 

Procurement  (Other) (PE#28030F) 

38,998 

99,047 

243, 54i 

TBD 

T3D 

(Quan^i ty) 

(2,000) 

(12  850) 

(TBD) 

Program  Element:  f6A612F 


DoD  Mission  Area:  Circe  Air  Support  and  Interdiction.  #223 


Title:  Low  Level  Lase?  Guided  Bomb 


Budget  Activity:  Tactical  Programs, 


DETAILED  BACKGROUND  AND  OESCRIFflON;  'This  program  Is  to  extend  our  laser  guided  bomb  delivery  capability  down  to 
Xfeet  altitude  and  extend  the  acquit;' It  ion,  maneuverability,  and  accuracy  as  demanded  by  weather  and  defensive 
environments  In  Eurcpe.  The  Tactical  Air  Forces  need  the  versatile  ef fer tlveness  of  the  laser  guided  bomb  to  attack 
the  bridges,  dejK^t  and  airfield  facilities,  fixed  radar  Installations,  and  structures  of  all  kinds  that  are  too  large 
for  an  antitank  munition  and  too  numerotis  for  the  GBU-15.  The  laser  guided  bo*<ib  showed  In  Southeast  Asia  an  advantage 
of  from[_  |to  as  much  as’^  X^ncrease  l.r  effectiveness  over  ungulded  %:eapons,  at  a  very  low  cost.  The 

Production  Engineering  Program  improved  reliability,  shelf  life,  handling,  etc.,  but  left  performance  essentially  un¬ 
changed.  With  Ir.veutory  laser  guided  bombs,  minimum  relesse  altitude  required  for  specified  accuracy  Is  ^feet, 

depending  on  airspeed  and  other  parameters.  Lcit  delivery  tactics  have  been  developed  recently  to  provide”  aome  loiT 
altitude  ca^iablxlty  wltt^the  Production  inhering  Program  Laser  Guided  Bumb,  but,  urider  those  condltiouSc  accuracy  is 
degraded  by  i  factor  of  J  While  low  altitude  delivery  Increases  the  survivability  of  the  delivery  aircraft, 

It  Incieases  the  terrain  masking  of  most  land  targets.  As  s  result,  the  laser  guided  bomb  must  possess  the  capability 
to  rapidly  acquire  tb^  laser  energy  following  launch  and  the  maneuverability  to  fly  to  the  target  over  a  wide  footprint. 
As  compared  to  cufent  laser  guided  bombs,  the  low  Level  Laser  Guided  Bomb  Incorporates  an  enlarged  seeker  field  of  view 
and  I'oproved  seeker  sensitivity  to  provide  effective  acquisition  of  laser  energy  under  reduced  vlolblllty  conditions. 

The  larger  airfoils,  proportional  control,  microprocessor  logic,  and  proportional  guidance  of  the  Low  Level  Laser  Guided 
Bomb  prrvlde  Increased  range,  msneuversbUlty ,  and  accuracy.  These  Improvements  provide  the  delivery  aircraft  tactical 
flexibility.  This  Improved  laser  guided  bomb  can  be  launched  at  low  altitude  and  successfully  acquire  and  tly  to  th.-* 
target  under  visibility  conditions  common  to  Europe  from  th«  range  limits  at  whic.i  the  target  can  be  Identified  and 
designated.  Using  “buddy"  derlgnatlon,  even  gr:iater  standoff  la  provided  the  delivery  aircraft.  In  aum,  the  Ix)w  Level 
Laser  Guided  Bomb  will  Improve  our  ability  for  accurate  delivery  of  ordnance  while  reducing  attrition  of  the  delivery 
aircraft  The  Low  Lev-.  Laser  Guided  Bomb  system  consists  of  s  conventional  wathesd,  s  laser  bomb  guidance  kit,  support 
equipment,  and  special  loollng.  The  laser  bomb  guidance  kit,  consisting  of  an  slrfoll  group  and  a  guidance  and  control 
unit,  Is  installed  on  an  appropriate  warhead  to  provide  a  guided  weapen  capability  ag&lnst  laser  designated  targets. 
Primary  emphasis  will  be  ou  the  MK-82  (500  lb)  and  MK-84  (2000  lb)  bemba;  however,  the  Low  Level  Usur  Guided  iJomb  kit 
can  be  compatible  with  the  MK-a3  (1000  lb)  bomb  and  adaptable  to  the  Hard  Structure  Munition  V'arhead .  Two  concept 
studies  and  a  recent  Design  to  Cost  evaluation  have  ahown  that  these  new  capabllltlea  can  be  obtained  at  on^y  a  small 
Increase  In  lawer  Guided  Bomb  unit  cost.  No  modifications  to  aircraft  are  necessary  to  provide  the  Low  Level  Later 

?oab  drop  capability  since  no  electrical  interface  la  required  between  the  aircraft  and  the  Low  Level  Laser  Guided 
Bomb.  The  U>w  Level  Ufer  Guided  Romb  will  be  de-,lgned  for  compatibility  with  the  ?-A,  F-16,  F-lll,  A-7,  and  A-10  air¬ 
craft.  Laser  designation  will  be  performed  by  the  delivery  aircraft,  by  another  "buddy"  aircraft,  or  by  a  ground  desig¬ 
nator  dependent  upon  the  tactical  altoatlon. 


related  ACTIVITIES:  Procurement  of  the  preasne  design  I  nduction  E.iglneerlng  Program  Laser  Guided  Bomb  kit  la  con¬ 
tinuing  unocf  Program  Element  28L30F  (War  Keadlneaa  Haterisv,  A^unltlon).  A  phaae-in  from  that  procurement  to  the  Low 
Level  Laser  Guided  Bomb  kits  *o  contemplated  for  FY  IS83  baaed  upon  a  successful  outcome  of  this  development  program. 

In  accordance  with  the  direction  contained  In  the  FY  i98l  AulHorlxatlon  Conference  Report,  a  Navy  suggested  modification 
tr  Inventory  lassr  guided  boobs  la  being  Investigated.  The  Naval  Weapons  Center  has  crnducted  a  batic  feaalblllty  demon¬ 
stration  of  thle  "grav  ty  bias"  modiflcaclon  for  MK-83  application.  In  addllion,  the  Alt  Force  and  the  Navy  have  con¬ 
ducted  analyses  of  the  relative  bei'.eflcs  of  the  Low  Level  Laser  Guided  Bomb  loJ  the  Havy  proposed  modification.  The  Air 
Force  i.a  preparing  to  conduct  a  flight  (.emonstration  of  the  two  weapons  agti;;8t  a  scenario  representative  of  the  Air  Force 
NATO  land  attack  mission.  HO/ 
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Pi'ograo  Element:  #6A6I2F  Title:  Low  Level  Laser  Guided  Bomb 

DoD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Prograas,  #A 

(U)  WORK  PERFORMED  BY:  Program  management  is  provided  by  Headquarters »  Air  Force  Systems  Conmand  (AFSC),  Andrews  AFP,  MD 
.md  Ai  njment  Dlviclon,  Eglin  AFB,  FL.  Texas  Instruments,  Inc.,  is  the  contractor  for  this  development. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I  FY  1981  and  Prior  Accomplishments:  Concept  feasibility  atudieo  conducted  under  Propram  Element  (;3601F,  Conven¬ 

tional  Weapons  Technology,  were  couple^ed  in  January  1977.  Those  studies,  performed  by  Texas  Instruments,  Inc.,  and 
Rockwell  International  Corp.,  Indicated  that  substantial  performance  improvement  could  be  realised  by  changing  the  seeker, 
adding  an  autopilot  based  on  microprocessor  technology,  modifying  the  controls,  and/or  changing  fin  end  wing  design.  The 
Air  Force  tactical  operating  commands  examined  those  findings  and  determined  that  such  an  improved  weapon  oiould  meet  their 
requirements,  as  stated  in  Tactical  Air  Forces  Required  Operational  Capability  315-17,  published  31  August  1977.  In 
FY  1979,  the  acqcioltion  program  plan  was  finalized  and  contracting  activities  begun.  In  ?Y  1980  s  competitive  source 
selection  process  resulted  in  award  of  a  firm  fixed  price  contract  for  Phase  I  of  full  scsle  development  with  a  negotiated 
firm  fixed  price  option  for  completion  of  development  and  teat  (Phase  II)  and  s  Not-to-Exceed  price  for  Initial  produc¬ 
tion.  Under  Phase  I,  design  and  prototype  fabrication  was  conducted.  Under  Phase  II,  Development  Te*t  &  Evaluation  wau 
completed,  demonstrated  an  average  CEP  ot  An  additional  launch,  using  rssldual  development  assets,  featured  th^ 

direct-hit  destruction  of  s  moving  track.  Planning  was  conducted  for  the  LLLCh/Nsvy  modification  flight  demons tr  it  ion . 

2.  (U)  FY  1982  Program;  Low  Level  Laser  Guided  Bombs  and  related  support  equipment  will  be  fabricated  for  a  thorough 

Initial  operational  flight  testing.  Operational  testing,  conducted  by  the  Air  Force  Test  and  Evelustlon  Center,  wUl 

begin,  examining  the  operational  employment  and  utility  of  the  expanded  delivery  envelope  and  improved  accuracy  provided 
by  the  Low  Level  Laser  Guided  Bomb.  Qualification  testing  will  be  conducted.  Froducibllity  studies  and  related  efforts 
will  be  completed  to  ensure  svsllsbllity  of  all  data  needed  for  a  production  decision  and  readiness  for  production. 
Production  tooling  will  be  procured  via  Program  Element  f  28030F.  The  changes  In  eattmated  costs  from  those  eatlastef^ 
in  FY  1982  are  hie  to  reassessment  of  costs  for  Initial  operational  test  and  evsluAtlon,  and  Inflation  adjustments. 

3.  (U)  FY  1983  Planned  Program:  Complete  Initial  Operational  Test  and  Evaluation.  Obtain  production  decision  and 
Itegln  provluctlon. 

4.  (U)  FY  1984  Planned  Program;  Mot  applicable. 

5.  vU)  Program  to  Completion:  Conduct  Follow-on  Operatlcr.il  Test  and  Evaluation.  Continue  production. 

6.  (U)  htlestoncs :  Not  Applicable. 

7.  (U)  Resource;  Mot  applicable. 
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Program  Element ; 

#646Uf 

Title:  Medium  Range  Alr-to 

'^Surfacr  Missile 

DOD  Mission  Area 

Interdictloi>./Nn”al  Strike, 

1223 

Budget  Activity:  Tactical 

Programs,  #4 

(D)  RESOURCES  ($ 

In  thousands) : 

Total 

FY  1981 

FY  1982 

FY  1983 

FY  U'84 

Additional 

Eati&ated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

14,000 

48,916 

42,682 

23,045 

23,197 

151,840 

^  (J)  BRIEF  DESCRIPTION  OF  FXKMENT  AND  MISSION  NEED;  The  Air  Force,  the  Office  of  the  Secretary  of  Defense  and  the  Con- 

f:jS8H  ag;\>«  that  there  la  a  need  for  aa  air -launched  co.iirentlonal  etandoff  alaalle  capable  oi  being  employed  against 
tactical  LtnitCB  hy  aircraft  of  the  Strategic  Air  Ccaiaand  and  the  tactical  alt  forces*  This  standoff  mlsflie  Is  needed 
to  destroy  well  protected,  high  value  targets  rapidly  while  alnlmlzlng  the  exposure  of  launch  aircraft  to  the  massive 
quantity  ot  current  and  projected  enemy  lethal  air  defense  systems.  Air  Force  analysis  concluded  that  the  optimum 
I  solution  to  thl-^  need,  based  on  t^nge,  payload,  survivability,  aupportabillty,  growth  potential  and  technical  risk 

assessments,  would  oe  met  by  a  subsonic,  low  flying  cruise  ilsslle  system.  The  Medium  Range  Alr-to-Surface  Mli:.alle  will 
satisfy  the  standoff  aiaaile  requirement. 

basis  for  F  1983  FDY&K  REQUEST;  H  funds  vUl  be  used  to  complete  the  system  integration  of  the  following 

major  components  into  the  Air  Force  versliJa  of  the  Medium  Range  Air 'tc -Surface  Missile;  lower  cost  strapdown  Inertial 
guidance  unit.  Digital  Scene  Matching  Area  Correlator  and  airfield  .attack  aubsunltlon  dispenser  warhead.  The  flrat 
/CH-109H  Full  Scale  Development  test  vehicles  will  be  delivered  and  contractor  test  and  evaluation  Initiated. 


(U)  COrIPKRISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

Total 
Estimated 
Cost 


T<iD 
TBD 

(C)  OTHER  APPROPRIATION  F!li;PS;  Net  Applicable 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Actual 

Estimate 

Estimate 

estimate 

to  Completion 

RDTAF. 

14,000 

49,100 

TBD 

TBD 

TBD 

Procurement  (V£  17164F) 

7,200 

TBD 

TBD 
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Frogran  Element:  I6A6I4F  Title:  Medium  Range  Alr-to-Surface  Missile 

DOD  Mission  Area:  Interdiction/Naval  Strike^  #223  Budget  Activity:  Tactical  Programs,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION:  The  vast  quantities,  complementary  capabilities,  redundancy  nnd  ever  Increas' 
ing  lethality  of  never  Soviet  surfaci-to-air  defensive  systems  led  the  Air  Force  to  assess  alternative  methud.s  of 
attacking  heavily  defended  high  value  targets  located  deep  inside  enemy  territory.  Numerous  Service  studies,  notably 
the  Air  Force's  Strike  Options  Comparison  Studies,  completed  in  1978,  and  Advanced  Conventional  Standoff  Missile 
studies,  published  in  19/9,  as  well  as  the  Navy's  Tactical  Air  Capabilities/Options  Prolect  of  1977  concluded  that  a 

J  Ad.Utloneily  the  Institute  for 

Defense  Analyses  conducted  an  extensive  series  of  rtudies  for  the  Department  of  Defense  which  assessed  the  potential 
effectiveness  of  both  aircraft  and j:onventionally  armed  missiles  fur  deep  attacks  against  the  complex  of  Soviet/Warsav 
Pact  air  bases  in  Central  Europe.  [_ 


^  In  addition,  the 


’  The 

Medium  Range  Air-to-Sur face  Missile  will  supplement  conventl')nal  direct  attack  ungulded  and  guided  weapona  as  well  at 
short  rartge  air-to-surface  and  antl^radlation  aissilea  by  providing  operational  comausi  dera  an  alternative  to  the 
commitment  of  a  large  fore?  to  attack  fixed,  high  value,  heavily  defended  targets.  The  ability  to  attack  theau  tar¬ 
gets  trom  oeyond  the  range  effective  defenses  will  enhance  aircraft  survivability  and  free  tactical  aircraft  for 
evaployment  against  fluid  tsrgers.  The  Medium  Ranpe  Alr-tc-Surfsce  Missile  program  was  initiated  se  a  Joint  Services 
program  in  FY  1979  at  Congressional  direction.  The  principal  required  system  charscteriatlcs  are:  launch  range  suf¬ 
ficient  to  remain  outside  most  Icthcl  surface-to-air  defenses,  autonomous  strike  capability  in  adverse  weather, 
effectiveness  against  land  targets,  ccmpatltility  with  both  tactical  and  atrstegi  :  aircraft  and  an  ear!y  operational 
capability.  In  March  1980,  following  analysis  of  various  system  options,  the  Office  of  the  Secret^sry  of  Defense  decided 
that  a  tactical  variant  of  the  TOMAHAWK  cruise  missile  orovided  the  greatest  return  In  operational  capability  at  the 
least  investment  coat.  The  Medium  Range  Air-- o-Surface  Missile  variant  of  the  TOMAHAWK  wfil  take  advantage  of  the 
significant  development  effort  which  has  beer.  Invested  In  the  Joint  Cruise  Missile  PiM.grsm.  The  scope  of  effort  needed 
to  develop  and  deploy  the  Medium  Range  Alr-to-Surface  Missile  varient  of  the  TOMAHAWK  is  llmltiLd  primarily  to  a  modular 
adaptation  of  new  warhead  and  guidance  ii;iodules  to  meet  specific  se«‘vice  requirements  and  to  integration  of  the  missile 
with  various  delivery  slrctsft  weapon  systems.  The  Air  Force  version  of  the  MedJurj  Range  Air  to-Surface  Missile, 
ACM-109U,  has  the  primary  mission  of  airfield  attack.  Fo^thSs  purpose,  It  is  fitted  with  a  dispenser  war^.ead  section 
which  carries  specialixed  runway  cratering  submunitions. 


(U)  REl^TED  ACfIVITiES;  This  development  ts  supported  by  related  developments  in  the  Sea  Launched  Cruise  Hitslle 
(PE  h4^67N),  Air  Launched  Cruise  Missile  (PE  64361F'  and  the  Ground  Launched  Cruise  Missile  (PE  A4362F)  programs.  The 
TOMAHAWK  virfrasi®,  navigation,  guidance  and  mission  planning  systems  were  dcvelot>ed  under  these  program  elements. 
Additionally,  the  Hldcourae  Guidance  Demonstration  Project  under  PE  63601F,  Convt^nr ionsl  Weapons  Tecnnology,  Is  employ¬ 
ing  TOMAHAWK  to  flight  test  new  lower  cost  guidance  concepts  which  will  be  applied  to  the  Medium  Range  Air-to-*Surfacc 
Missile.  The  Navy  portion  of  this  development  effort  ia  bcin^^  conducted  under  PE  b33A9N. 
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Progras  Element:  #646I4F 

DOD  Mission  Area:  Interdiction/Naval  Strike.  #223 


Ti £ ia  ;  Medium  Range  Air-to-Surface  Hlaalle 
Budget  Activity:  Tactical  Programs,  14 

(U)  WORK  PERFORMED  BY :  The  airframe  for  the  Medium  Range  Alr-to-Surface  Missile  ic  manufactured  by  the  Ganeral 
Dynamics  Corporation,  Convair  Division  and  the  guidance  system  integrator  is  McDonnell  Douglas,  Astronautics  Division. 
The  missile  turbojet  engine  is  produced  by  Teledyne  Continental  Aircraft  Engines.  Inertial  Navigation  System  components 
are  being  developed  by  Singer-Kearfott  and  Litton  Icduatrles.  Major  development  agencies  for  the  missile  are  Che  AU 
Force's  Armament  Division,  Eglin  AFB,  Florida  and  the  Naval  Weapons  Cerler,  China  Lake,  Calliornia.  A  number  of  other 
commercial  and  governmental  agencies  will  be  Involved  In  subsystem  design,  development  and  testing  as  the  development 
progresses. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUIURE  PROGt AMS  : 

1.  (U)  LY  1981  and  Prior  Accomplishments:  Full  Scale  Development  of  the  Medi  im  Range  Alr-to-Surface  Missile 
was  Initiated.  Integration  studies  were  conducted  to  determine  the  modifications  required  to  incegr&te  the  lower  cost 
strapdown  Inertial  guidance  system.  Digital  Scene  Matching  Area  Correlator  and  the  lower  cost  Teledyne  turbojet  engine 
In  place  of  the  William's  tvrbofan  engine  used  In  the  longer  rirtge  strategic  variants  of  Tomahawk.  Ground  testing  of 
the  lawrence  Livermore  designed  submunition,  the  Tactical  Airfield  Attack  Munition,  wee  conducted.  Developaent  of  a 
kinetic  energy  penetrstor,  as  an  alternative  aubmur.ltlon  for  the  Medium  Range  Alr-to-Surface  Missile  was  Initiated. 

2.  (U)  FY  1982  Program:  Continue  integration  of  the  lower  co'^t  guidance,  turbojet  engine  and  Cigltal  Scene 
Matching  Area  Correlator  Into  MRASM.  Initiate  integration  studies  of  the  Medium  Range  Alr-to-Surface  Missile  with  the 
B-52G  aircraft.  Complete  testing  of  the  Tactical  Airfield  Attack  Munition  and  the  Kinetic  Energy  Penetrator  submuni¬ 
tions.  Conduct  flight  ceeta  cf  the  Tactical  Airfield  Attack  Munition  ucing  a  modified  T-33  to  simulate  the  Medium 
Range  al r-to-Surf ace  Mlsuile  dispenser.  Submunition  selection  will  be  made  in  Fourth  Quarter  FY  1982. 

3.  (U)  pv  1983  Planned  Program;  Complete  system  'ntegrstion  of  the  Air  Force  version  of  the  Mediu'n  Range 
Alr-to-Surface  Missile  using  a  lower  cciC  scrapdewn  Inertial  guidance  system,  Digital  Scene  Matching  Area  Correlator 
and  the  lower  '^ost  Teledyut;  turbojet  engine  in  place  cf  the  turbofan  engine  vsed  In  the  longer  range  strategic  variants 
of  TOMAHAWK.  Cor  tinue  the  lutegratlon  oi  the  Medium  Ran,<^e  Alr-to-S».  rf ace  Mletlle  wltn  the  B-52  aircraft  and  weapon 
delivery  aystemn.  Conduct  a  study  of  transpcristlon,  handling  and  storage  requirements  for  the  Medium  Rang.^  Alr-to- 
Surface  Hluslls  li  order  to  define  compatibility  with  existing  Air  Force  support  systeflui  and  facilities  and  to  define 
logls:ics  support  requirements.  Complete  deve lopm^tnt ,  subtyarems  Integrstlou  and  testing  of  the  selected  runway  cra¬ 
tering  subeunuion  and  Initiate  qualification  testing  of  full-up  live  rounds  against  actual  runway  targets.  Complete 
subaunlclcn  dispenser  design,  development,  and  Integration  Into  the  Medium  Range  Alr-to-Surf are  miastle  system.  Adapt 
the  existing  TOMAHAWK  mla<(.lon  planning  system  for  uue  In  conjunction  with  tactical  air  operations. 

4.  (U)  ry  i98ft  Planned  Program;  &.induct  De/cIopm«nt  Teat  and  Evaluation  and  Initial  Operational  Teat  and 
Evaluation  of  tho  Air  Force  version  of  the  Medium  Range  Atr-to-Surf ace  Missile  to  Include  free  flight  teste  delivering 
complete  pr.iternj  of  live  submuniflona  against  atrual  runway  type  targets.  Complete  system  Integration  development  of 
the  missile  into  the  weapeus  delivery  system  of  the  B-52.  Develop  and  evaluate  additional  modular  program  warhead  con¬ 
cepts  dealgnel  to  lapr  .ve  the  effectiveness  of  the  Medium  Range  Air-lo-Surface  Missile  against  a  wide  range  of  tactical 
targets* 
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Program  Element :  #6A614F  Title:  Medium  Range  Air -to -Surface  Mleaile 

DOD  Mission  Area:  Interdiction/Navsl  Strike,  #223  Budget  Activity:  Tactical  ProgrsmBf  #4 

Program  to  Completion:  Complete  Developnent  Test  and  Evaluation  and  Initial  Operational  Test  a od 
Evaluation  leading  tc  approval  for  rervlce  use  of  the  AQf-109H  and  production  decision.  Invest^ate  the  use  of  Hediua 
Rai.ge  Air^tQ^^Surfacc  Missile  on  other  Air  Force  launch  platforms.  Evaluate  various  alteruative 

! for  use  in  follow-on  Air  Force  variants  to  enhance  mission  effectiveness  and  reduce  cost. 

6.  Milestone :  Date 

A.  Initiate  Joint  Full  Scale  Engineering  Development  Program  Jul  8C 

B.  First  Live  Flight  Test  of  Cratering  Submunition  (Jul  81 Nnv  81 

C.  First  AGM~109H  Contractor  Test  and  Evaluation  Flight 

D.  First  Air  Force  Development  Test  and  Evaluation  Flight 

E.  Complete  DeveL^pcant  Test  tod  Evaluation/'nitial  Cpcrafional  Test  &  Evaluation 

F.  Production  Approval 

*  Date  presented  in  Fiscal  1982  Descriptive  Summaries 


(U)  EXPLANATION  OF  MILESTOKE  CHANCES;  Program  has  experienced  delays  due  to  Navy  atteff\pt«  to  withdraw  from  the  Joint 
program  and  inadequate  Navy  funds  provided  in  FV  1982  and  FY  1983. 


7.  (l>)  RESOURCES; 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Esti&tate 


RDT4E  14,00C 

Prccur»^aent  (mlaslle)\PE  27164F) 


48,916  42,682 

(U)  COMt’ARlSGN  WiTH  FY  1982  DEJ^lIPTIVE  SUMMARY; 


RDT&E 

rrocurement  (ml»sile)(PE  27164F) 


14,000 


FY  1982 

Estimate 

49,100 


?Y  1983 
Estimate 

TBD 

7,200 


FY  1984 
Ef timare 

23,045 


FY  1984 
Estimate 

IM) 

TDD 


Additional 
to  Completion 

23,197 


Additional 
tc  Completion 

TBD 

TED 


Total 

Eacimated 

Coa»ta 

151,840 


Total 
Ear  lieated 
Costa 

TED 

TSD 
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Budget  Activity;  Tactical  Prograas, 

Program  Element ;  I64614F ’^dium  Range  Ai.  r-to-Surface  Miaelle  (MRASM) 

Teat  ar.d  Evaluation  Data 

1.  (U)  Development  Tect  and  Evaluation:  The  M&dium  Range  Alr-to-3urf ace  Hlaaile  (MRASM)  teat  program  la  being 

atana3ed  by  the  Joint  Cry\f«  Mlaallea  Project  Office.  The  Air  Force  version  of  KRASM  Is  the  AGM-109H  variant  of 
the  TOMAHAWK  Missile.  General  Dynamics,  San  Diego,  California,  Is  the  prime  Integrating  crntractor. 

(U)  MRASM  development  testing  of  the  TOMAHAWK  missile  will  ! '^corporate  test  results  from  the  Sea  launched 
Cruise  Missile  (SL01),  the  Air  Launched  Cruise  Missile  (ALCM)  and  Ground  Launched  Cruise  Missile  (CLCM)  programs  to 
reduce  HRaSM  teat  requirements.  AIXH,  GLCM,  and  SLCM  are  all  variants  of  the  basic  TOMAHAWK  design. 

(U)  A  number  of  AGM-109  tests  anJ  demons t radons  have  been  conducted  to  date  which  directly  relate  to  the 
development  of  the  AIi  Force  version  of  the  KRASM  weapon  system.  These  efforts  Include  extensive^  Development  Test 
and  Evaluation  efforts  in  conjunction  with  the  SLCM  program.  Tht  fii7M-109  also  pardclpated  In  the  competitive 
flyoff  phase  cf  the  Air  Launched  Crulae  Mlaall -  competition  during  which  it  was  launched  from  &.  modified  B-32G, 

The  ALCM  flight  test  program  began  In  April  1979  with  8-52  flutter  and  jettlaou  testa.  The  modified  B-52G  arrived 
at  Edwards  AF8,  California  In  May  1979  with  actual  ACM-IU9  ^’llght  testing  running  from  July  1979  through  February 
19A0.  This  test  program  c'>nal8ted  of  8-52  perform^^nce  evaluations  with  ACH-I09s  loaded,  captive  cairy  testing  as 
required,  ten  live  flights,  reliability  and  malntannability  demons t ra t 1 ona ,  mld-alr  recovery  and  survivability  and 
vuluerahlllty  testing.  The  ten  AGM-109  flights  were  further  divided  Into  three  Developsicnt  Test  and  Evaluation 
flights  conducted  by  Ccneral  Dynamics  and  seven  Development  Test  and  Evaluation/  Initial  Tear  a^d  Evaluation 
flights  cond.'.cted  by  a  joint  Air  Force  '?evelop»enC  Teat  and  Evaluation/Inltlal  Oporaticaal  Test  and  Evaluation  test 
IPMU.  Initial  Oi>«ratlco«l  Test  vid  Evaluation  was  managed  by  the  Air  Force  Test  and  Evaluation  Center. 

(!')  through  Septeader  1981,  a  total  of  76  A/8GM-109  TOMAHAWK  flight  teat  missions  had  boen  accomplished  of 
which  40  were  launched  from  aircraft  (both  Air  Force  5--52C  and  Navy  A-6).  These  aleslons  provided  generic  cruise 
misKile  dat«r  applicable  to  MRASM  development  In  the  :reas  of  engine  perforpvance,  alrfranse  stability  and  control, 
navigation/gutdance  snd  missile  performance. 

(U)  A  mest  ilgnlflcant  test  clL  sfo..e  was  the  H  y  1978  AGM-109  mission  »  nlch  J4?r^r.sirsted  the  feasibility  of 
using  the  TOMAHAWK/Tact Icsl  Airfield  Att,»*r.k  Kunltlor  dispenser  combluation  to  sttack  «-unway  t^-rgets.  This 
mission,  launched  from  an  A-6  aircraft  and  flown  over  realistic  cp^rntlonal  .snges,  actuslly  delivered  ♦^amy  r^.nwav 
cratering  subeiunltions .  Ten  of  the  twelve  suht Irl  j;.s  dispensed  Impacted  on  the  runway  tai>iet  (Mlchatsl  Aroy 
Airfield,  Dugway  Frnvlng  Grcar.d,  Utah). 

(U)  A  recent  coave.’.ttonr I  land-attacK  Tomahawk  flight,  launched  from  an  A-6,  demonstrated  the  capability  of  the 
system  to  perform  accurate  Dlgiial  Scene  Hatching  Area  Correlator  (O'  i'taC)  updeces  at  nlghr .  Speclflctd  target  Acc:»rscy 
(C£F)  requirements  were  met  or.  al!  target  pauses. 
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Budget  Activity:  Tactical  Programs,  #4 

Progrini  Elenent:  I64614F  Medium  Range  Alr-i, 'OJt  i.ace  tUaalle  (MKASM) 

(U)  The  Air  Force  viraion  of  the  Median  Range  Alr-to-Su^.'face  Miaallc,  the  AGM-1C9H,  lu  expe«.t:ed  to  fly  for 
first  tine  during  fiscal  year  198^  with  contractor  tost  and  evaluation  (CTE)  taking  place  during  second  and  third 
quarter  fiscal  year  1984.  A  conolued  Developtaent  Tetit  and  Evaluatlon/Inltlel  Operational  Test  and  Evaluation 
(DT6E/I0T&E)  will  be  conducted  during  the  period  fron  fourth  quarter  fls’tal  year  1984  through  first  quAtter  fiscal 
vear  198S.  Follow-on  Test  and  Evaluation  will  continue  through  aid  fiscal  year  1985.  The  Air  Force  Arnaaent 
Division  Is  the  develop:nent  test  agency  and  the  Air  Force  Teat  and  Evaluation  Center  is  the  operational  test  agency. 
Most  of  the  developaeutal  flight  testing  will  be  conducted  at  the  Utah  Test  and  Training  Range  and  the  Eglin  Air 
Force  Base,  Florida,  range  complex. 

(U)  Specific  development  teat  and  evaluation  ohjeclivea  Irclude  verifying  vehicle  performci.ee,  atablllty  and 
control  and  nropulsion  aa  well  at  terminal  ef fectlvoneaa  of  the  runway  cratering  aubiounltion.  System  ef f<<ctivenes8 
In  accomplishing  the  mission  will  be  evaluated  to  Include  launch,  n&vigatlcn,  target  acquisition,  ^unltiona  dispensing 
and  pattern  effectiveness.  Environmental  testing,  to  Include  adverse  weather  testa  In  the  cUmat-  '  hanger  at  EgUn 
Air  Force  Base,  Florida,  will  ulao  be  conducted. 

2.  (U>  Operational  Teat  and  Evaluation  (QT4E):  The  Air  Force  Teat  and  Evaluation  Center  (AFTEC)  will  manage  the 

operational  testing  on  the  Air  Force’s  valiant  of  the  ACM-109  Tomahiwk  cruise  missile,  thi  AGM-109H.  AFTEC  will  also 
participate  In  the  Navy's  combined  DT4C/0T&E  and  0|>eratlonal  evaluation  on  the  Navy  variant  to  maxlri^e  use  of  te^ir. 
data  having  both  Air  Fo-ce  and  Navy  applUaul llty.  Personnel  iron  Strategic  Air  Command  (SA^),  Tactical  Air  Command 
(TAC\  Ai  '  force  Logistics  Command  (AFLC),  and  Air  Trt'lning  Conatnd  (ATC)  will  serve  with  AFTEC  representatives  on 
rht  OTAE  teat  team.  The  Air  Force  combined  DT4E/I0TAE  and  dedicated  lOT&E  testing  are  tentatively  scheduled  to  begin 
in  the  <'ourth  quarter  of  fiscal  year  19®4  and  will  continue  through  the  first  quarter  of  fiscal  ys«i  1985.  The  Navy 
testing  win  be  conducted  concur  rent xy.  The  AFTEC  managed  Initial  phase  of  Air  Force  FOT&E  will  be  conducted 
following  the  production  decision  during  fiscal  year  1905. 

(It)  The  Navy  test  vehicles  wUI  be  very  similar  to  the  Air  Force  vehicles,  allowing  a  transfer  of  representative 
opcrctlonal  test  data  that  car  be  ucec  to  augment  the  baseline  for  Air  Force  operational  testing.  The  *ir  Force  test 
program  wl U  focus  on  the  unique  operarional  characterise ics  of  the  Air  Force’s  MRASM  and  will  use  th4  Mavy’s  data 
base  to  minimise  redundant  testing  requ Irene .’.ts. 

(U)  .Mr  ^orcc  operational  ef f ict Iveaess  otjectlvvd  wl'l  sirc3r.  the  Air  furc«  cunf Igurut Ion  and  mission  differences 
froa  th^  Navy  configuration.  However,  because  of  differiug  op«rrtlo''al  concepta  and  envlrui.oMtnts ,  Air  force  apera- 
ttoi?<(l  sul.'ablUtv  atcesss'jrnts  will  be  based  irimarlly  or  nir  Force  generated  d.M.a. 
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Budget  Activity:  Tactical  Programs,  #4 

Program  Element:  #6A61AF  Medium  Range  Alr-tc-Surface  Missile  (MRASM) 


3.  (U)  System  Chatacterlatlcs : 

Physical  Characteristics 
(U)  Length  (Inches) 

(U)  Diameter  (Inches) 

(U)  Weight  (pounds) 

(U)  Payload  Weight  (pounds' 

(U)  Useable  fuel  We.^ghc  (pounds) 
(U)  B-32  ■internal  Ca'^riagc  (each) 

(U)  B-32  External  Carriage  (each) 

(IJ)  F-16  Carriage  (euch) 


General  Dynamics  AGM-109H 
232 
21 
2,897 
1.000 
331 
4 
8 
2 


lerformance  Data 


Threshold  God 

Maximum  Range 
(Nau*’lcal  miles) 

*  Launch  Altitude  (feet) 

Minimum 

Maximum 

Maxiiuom  Launch  Speed 
(Mach  Number) 

I  Terminal  Accuracy 
(feet) 


Demonstrated 
To  Be  Deterurlned 


To  Be  Determined 
To  Be  Determined 
To  Be  Determined 

To  Be  Deterulned 


=1 
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FY  1:^83  RET&iS  DESCRIPTIVE  SUMMARY 


Program  Element:  #54616F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  §223 


Title:  PAVE  MOVER  Engagement  System 
Budget  Activity:  Tactical  Programs,  4 


(U)  RESOURCES  (PROJECT  LISTING)  ($  IN  THOUSANDS) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

24,009 

29,328 

76,379 

230,920 

360,636 

2814 

2727 

2728 

PAVE  MOViiR  Radar /Fire  Control 

PAVE  MOVER  Interfaces 

Assault  Breaker  Air  Launched  Missile* 

12,809 

2,200 

9,000 

25,628 

3,700 

64,679 

ii,;oo 

191,820 

39,100 

294,936 

56,700 

9,000 

H  *  For  FY  1982  demonstration  of  ^.tandofi  missile  guidance  as  part  of  Assault  Breaker  Technology  Demonstration  program 
only.  Full  Scale  Development  of  a  suitable  air-launched  missile  Is  conducted,  laginning  in  ?Y  1983,  In  Program  Element 
64606F,  Conventional  Standoff  Weapon. 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  A  critical  need  exists  I'or  an  effective  mv  capability  to  delay, 
disrupt,  and  destroy  second  echelon  Warsaw  P;*ct  armored  forces  to  hamper  their  use  In  bre<4krhrough  of  Allied  pusitlonsv 
To  fill  this  need,  the  Department  of  Defense  has  Initiated  the  Assault  Breaker  concept  as  s.  hlgb-prlority  effort. 

The  airborne  PAVE  MOVER  Engagement  System  Is  the_  lol  the  Asiault  Breaker  concept.  The  PAVE  MOVER 

Engagement  Cvatero  is  unique  In  that  It  is  a  closed  loop  system  for  the  real  time  deteev^ion,  tracking,  and  attack  of 
second  echelon  forces.  Utilizing  Moving  Target  Indicator  and  Synthetic  Aperture  Radar  technlquea,  the  PAVE  MOVER 
rahar  can  detect  and  track  second  echelon  enemy  forces.  Via  ita  control  interfaces,  the  PAVE  MOVF.F.  Engagement  System 
ln::ograt?s  accurate  attack  of  those  forces  by  providing  guidance  updates  to  standoff  miaslles  and  by  cue-vectoring 
attack  aircraft  agalnat  the  enemy  targets. 

(U)  The  PAVE  MOVER  Engagement  System  Is  also  needed  In  contingency  conflicts  to  prcvlde  a  rapidly  deployable,  effective 
air-to-ground  attack  capability. 


'  The  RDT&E  efforts  described  In  this  Descript^e  Summary  will  develop  a  PAVE  HOVER  Engagement  System  consistent  with 
a 

(U)  BASIS  FOR  FY  19C3  RDT4E  REQUEST:  This  program  element  conducts  the  Pull  Sca'e  Engineering  Aevelopmenl  of  the 
PAVE  MOVER  Engagement  System  drawing  upon  the  advanced  developmei t  model  PAVE  MOVER  radar  work  demonstrated  In  7Y  1962 
via  the  Assault  Breaker  End-to-Eud  Technology  Demonstration. 


Program  Element:  #64616F 

DOD  Mis p Ion  Area:  Close  Air  Support  and  Interdlctlont  #223 


Title:  PAVE  MOVgR  SngpgCiaent  System 
Budget  Activity:  Tactical  Programs,  4 


(U)  During  FY  1983,  the  advanced  development  model  PAVE  MOVER  radar  rfill  be  employed  in  a  field  exercise  under  unified 
or  joint  command  cogniLac 'e  co  validate  the  effectiveness  of  PAVE  HOVER  radar  aud  fire  control  capabilities  to  affect 
the  ground  battle.  Army  aud  Air  Force  personnel  will  be  jointly  Involved  in  planning  and  evaluating  the  PAVE  MOVER 
role  in  the  exercise.  This  exercise  experience  will  ensure  effective  operational  input  to  the  specif icationr  for  the 
Full  Scale  Engineering  Developmcn*-  program. 

(U)  Design  definition  will  be  conducted  in  FY  1983  for  the  integration  of  the  PAVE  MOVER  radar  into  an  operationally 
desirable  airborne  platform.  The  anticipated  airborne  platform  is  a  /07  type  aircraft  providing  endurance,  range,  and 
capability  for  oa~board  radar  processing  and  weaoon  control. 

(U)  The  PAVE  MOVER  Full  Scale  Development  model  radar  will  draw  hea’^lly  upon  the  advanced  development  model  radar  ^xper' 
ience,  incorporating  necessary  milltarlratlon  and  rugg<ndiz»<:ion  but  encompassing  only  low-risk  impreveaents  in  perform¬ 
ance  to  insure  an  cchlevable  development  schedule  at  affordable  cost.  Cost  estimates  are  program  office  estimates 
based  upon  advanced  development  radar  experience  and  contractor  estlouitcs,  and  will  be  £djui<ted  based  upon  modifications 
to  the  advanced  development  capabilities  fouud  necessary  as  a  result  of  cn  going  FY  1982  Assault  Breaker  demonstrations 
and  from  the  FY  1983  Operstional  Field  Exercise. 


(U)  COMPARISON  WITH  FY  1982  uESCRIPTT.VE  SUrMARi; 


FY  1981 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
To  Completlcri 


Total 

Estimated 

Costs 


24,537 


128,781 


290,10! 


443  423 


(U)  OTOER  APPROPRIATION  FUNDS;  Not  Applicable 
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Program  Element:  #6A616F  Title:  PAVE  MOVER  Engagement  System 

DOD  Mleslon  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs,  A 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  Full-Scale  Engineering  Developnent  of  the  PAVE  MOVER  Engagement  Sys¬ 
tem.  ~The~PA^~MOVER  Engagement  System  consists  of  a  standoff  airborne  radar  and  fire  control  system  for  detection  and 
track  of  ground  mobile  targets  In  all  weather,  day  or  night  Integrated  with  real  time  control  capability  to  guide  accu¬ 
rate  attack.  The  PAV'^<  MOVER  Engagement  System  can  provide  accurate  attack  by  providing  guidance  update  to  standoff 
missiles  In-fllght  as  well  as  by  cue-vectoring  penetrating  direct  attack  aircraft. 

(U)  This  program  element  draws  extensively  upon  the  advanced  development  PAVE  MOVER  radar  efforts  conducted  in  Program 
Element  637A7F.  Those  efforts  developed  and  demonstrated  the  basic  PAVE  MOVER  radar/fire  control  capabilities  beginning 
in  FY  1978  v’a  a  jointly  funded  program  with  the  Defense  Advanced  Research  Projects  Agency. 


(U)  The  PAVE  MOVER  Engagement  System  will  provide  an  airborne,  advanced  radai  capability  for  the  wide  area  surveillance 
and  accurate  detection  and  tracking  of  enemy  forces.  The  PAVE  MOVER  radar  possesses  both  Moving  Target  Indicator  and 
Synthetic  Aperture  Radar  operating  modes. 


The  advanced  development  model  PAVE  MOVER  radars  are  capable  of  detecting  and  tracking^ 
moving  ground  vehicles”  Jto  ranges 

craft.  They  also  provide  a  small  areaf  _  Ispot  image  mode  having  a 


1 

>f  the  air- 


To  provide  a  high  protabllity  of  target  destruction,  the  PAVE  MOVER  Engasea^nt  System  will  use 

jand  attacking  tlrcraft.  This  Is  accom¬ 
plished  by  providing  final  attack  guidance  relative  tc  target  location  by 

21  Total  syst^  strike  accuracy  ( Including  target  location,  weapon  location  and 
guidance  and  control  errors)  using  tfie  PAVE  MOVER ^ 


(U)  The  above  capabilities  of  the  advanced  development  model  PAVE  MOVER  radars  are  being  demonstrated/val.ldated  during 
FY  1982  durli.g  the  /^liaftuJt  Breaker  Technology  Demonstration  program  at  White  Sands  Missile  Range. 


(U)  The  PAVE  MOVER  Engagement  System  Full  Scale  Engineering  Development  program  will  draw  upon  the  advanced  developmetit 
radar  model  experience.  It  vill  develop  the  radar  capablilty  by  appropriately  militarizing  and  ruggedlelng  the  previous 
design,  adding  exj)anded  capability  only  where  it  ie  dearly  warranted  by  operational  experience  or  where  low  develop¬ 
ment  risk  la  Involved. 


(U)  The  Full  Scale  Enft.ineering  Development  program  will  in>:‘egrate  the  radar  Into  an  appropriate  airframe  providing:  (1) 
sufficient  space  for  on  beard  radar  processing  and  weapons  control/comaand  and  control  Interfaces;  (2)  long  on-station 
loiter  time;  (3)  rapid  deployment  capability;  and  (A)  capability  to  operate  at  reasonably  high  standoff  altitude  to 
minimize  terrain  radar  ehadowing.  A  707  type  aircraft  Is  the  anticipated  platform  for  the  PAVE  MOVER  Engagement 
System. 


795 


! 


Program  Element:  #64616F  Title:  PAVE  MOVEk  Engagement  System 

DOD  Hlaslon  Aiea:  Close  Air  Support  and  Inierdlctlcn,  #223  Budget  Activity:  Tactical  Programs,  4 

<U)  Project  2814  within  this  Program  Element  develops  the  PAVE  MOVER  radar  and  fire  control  capillllnies  a»id»  during 
FY  1983,  will  support  the  Involveuect  of  PAVE  MOVER  in  an  operational  exercise.  Project  2727  addresses  the  Intertaces 
with  elements  of  the  command  and  control  system  as  well  as  interfaces  to  the  standoff  missiles  and  direct  attack  air¬ 
craft  for  PAVE  HOVER  guidance  updates  end  cue-vectoring  respectively. 

(U)  Project  2728  was  shown  in  the  ?Y  1982  Descriptive  Sumcaary  for  the  dcveloprent  of  an  air  launched  missile  for  appli¬ 
cation  with  PAVE  MOVER.  That  effort  has  been  consolidated  with  the  airborne  standof'T  missile  ueeds  of  other  engagement 
systems  and  is  now  pursued  vlthin  Program  Element  64606F,  Conventional  Standoff  Weapon. 

ivETAXED  ACTIVITIES:  There  is  no  other  system  planned  to  provide  closed  loop  target  detection  and  tracxlng  as  well 
aa  realtime  guidance/cue-vcctoring  of^ttack  platforms  againut  second  echelon  armor.  Currently,  this  mission  is  per¬ 
formed  ' 

(U)  Program  Element  63747F,  PAVE  MOVER,  has  developed  the  advanced  development  model  PAVE  MOVER  radars :>  Continuing 
efforts  within  the  program  element  are  directed  toward  advanced  development  of  improved  electronic  counter  cjunter- 
raeasure  techniques  and  target  diccrlmlnation  techniques  for  cransltiou  into  the  Fu.  1  Scale  Engineering  Development 
program  conducted  within  Program  Element  64616F. 

(U)  Assault  Breaker  Air  Launched  Missile,  pursued  as  a  project  within  Program  Element  6^616F  in  FY  1982,  has  been  merged 
with  the  standoff  missile  requirements  of  other  engagement  systems,  e.g.,  the  Precision'  Location  Strike  System,  and 
transitioned  to  Full  Scale  Engineering  Development  as  the  Conventional  Standcsff  Weapon.  Via  Program  Element  64606F, 
the  Conventional  Standoff  Weapon  will  be  developed  for  employment  from  both  tactical  and  strategic  aircraft  against  & 
variety  of  key  targets.  Equipped  with  appropriate  antlarmor  submunitlona ,  the  Conventional  Standoff  Weapon  will 
provide  the  standoff  missile  element  of  the  Assault  Breaker  concept  for  application  with  tho  PAVE  MOVER  Engagement 
System. 

(U)  WORK  PERFORMED  BY:  This  Full  Scale  Engineering  Development  Program  for  the  PAVE  MOVER  Engagement  System  Is  managed 
by  the  Air  Force  Systems  Command  at  the  Electronic  ayatems  Division,  Hanscom  AF3,  MAo  MITRE  Corporation,  Bedford,  MA, 
assists  the  Electronic  Systems  Division  program  office  in  overall  conceal  studies,  test  planning  and  evaluation  of 
demonstration  results,  preparation  of  technical  specifications,  rnd  technical  analyses  and  advice. 

(U)  The  advanced  development  model  PAVE  MOVER  radars  have  been  developed  urcs-er  Program  Element  63747F.  That  effort  la 
managed  by  Air  Force  Systems  Cohnaand  at  the  Rome  Air  Development  Center,  Griff las  AFB,  NY.  The  contractors  for  the  two 
advanced  development  model  radars  ore  MugLes  Aircraft.  El  Segundo,  CA,  and  Grumman  Aircraft,  Beth  Page^  NY,  teamed  with 
Norden  Systems,  Norwalk,  CT. 

(U)  The  Air  Force  Test  and  Evaluation  Center,  K^rtland  AFB,  NM,  will  be  responsible  for  the  conduct  of  Initial  Opera¬ 
tional  Vest  and  Evaluation  of  the  PAVE  MOVER  Engagement  System. 
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Program  Element;  #64616F 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223 


Title:  PAVE  MOVER  Engagement  System 
Budget  Activity:  Tactical  Programs,  4 


i 


i 


(U)  PROGRAM  ACCOMPLISHMEHTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accompllshirents:  Not  Applicable.  Advanced  development  was  conducted  within  Program 
Elements  63747F  and  63616F* 

2.  (U)  FY  1982  Prograen:  The  two  advanced  development  model  PAVE  MOVER  radars  are  undergoing  evaluation  and  par¬ 
ticipatin';  in  the  Defense  Advanced  Research  Projects  Ageucv/Alr  Force/Aray  Jointly  funded  Assault  Breaker  End-to-End 
Technology  demonstration  at  White  Sands  Missile  Range.  This  evaluation  and  demonstration  will  fora  a  major  basic  for 
the  design  definition  for  Full  Scale  Engineering  Development  of  the  PAVE  MOVER  Engagement  System. 

(U)  The  two  advanced  development  model  radars,  each  Installed  In  an  F-111  aircraft  for  demonstration  purposes  only,  are 
urdergoing  e/aluatlon  two  phases:  (1)  baseline  PAVi.  MOVER  deHonetratlons  and  (2)  Assault  Breaker  2nd-to-End  demon¬ 

strations.  The  baseline  PAVE  MOVER  radar  demoustraclons  Include:  (1)  radar  and  related  subsystem  checkout  and  accuracy 
verlficatlou  experiments  and  (2)  demonstration  of  PAVE  MOVER  lew  probability  of  Intercept  aod  electronic  counter 
countermeasures  features,  to  Include  "red  team"  evaluation. 

(U)  The  Assault  Breaker  Demonstratlou  will  Involve  PAVE  MOVER  for;  (1)  Che  detection  and  tracking  of  moving  targets; 

(2)  the  pro/ldlng  of  accurate  guidance  updates  to  standoff  missiles;  and  (3)  the  cue-vectoring  of  a  low-altitude, 
penetrating  attack  aircraft  for  the  effective  delivery  of  antlaimor  munition  agslnsr  moving  tank  targets. 

3.  (U)  FY  1983  Planned  Program;  The  advanced  aovelopment  model  PAVE  MOVER  radei*  aysteaia  Installed  In  the  demon¬ 
stration  F-111  will  participate  In  an  operational  field  exercise  under  unified  cr  Joint  conuaand  auspices.  This  field 
exercise,  dra'flng  upon  the  experience  gained  via  the  FY  1982  White  Sands  Misaile  Range  demonstrations,  will  provide  a 
significant  basis  for  evaluating  the  operational  effectiveness  of  a  PAVE  MOVER  system  on  the  ground  battle.  Further, 

It  I’ill  indicate  the  areas  wherein  the  loll  Scale  Eugineering  Dcvelopmeut  program  should  concentrate  activities  In 
Integrating  and  Improving  the  capabilities  of  the  advanced  development  model  r*(dars  to  develop  the  operational  PAVE 
MOVER  Engagement  System. 

(U)  Design  definition  for  the  PAVE  MOVER  Engagemer-t  System  will  be  conducted  In  FY  1983.  'fho  PAVE  MC7ER  Full  Scale 
Engineering  Development  radar  will  draw  heavily  upon  the  experinnee  with  the  advanced  development  model  radars  gsin-id 
via  the  7Y  1982  Technology  Demonstrations  and  the  FY  1983  Operational  Exercise.  The  approach  will  be  to  upgrade  and 
militarize  the  advanced  development  model  radar  capabilities,  enco^jpasslng  only  those  Improvements  In  overall  capabll- 
iry  that  have  been  demonstrated  as  needed  and/or  are  technologically  low*  risk.  This  approach  Is  Intended  tc  Insure  an 
jchlevable  development  schedule  at  affordable  ar.d  conkr'^llable  cost. 

(J)  Design  definition  In  FY  1983  will  addre.^s  the  Integration  of  the  PAVE  MOVER  radar  Into  an  operationally  desirable 
airborne  platform.  The  anticipated  platform  Is  a  707  type  aircraft.  That  aircraft  provides  the  capability  for  a  self 
contained,  long  endurance,  highly  deployable  system  with  sufficient  space  for  deta  processing,  operator  consoles,  and 
Intorfuces  co  weapons  ar.d  to  the  command  and  control  network. 
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Progratn  Eleuent;  #646I6F  Title:  PAVE  MOVER  Sagageisent  System 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  Budget  Activity:  Tactical  Programs,  4 

(U)  Competitive  contract  awards  are  planned  for  the  activities  of:  developing  the  PAVE  MOVER  radar;  and  integrating 
the  radar,  processing,  control  positions,  interfaces,  etc,  into  a  707-typc  aircraft. 

(U)  The  py  1983  resource  estimate  contained  in  the  FY  1982  Descriptive  Sumsiary  was  based  upon  a  more  rapid  and 
ambltlouo  initiation  of  the  Full  Scale  Engineering  Development  pr^'gram  than  is  current) y  planned.  To  Insure  an  achiev¬ 
able  development  schedule  at  affordable  and  controllable  cost,  the  Full  Scale  Engineering  Development  program  is  now 
structured  to  draw  ciore  heavily  upon  the  capabilties  demonstrated  with  the  advanced  development  a.odel  PAVE  MOVER  radt-rs. 
Those  capabilities  will  be  upgraded  and  militarised  but  the  Full  Scale  Engineering  Development  model  will  encompass 
only  those  improvements  in  overall  capability  that  have  been  demonstrated  to  be  operationally  essential  and/or  of  low 
technological  risk.  The  FY  1983  operational  field  exercise  is  Intended  to  assist  in  defining  essential  Improvements. 

(U)  FY  1984  Planned  Program:  The  design  and  integration  of  the  PAVE  MOVER  radar  Integrated  into  the  707-type 
aircraft  will  continue.  Operator  consoles,  command  and  control  interfaces,  and  weapon  interface  requirements  will  be 
addressed  and  integrated  into  the  aircraft. 

5.  (U)  Program  to  Completion;  The  Full  Scale  Engineering  Development  model  PAVE  MOVER  Engagement  System  will  be 
fabricated.  Development  Teat  and  Evaluation  and  lultlal  Operational  Test  and  Evaluation  will  be  conducted.  Testing 
will  address  radar  ay&tem  performance  along  with  command  and  control  for  the  real  time,  closed  loop  atUeV  of  moving 
targets.  This  attack  will  utilize  direct  attack  aircraft  equipped  for  cue-vectoring  via  the  PAVE  MOVER  Engagement 
System.  Foliow-on  testing  v»lli  be  conducted  utilizing  the  Conventional  Standoff  Weapon,  developed  under  Program 
Element  64606F.  In  this  testing,  the  PAVE  MOVER  Engagement  System  will  provide  accurate  guidance  update  to  the  in¬ 
flight  Conventional  Standoff  Weapon. 

6.  (U)  Mi) estones ;  Not  Applicable. 

7.  (U)  RESOURCES;  Not  Applicable 

8.  (U)  COMPARISON  WITH  FY  1962  UESCRirTlVE  SUMMARY;  hot  ».ppllcable 
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Project;  #2814 
Program  Element:  #64616? 

DOD  Mission  Area:  Close  Air  Sue 


;>ort  and  Interdiction. 


Title:  PAVE  MOVER  Fadar/Fire  Control 
Title:  PAVE  MOVER  Engagement  System 
Budget  Activity:  Tactical  Programs,  4 


(Uy  DETAILED  BaCKGROUHD  AND  DESCRIPTION:  Provides  Full-Scale  Engineering  Development  of  a  wide  area  target  acquisition 
weapon  delivery  system  (PAVE  MOVER  System),  to  include  a  standoff  airborne  radar  sensor  and  fire  control  center  for  all 
weather,  day/night,  real  time  standoff  detection,  precise  location  track  aud  attack  against  ground  mobile  «econd  echelon 
targets,  with  emphasis  on  antiarmor.  This  project  carries  the  products  of  Program  Element  63747f,  PAVE  MOVER  advanced 
development,  through  engineering  development.  The  PAVE  MOVER  Engagement  System  enables  simultaneous  engagement  of  mul¬ 
tiple  moving  and  stationary  ground  targets  by  cue-v^ctoclng  penetrating  tactical  aircraft  and  using  standoff  missiles 
guided  by  PAVE  HOVER. 

The  PAVE  MOVER  radar  features  advanced  electronic  counter  countermeasures  and  low  probabllxty  of  intercept  tech¬ 
niques  to  provide  protection  against  enemy  attempta  at  Jamming ^  exploitation  and  interference.  The  radar  features  wide 
area  continuous  moving  target  indicator  detection.  It  also  features  simultaneous  smali  spot  hybrid  moving/fixed  target 
indicator  r^l  time  radar  modes  forj^  ^gr^jind  targets  with  an  overall  weapon  delivery 

accuracy  ofj 

(U)  This  project  Integrates  the  PAV2  MOVER  radar,  radar  processing,  operator  console  positions,  displays,  and  command 
and  control  and  weapon  Interfaces  (developed  In  Project  2727)  Into  the  operational  aircraft  for  the  PAVE  MOVER  Engage¬ 
ment  System.  The  anticipated  cperatlonal  aircraft  Is  a  70/  type,  providing  needed  site,  endurance,  range  end  altitude 
for  an  effective  system  capable  of  not  only  responding  to  Warsaw  Pact  actions  but  also  of  rapid 5  self  ccntalncd.  deploy¬ 
ment  to  contingency  areas. 

REl.AT^D  ACTIVITIES:  There  is  no  other  system  planned  to  provide  closed  loop  target  detection  and  tracking  as  well 
real  time  guidance/cue-veotorlng  of ^ttack  platform*  against  second  echelon  armor.  Currently,  this  mission  is  ^er- 
foruedl 

(U)  Program  Element  63747F,  PAVE  MOVER,  has  developed  the  advanced  development  model  PAVE  MOVER  radars.  Continuing 
efforts  within  that  program  element  are  directed  toward  advanced  development  of  irproved  electronic  counter  counter¬ 
measures  techniques  and  target  discrimination  techniques  fer  transition  into  tbs  Full  Scale  Eaglneerinp  Development 
program  conducted  within  Program  Element  64616P. 

ru)  Assault  Breaker  Air  Uunched  Mlssllt.,  pursued  as  a  project  w*thln  Program  Element  6A616F  in  FY  1982,  hat  been  merged 
with  the  standoff  missile  requirements  ot  other  engsgemen*-  systems,  e.g.,  the  Precision  Location  Strike  System,  and 
traiisltloaed  to  Full  Scale  Engineering  Developcent  as  the  Conventidnal  Standoff  Weapon.  Via  Progrxy  Element  64606?, 
the  Conventional  Standoff  Weapon  will  be  developed  for  employment  from  both  tactical  and  strategic  aircraft  agi.inat  a 
variety  of  key  targets.  Equipped  with  aporoprlate  antiarmor  aubaunlticna ,  the  Conventional  Standoff  Weapon  will  pro¬ 
vide  the  standoff  mlsaile  element  of  the  /.aa«u?t  Breaker  concept  for  application  with  the  PAVE  MOVER  Engagement  System. 

(U)  W0^_  PCRFORMED  BY:  This  Full  Scale  Engineering  Development  Progr.j  for  the  PAVE  MOVER  Engagement  Syatem  la  managed 
by  the  Air  Force  Systene  Command  at  the  Electronic  Syetame  Divielow,  Hanocom  AFB,  MA.  MITRE  Corporation,  Bedford,  MA, 
aasist#  the  Electronic  Systems  Division  program  office  in  overall  concept  atudlea,  teat  planning  and  evaluation  of 
demonstration  results,  preparation  of  technical  specif Jcatlona,  and  technical  analyaec  and  advice. 
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Project;  #2814  Title:  PAVE  MOVER  iU4ar/Flre  Control 

Prograa  Element:  #64616F  Title:  TXvE  MOVER  Engageqtent  ^yatern 

DOD  Mlsplon  Area:  Close  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs,  4 

(U)  The  advanced  develo^ent  oodel  PAVE  MOVER  radars  have  been  developed  under  Progran  Element  63747F.  That  effort  is 
managed  by  Air  Force  Systems  Command  at  the  Rome  Kir  Development  Center,  Grit f las  APB,  NY.  The  contractors  for  the  two 
advanced  development  model  radars  are  Hughes  Aircraft,  El  Segundo,  CA,  and  Grumman  Aircraft,  Beth  Page,  NY,  teamed  with 
Norden  Systems,  Norwalk,  CT. 

(U)  The  Air  Force  Test  and  Evaltiatlon  Center,  Kirtland  AF,  NK,  will  be  responsible  for  the  conduct  of  Initial  Opera¬ 
tional  Test  and  Evaluation  of  the  PAVE  MOVER  Engagement  System. 

(Mi  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1.  (U)  FY  1981  and  Prior  Accomplishments r  Not  Applicable.  Advanced  development  was  co'i»''ucted  within  Program  Ele¬ 
ments  63747F  and  6361G7. 

2.  (U)  FY  1982  Program:  The  two  advanced  development  model  PAVE  MOVER  radars  are  undergoing  eraluatlon  and  par¬ 
ticipating  In  the  DARPA/Alr  Forcj/Arny  jointly  funded  Assault  Breaker  End-to-End  Technology  Demonstration  at  White 
Sands  Missile  Range.  This  evaluat.on  and  demonstration  will  form  a  iiajor  basis  for  the  c'^slgn  definition  for  Pull 
Scale  Engineering  Development  of  tha  PAVE  MOVER  Engagement  System. 

(U)  The  two  advanced  development  model  radars,  each  Installed  In  an  F-lll  aircraft  for  demonstration  ourpnses  only,  are 
undergoing  evaluation  in  two  phasett:  (1)  b&sellne  PAVE  HOVER  demonstrations  and  (?)  Assault  Breaker  Rnd-tc-Cnd  demon- 
stratlcns.  The  oasellne  PAVE  MOVER  radar  demonstrations  Include:  (1)  radar  and  related  subsystem  checkout  and  accuracy 
verification  experiments  and  (2)  demonstration  of  PAVE  MOVER  low  probability  uf  intercept  and  elecfrcnic  counter 
countermeasures  features,  to  Include  “red  Learn*'  evnluatloc. 

(U)  The  Assault  Breaker  Demonstration  will  Involve  PAVE  MOVER  for;  (1)  the  detection  and  tracking  or  rinrlug  tar^etn; 

(2)  the  providing  of  accurate  guidance  updates  to  standoff  missiles;  and  (3)  the  cue-vecto; Ing  of  a  low-altitude,  pene¬ 
trating  attack  aircraft  for  the  effective  delivery  of  autiarmor  munitions  against  moving  tank  targets. 

3.  (U)  FY  1983  Planned  Prog  am:  the  s^dvanced  development  model  PAVE  HOVER  radar  systems  Installed  In  the  demon¬ 
stration  P-llls  will  participate  In  an  operational  Held  exercise  under  u*^lfled  or  joint  coimaand  auspices.  This 
field  exercise,  drawing  upon  the  experience  gained  via  the  FY  1982  White  Sands  Missile  Range  demonstietlons ,  will 
provide  a  significant  basis  for  evaluating  the  operational  effectiveness  of  a  PAVE  HOVER  system  ou  t.le  ground  battle. 
Further,  it  will  Indicate  the  arena  wherein  the  Pull  Scale  Engineering  rvevelcpment  prograu  ahuuld  concentrate  actlv' 
Itlua  tn  Integrating  and  lmprovtr:>  the  capabilities  of  the  sdvanced  oevelopment  model  radars  to  develop  the  oper:;tiutial 
PAVE  HOVER  Engagement  System. 

(U)  Oeoign  Ueflnltlcn  the  PAVE  MOVER  Engagement  System  will  l>e  cvuducted  la  FY  1983.  llie  P/.VE  MOVER  fui!  Scale 
Engineering  Development  /av^ar  will  dvaw  he*.v'ly  upon  the  experience  with  the  advanced  development  sK>del  radats  gained 
via  FY  1982  Techno!  gy  Demon  st  rat  Iona  aL.d  the  FY  1983  Operntional  Exercise.  The  approscit  will  be  to  upgrade  and 
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militarize  the  advanced  development  model  radar  capabilities,,  ercottp<s88lng  only  thoc^  laproveuents  In  overall  capabll- 
iry  that  have  been  d^acnatrated  as  needed  and/or  are  ^Technologically  .^OK'-rlek.  This  approach  Is  Intended  to  Insure  an 
achievable  developicent  schedule  at  affordable  and  controllable  cost. 

(U)  Design  definition  in  FT  1983  will  addres;*  the  integration  of  the  PAVE  HOVER  radar  into  an  operationally  desirable 
airborne  platform.  The  anticipated  platform  Is  a  707  type  aircraft.  That  aircraft  provides  the  capability  for  a 
self-contained,  long  endurance,  highly  deployable  system  with  sufficient  spaco  for  data  processing,  op'erator  consoles, 
and  Interfaces  to  weapons  end  to  the  command  and  control  network. 

(U)  Competitive  procurement  awards  will  be  conducted  for  the  PAVE  MOVER  radar  development  and  for  Integration  of  all 
requited  elements  In  the  707  type  aircraft 

4.  fU)  FY  1984  Planned  Program;  The  design  and  integration  of  the  PAVE  HOVER  rad*r  Integrated  into  the  707 -type 
aircraft  will  zontlnue.  Operator  consoles,  comiLsnd  and  control  interfaces,  and  weapon  interface  requirements  will  be 
addressed  and  Integrated  Into  the  aircraft. 

5.  (U)  Program  to  Completion;  The  Full  Scale  Engineering  Development  model  PAVE  MOVER  Engagement  System  will  be 
fabricated.  D«Jve'opment  Test  and  Evaluation  and  Initial  Operational  Teat  and  Evaluation  will  b*  'onducted^  Testing 
will  address  rsdar  system  performance  along  wJth  comiaand  and  control  for  the  real  tlce,  closed  loop  attack  of  coving 
targets.  This  attack  will  utilize  direct  attack  aircraft  equipped  for  cue-vectoring  via  the  PAVE  MOVER  Engagement 
Sys:rm.  Follcw-on  resting  will  be  conducted  utilizing  the  Conventional  Standoff  Weapon,  dev  loped  under  Program  Ele¬ 
ment  b460uF.  In  this  testing,  the  PAVE  MOVER  Engagement  System  wll)  provide  accurate  guidance  update  to  the  In-fllght 
Conventional  StiirJoff  Weapon .< 


Kllestones : 

Av  Operational  Exercls*^ 'Design  Definition 
B.  Award  FSKD  Contract 

Air  Force /D^'fense  Systems  Acquisition  Review  Council  II 

D.  Complete  Development  Test  and  Evaluation 

E.  Complete  Initial  Operational  Test  and  Evaluation 


FY  11  >3 
J.a  1983 
Feb  1984 
Sep  1987 
Jul  1988 


Resources : 


Totnl 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Esrlm^atc  to  Corpli  t'or  Coats 


12.809  23,628 


64.679 


191,820 


294,936 
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Project:  #2SIA  Title;  PAVE  MOVER  Radar/Fire  Control 


Program  Element:  #64616F  Title:  PAVE  MOVER  Engagewent  Syetem 


DOD  Mission  Area: 

Close  Air  Support  and  Interdiction, 

#223 

Budget  Activity:  Tactical 

Programs,  4 

8.  (U)  Comparison 

with  FY  1982  Descriptive  Summary: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

EstlMte 

to  Completion  Costs 

RDT&E 

10,617 

84,200 

168,600 

263,417 

(U)  The  RDT&E  FY  1983  resource  estimate  contained  In  the  FY  1982  Descriptive  Sumnary  was  based  upon  a  more  rapid 
and  ambitious  Initiation  of  Full  Scale  Engineering  Development  than  Is  currently  planned.  The  currently  planned 
program  provides  for  operational  evaluation  In  FY  1983  of  the  advanced  development  model  PAVE  MOVER  radars  to 
assist  In  defining  essential  Improvements  for  Incorporation  in  the  Full  Scale  Engineering  Development  design. 

^U)  The  RDTAE  Total  Estimated  Costs  contained  In  the  FY  1982  Descriptive  Summary  were  based  upon  United,  If  any, 
on-board  processing  display  and  control  capability.  The  current  estimate  of  total  RDT&E  costs  Is  based  upon  exten¬ 
sive  on-board  processing,  display  and  control  capability  consistent  with  a  707-type  aircraft  as  the  antlcloated 
operational  platform. 
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Project;  #2727  Title:  PAVE  MOVgk  Incerfac<».s _ 

Progre»  Elenent:  #646I6F  Title:  PAVE  MOVER  Engegeaent  ays tea 

LOO  Mlsi^lon  Aree:  Close  Air  Support  and  Interdiction,  1223  Budget  Activity;  Tactical  Prograps»  4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  Pull  Scale  Engineering  Development  o£  Interfaces  be.ween  the  airborne 
radar  platform  with  standoff  air  and  ground  launched  missiles,  direct  attack  nivii^raft,  and  elements  of  the  theater 
command  and  control  network. 

(U)  Develops  secure,  jam  resistant  direct  coamunlcatloa  Interfaces  to  ihe  respective  weapons/aircraft  to  provide  updated 
target  location  data  and  in-flight  weapon  guidance  data.  For  application  with  the  Conventional  Standoff  Weapon,  being 
de.elopei  under  Program  Element  64616F,  prlme^ry  emphaala  will  be  on  adapting  the  weapon  data  terminal  used  by  the  Con¬ 
vent:' onal  Standoff  Weapon  with  the  Precision  Locstion  Strike  System  to  s  counon  usage  data  lerminax.  Provides  develop¬ 
ment,  as  needed,  of  transponders/interfaces  for  direct  attack  penetrating  aircraft  to  enable  their  cuo-vectorlng  via 
the  PAVE  MOVER  Engagement  Jystem. 

(U)  Develops  appropriate  Interfaces  for  Integration  of  the  airborne  PAVE  MOVER.  Engagement  System  with  the  theater 
command  and  control  network  to  Include  mochanisma  for  transfer  of  data  between  sensor  systems ^  other  engagement  systems, 
and  other  Service  and  Allied  systems.  The  use  of  s  flexible,  distributive,  commuulcstlons  network  ruch  as  provided  by 
Che  Joint  Tactical  Information  Distribution  System,  Program  Element  64754F,  Is  envisioned  for  making  PAVE  HOVER  col¬ 
lected  and  processed  data  cvailable  to  appropriate  comaand  and  control  elements.  Develops  command  tud  control  inter¬ 
faces  as  needed  for  deployment  to  contingency  areas  and  operation  with  Rapid  Deployment  Force  elements. 

(U)  RELATED  ACTIVITIES;  ^hla  project  provides  Integration  and  inter£a':es  between  the  PAVE  MOVER  radar/fire  control  cen¬ 
ter  and  other  external  air  and  surface  launched  standoff  ilssllee,  penetrating  tactical  aircraft,  existing  and  planned 
Command.  Control  ano  Coonunicutlon  elements ^  and  other  complimentary  sensor  syutems.  The  development  of  ths  Conven¬ 
tional  Standoff  Weapon,  an  sir-launched  standoff  nlsalle  fc*"  application  with  PAVfc  MOVER  and  ether  engagement  systems, 
is  conducted  under  Program  Element  64(06F.  Comn'eaentsry  sensor  systems  Include  thu  Advanced  Syntnetlc  Aperture 
Radar  System,  Program  Element  6475fF  and  the  Precision  Location  Strike  System,  Program  Element  64742F. 

(U)  WORK  PERFORMED  BY:  Development  of  the  interfaces  for  the  PAVE  MOVER  Engagement  System  Is  mnaaged  by  the  Air  Force 
Systems  Command  via  the  PAVE  MOVER  Engagement  System  Program  Office,  Electronic  Systems  Division,  Hantcon  AFB  MA.  The 
Air  Force  Test  and  Evaluation  Center,  Klrti&r.d  AFB,  NN,  will  be  responsible  for  the  conduct  Oi  Initial  Operational  Test 
and  Evaluation. 

(U)  PROGRAM  ACCOMPLI SHMEMTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  .Vppllcsble 

2.  (U)  FY  19P2  Program:  Analyses  of  comusou  and  control  interfaces  are  ccoducied.  A«  a  result,  an  latercperabll- 
Ity  Requirements  Document  was  prepared  and  is  being  coordinated.  That  document  details  the  communications  and  data  flow 
requirements  between  the  PAVE  MOVER  Engagement  System  and  the  existing  and  planned  command  «:id  control  network. 
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Project:  #2727 

Program  Element;  #64616F 

DOD  Mlealon  Area?  Close  Air  Support  and  Interdiction,  #223 


Title:  PAVE  MOVER  Radar  Interfaces _ 

Title:  PAVE  MOVER  Engagement  System 
Budget  Activity:  Tactical  Programs,"?^ 


3,  (U)  FY  1983  Plaaned  Program:  Based  upon  the  experience  gained  vlth  the  advanced  development  model  PAVE  MOVER 
radars  In  the  FY  1982  Technology  Demonstration  and  the  FY  1983  Operational  Exercise,  the  draft  Interoperability  Require¬ 
ments  Document  wli:  be  modified  as  warranted.  Th*s  will  provide  the  basis  for  Interface  design  definition  and  prepara¬ 
tion  of  specif icati jns  to  ensure  proper  Integration  of  the  PAVE  HOVER  Engagement  System  with  the  comaand  and  control 
network. 


4.  (U) 
Inter /aces, 


FY  1984  Planned  Program;  Design,  simulation  analyses,  development  and  test  of  PAVE  MOVER  Engagement  System 
hardware  and  software,  will  be  conducted. 


S.  (U) 
Development 


Program  to  Completion:  Hardware  fabrication  is  accomplished  along  with  software  cevelupment  ant'  checkout. 
Test  and  Evaluation  and  Initial  Operational  Test  and  Evaluation  la  conducted. 


6.  (U)  Milestones; 

A.  Operational  Exerclse/Deslgn  Definition  FY  198.3 

B.  Award  FSED  Contract  Jul  1983 

C.  Air  Force/Defense  Systems  Acquit. itlon  Review  Council  II  Feb  1984 

D.  Compete  Development  Test  and  Evaluation  Sep  1987 

E.  Complete  Initial  Operational  Test  and  Evaluation  Jul  1988 


7.  (U)  Resources: 

FY  1981 
Actual 

RDf&E 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summery: 

FY  1981 
Ac  tufi 1 

KDTi:: 


Total 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

2.200 

3,700 

o 

o 

39,100 

56,700 

FY  1982 
Estimate 

?Y  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  C^pletlon 

Total 

Ef tlaated 
Coats 

1.020 

25,081 

59,905 

86,006 

(U)  The  FY  19P3  resource  estimate  contained  in  the  FY  1982  Descriptive  SusMary  was  based  upon  a  more  rapid  and 
ambltioui  initiation  of  Full  Scale  Enginearing  Development  than  is  curienlly  planned.  The  currently  planned  pro¬ 
gram  gains  the  advantages  of  operational  fleM  experience  with  the  advanced  deveVof»t«.Qt  model  radars  during 
FY  }.983  to  aaslct  in  defining  essential  Impioverenta  In  cspalility  needed  for  the  Full  Scale  Engineering  Develop¬ 
ment  program. 
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Project :  #2727 

Prcgiiiii  Element:  #64616? 

DOD  Mission  Ares;  Close  Air  Smi 


ort  and  Interdiction, 


Title;  PAVE  MOVER  Radar  Interfaces _ 

Title:  PAVE  MOVER  Engagement  System 
Budget  Activity;  Tactical  Programs  ~X 


(U)  The  Total  Estimated  Costs  shown  in  the  FY  1982  Descriptive  Sumaary  incl^^ded  the  development  of  a  totally  new 
data  llnk/transponder  for  an  appropriate  air-launched  standoff  missile •  Tie  estimate  has  been  reduced  since  the 
current  objective  is  to  utilize,  cr  modify  as  needed,  the  data  link  stru:ture  provid^^d  by  the  Conventional  Stand¬ 
off  Weapon,  PS  64606F. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #64706? 

DoD  Mission  Area:  Air  Warfare  Support,  #225 

( U )  RESOURCES  (PROJECT  LISTING;  ($  In  thousands) 

Project  FY  1981 

Number  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  9,120 


FY  1982 
Estimate 


Title:  Life  Support  System 
Budget  Activity:  Tactical  Programs,  #4 


Total 

FY  1933  FY  19‘'.4  Additional  Estimated 

Estimate  Estimate  To  Completion  Costs 


10,959  12,417  20,130  Continuing 


Not  Applicable 


(U)  BR^^EF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  objective  of  this  program  la  to  provide  centralized  management 
and  development  of  life  support  equipment  and  subsystems  necessary  to  assure  maximum  functional  capability  of  aircrews 
throughout  all  mission  environments  and  to  enhance  safe  escape,  descent,  survival  and  recovery  In  emergency  situations. 
Also  provides  for  Jevelopmexit ,  test  end  standardization  of  emergency  equipment  and  protective  clothing  and  devices  for 
non-flying  personnel.  This  is  the  only  United  States  Air  Force  Program  Eleroeut  devoted  to  engineering  development  of 
life  support  equipment. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funds  are  required  for  continuing  and  starting  new  efforts  to  develop  life  support 
equipment  and  protective  clothing  for  flying  and  non-flying  personnel.  Over  25  different  development  tasks  are  Included 
In  this  program.  Each  development  task  is  the  result  of  a  validated  requirement  to  either  correct  deficiencies  in  exist¬ 
ing  equipment  or  to  develop  x«eu  equipment.  This  procram  also  directly  supports  all  future  weapon  system  developmeni.  for 
life  support  systems  considerations.  The  tasks  within  the  program  have  been  coordinated  with  the  other  Services  to  avoid 
duplication  of  effort.  The  United  States  Air  Force  has  Tri-Servlce  research  and  developwent  responolbility  for  some  oi' 
the  tasks.  The  estimates  are  based  on  detailed  implementation  plane  prepared  by  field  egenclee  In  support  of  the  vali¬ 
dated  operating  command  requirements. 


COMPARISON  W  th  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 
Actual 

11.500 


Total 

FY  1982  FY  1983  FY  1984  Additional  Estimated 

Estimate  Estimate  Estimate  To  Lompletlon  Costs 


11,152  18,829 


Continuing 


Not  Applicable 


Other  Procurement 


Life  support  equipment  Is  procured  undi.^r  many  weapon  system  and  air 
base  support  Program  Elements. 


(U)  OTHER  APP"IOPRIATinN  FUNDS:  Life  support  equipment  is  procured  under  many  weapon  wyste.m  and  olr  base  support 
Program  Elements.  Progiam  Element  6470bF  funds  are  not  used  to  satisfy  prod'ictlon  requitemeuts .  Funding  for  initial 
production  of  replacement  Items  Is  normally  provided  by  the  Air  Force  Logistics  Coum/and  System  or  Item  Manager  under 
various  budget  authorizations.  Government  Furnished  Aeronautical  Equipment  acquisitions  are  funded  by  weapon  system 
program  elements.  New  Items  being  Introduced  into  the  inventory  for  the  first  time  are  programmed  by  Air  Force 
Systems  Command  and  budgeted  under  Aircraft  Program  Elements;  the  thermal/nuclear  f lashbllndness  goggles  for  the 
Strategic  Air  Command  are  procured  mder  several  Air  Base  Support  Program  Elements;  the  Rocket  Fuel  Handler's  Clothing 
Outfit  is  procured  with  funds  from  the  Spacu  Shuttle  Program  Element.  806 

i  ;  ■ 


Program  Elerent:  #6A''06F  Title:  Life  Support  System 

DoD  Mission  Area:  Air  Warfare  Si«pport«  #225  Budget  Activity:  Tactical  Programs,  #4 

^  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Life  support  System  is  cooposed  of  two  major  areas.  The  first  includes  the 

development  or  Improvement  of  aircrew  equipment  such  as  flight  clothing,  cx;>gen  equipment,  helmets,  antl-g  pressure  suits, 
nuclear  fl.^shbllndness  goggles,  aircrew  armor,  ejection  seats,  restraint  harnesses,  automatic  opening  lab  belts,  para¬ 
chutes,  cartridge  and  propellant  actuated  devices,  passenger  egress  systems,  life  preservers,  rafts,  anti-exposure  suits, 
arctic  clothing,  survival  kits,  escape  and  evasion  devices ^  survival  radios  and  signaling  devices.  The  other  area  In¬ 
cludes  the  development  or  Improvemert  of  life  support  equipment  for  non-flying  personnel  and  Includes  foot  wear,  eye  pro¬ 
tection,  oxygen  equipment,  head  protection,  and  hazard  mcnltorlng  and  protective  devices.  The  system  provides  aircrews, 
passengers  and  non-flying  personnel  with  equipment  and  protective  clothing  necessary  to  ms  imlze  both  their  functional 
contribution  to  csslgned  missions  and  to  enhance  the  probability  of  their  survival  during  emergency  situations.  The 
^  program  provides  for  continual  design,  development,  test,  acquisition  and  operational  support  of  personal  f“qulpment, 
mission  related  equipment  r.nd  aircraft  Insta  led  life  support  equloment. 

(U)  RELATED  ACTIVITIES:  There  are  several  Program  Eleraents  which  provide  exploratory  development  that  contribute  to 
full  scale  engineering  development  of  life  support  equipment.  Among  these  are  Program  Element  62201F,  Aerospace  Flight 
^  Dynamics;  Program  Element.  62202F,  Aerospace  Biotechnology;  Program  Element  63205F;  Flight  Vehicle  Technology;  Program 
Element  6A601F,  Chemlcal/Blologlcal  Defense  Equipment,  Program  Element  62723\,  Clothing,  Equipment  and  Shelter  Tech- 
nolo3y;  Program  Element  63747A,  Clothing  and  Equipment,  Soldier  Support/Survlvablllty;  Program  Element  6A204A,  Air 
Mobility  Support  Equipment;  Program  Element  64713A,  Combat  Feeding,  Clothing  and  Equipment;  Program  Element  622241N, 
Ejection  Seat  Blc-Dynamlcs;  Program  Element  62758N,  Biomedical  Technology;  Program  Element  63216N,  Mission  Oriented 
Clothing  and  Devices;  Program  Element  64264N,  Life  Support  Equipment.  All  tasks  within  Lnls  program  are  coordinated 
with  the  other  Services.  A  formal  Trl-Service  Steering  Committee  was  established  In  1980  to  achieve  standardization 
and  prevent  duplication  of  efforts. 

(U)  WORK  PERFORMED  BY:  The  Aeronautical  Systems  Division,  Air  Force  Systems  Command,  located  at  Wright-Patterson  Air 
Force  Base,  Ohio,  provides  program  management  responsibility.  Close  Interaction  is  malntclned  with  other  Air  Force 
System  Command  Product  Divisions,  Test  Centere  and  Laboratories.  Support  is  also  provided  by  other  Service  organi¬ 
zations,  l.e.:  the  Army  Hat.^ck  Research  and  Development  Command,  Natick,  MA;  Naval  Ordnance  Station,  Indian  Head,  MD; 
Naval  Air  Development  Center,  Warmlnrter,  PA.  The  major  contractors  In  FY  1981  were:  Air  Research  Manufacturing 
»  Company,  Torrance,  California;  Douglas  Aircraft  Coiupf?.iy,  Long  Beach,  California;  H.  Koch  &  Sona,  Anaheim,  California; 

Irvin  Industries  Canada,  Ltd,  Ft.  Eric,  Ontario,  Canada'.;  Cubic  Corporation,  San  Diego,  California;  Bendlx  Corporation, 
Uuvenport,  Iowa;  Centex,  Carbondale,  Pjsnn.;  Talley  Industries,  Phoenix,  Arizona;  Frost  Engineering,  Englewood,  Colorado; 
MotrroJa,  Aibuquerqe,  New  Mexico  and  nine  other  contractors. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  prior  Accompllshmenta;  Prior  accomplishments  Include  the  development  of  numerous  personal 

equipment,  escape  and  de&cent,  and  survival  and  recovery  equipment  Items  now  used  by  aircrews.  Some  of  these  items 
include  o?tygen  masks  and  segulators,  life  rafts  and  Inflation  systems  arctic  clothing  and  survival  kits,  fire  retar¬ 
dant  flight  clothing.  Improved  aircrew  helmets,  survival  radios  and  beacons,  parcch'itee,  the  Advanced  Concept  Ejection 
Seat  for  A-10,  7-15  and  F-16  aircraft.  Open  Loop  Oxygen  Generating  Systems  for  fighter  and  bomber  aircraft  and  thermal 
flashblindness  devices  for  the  Strategic  Air  Command. 
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Program  iSlemeiit:  #6A706F  Title:  Life  Support  System 

DoD  Mission  Area:  Air  Warfare  Support,  #225  Budget  Activity:  Tactical  Programs.  #4 

(U)  FY  1982  Program;  Continue  with  development  of  on-going  tasks.  Included  are:  Tri-Service  Survival  Avionics 
System  for  Search  and  Rescue  Service;  non-helmeted  thermal  flashblindness  devices  for  the  Tactical  Air  Command,  Military 
Airlift  Command  and  Strategic  Air  Command;  Joint  United  States  Air  Force/Canada  Automatic  Inflation  Modulation  Parachute; 
Joint  United  States  Air  Force/United  States  Navy  Open  Loop  Oxygen  Generating  System  for  two-man  fighter  aircraft;  light¬ 
weight  helmet  for  the  Tactical  Air  Command;  high  performance  antl-g  systems  (valves  and  suits)  for  high  acceleration 
aircraft;  Rocket  Tuel  Handler's  Clothing  Outfit  for  space  shuttle  personnel;  active  and  leg  restraint  systems  for 
high  speed  ejection;  advanced  aircrew  armr^r  for  the  Military  Airlift  Comuand;  pararescue  radios  and  other  smaller  life 
support  efforts.  New  starts  in  FY  1982  will  Include:  Vacuum  packed  sleeping  bags,  safety  toed  arctic  boots  and  a  one- 
piece  arctic  fire  retardant  flying  coverall  for  the  Alaskan  Air  Command;  escape  and  evasion  viewing  devices,  and  smoke 
s masks  for  ground  alert  personnel  for  the  Strategic  Air  Command;  single-point  release  system  for  the  advanced  concfc?’>t 
ejection  seat. 

3.  (U)  FY  1983  Planned  Program;  Continue  with  development  of  the  FY  1982  new  starts  and  complete  the  development 
of  the  Survival  Avionics  System,  Open  Loop  Oxygeti  Generating  System  and  six  other  efforts.  Proposed  new  starts  will 

^ Include:  advanced  escape  system  propulsion  systems;  wind  blast  protective  devices  for  high  speed  ejection;  high  per¬ 
formance  ballistically  powered  restraint  system  and  advanced  aerodynamic  decele’'*  •'ors  for  open  ejection  seats;  advanced 
digital  sequencer  and  pitot /static  sensor  for  the  advanced  concept  ejection  seat.  Several  programs  were  cancelled  and/ 
or  program  schedules  revised  to  account  for  the  differences  from  the  FY  1982  estimate. 

4.  (U)  FY  1984  Planned  Program;  Continue  with  development  efforts  bc^un  in  previous  year.-*.  Initiate  the  following 
new  starts:  integrated  aircrew  ensemble  for  survival  in  all  globe)  environments;  desigr  and  test  sub%y  •tec:g  and  compo¬ 
nents  for  the  next  gereratlou  open  ejection  seat;  design  and  test  idvauced  aircraft  canopy  removal  systems, 

5.  (U)  Piogras  fn  Completion;  This  Is  a  continuing  program. 

6.  (U)  lilestones:  Not  Applicable 

7.  (U)  Resources;  Not  Applicable 

8.  <U)  Comparison  with  FY  1982  DESCRIPTIVE  gU}"!A8Y:  Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6A708F  Title:  Other  Operational  Equipment 

DOD  Mission  Area:  Air  Warfare  Support,  ?.25  Budget  Activity:  Tactical  Programs,  #A 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimat Td 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

11,446* 

12,155 

16,553 

18,257 

Oontintting 

Not  Applicable 

203A 

Aerospace  Facilities  Eng 

983 

1,205 

928 

1,057 

Continuing 

Not  Applicabi^e 

2479 

Common  Support  Equipment 

818 

1,550 

925 

1,700 

Convlnulng 

Not  Applicable 

2505 

Aircraft  Firefighting  Equip 

550 

600 

300 

300 

Continuing 

Not  Applicable 

2536 

Mobile  Acft  Arresting  Equip 

786 

1,500 

3,286 

2621 

Rapid  Runway  Repair 

4,500 

6,300 

7,300 

5,100 

18,700 

41,900 

2674 

Tactical  Shelters** 

715 

0 

600 

900 

Continuing 

Not  Applicable 

2'^83 

Ground  Power  Generator*** 

0 

0 

6,500 

9,200 

4,400 

20,100 

5973 

Visually  Coupled  Systems 

1,300 

400 

5,681 

(II)  BRIEF  DESCRIPTION  07  ELEMENT  AND  MISSION  MEED:  Technological  advancements  and  changing  threat  scenarios  create  a 

continuing  need  to  improve  operational  forces  readiness  and  support  equipment.  This  procraa  element  contains  a  group  of 
projeett  which  develop,  t4>st,  and  evaluate  a  variety  of  readiness  and  support  components  and  equipments  in  response  to 
these  needs.  This  program  developc  improved  means  for  rapid  recovery  of  an  airbase  to  operational  readiness  after  an 
attack;  standardized,  low  life  cycle  cost,  support  equipment  and  tactical  shelters  for  caany  weapon  syacemsi  and  durable, 
reliable,  efficient  and  safe  aerospace  facilities.  Work  performed  within  this  element  is  done  in  close  cooperation  with 
sister  military  services,  civilian  government  organizations  and/or  friendly  foreign  governments. 

(U)  BASIS  FOR  FY  1993  RDTBE  REQUEST:  This  request  Includes  funding  for  continuing  the  following  efforts  in  FY  83: 
Aerospace  Facilities  Engineering,  Common  Support  Equipment,  Aircraft  Firefighting  Equipment,  Rapid  Runway  Repair, 
Tacclcal  Shelters,  Ground  Power  Crenerator  ana  Weapons  Effects  Tests.  The  above  estimates  are  based  on  engineering 
judgment  and  contractor  Inputs. 

(U)  COMPARISON  WlTri  FY  1982  DFSCRIPTIVE  SUMMARY: 

FY  l-Bi  M  1982  FY  1983  FY  198A  Additional 

Estimate  Estimate  Esti?uite  to  Completion 

RDT&E  13,200  l6,300  Continuing 

^  Total  for  FY  1981  includes  funds  reprogrammed  to  continue  the  Weapons  Effects  Tests. 

**  Total  for  FY  1982  includes  funds  being  held  in  reserve  for  Project  267A  pending  resolution  of  congressional  language 
reducing  FY  82  funding  for  tactical  shelters. 

***Gro'ind  Power  Generator  development  was  initiated  within  Project  2479  prior  to  FY  1983. 


Total 

Estimated 

Coat 

Not  Applicable 


1 
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ProKrara  Element:  #6A708F 

DOD  Mission  Area:  Air  Warfare  Support.  225 

Title:  Other  Operational  Equipment 

Budget  Activity:  Tactical  Programs,  #A 

(U)  OTHER  APPROPRIATION  FUNDS: 

FY  1981  FY  1982 

Actual  Estimate 

FY  1983 
Estimate 

FY  I98A 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

Aircraft  Procurement 

PE  27128F 

Ground  Power  Generator 
(Quantity) 

23? ,700 
(710) 

231,700 

(720) 

?E:  Various 

Common  Support  Equipment* 
(Quantity) 

2,507 

(561) 

1,308 

(A81) 

Continuing 

^!ot  Applicable 

Other  Proeuxement 

PE  27596F 

Mobile  Acft  Arresting  Equip 
(Quantity) 

Rapid  Runway  Repair** 
(Quantity) 

5,795 

(7) 

106,005 

(89) 

59,520 

(30) 

ill, 800 
(961 

59 , 520 
(30) 

PE  41896F 

Rapid  Runway  Repair** 
(Quantity) 

l,98A 

(1) 

1,98A 

(1) 

^Universal  TowbirK,  X/Ku  Band  Radar  Test  Sets 
**Concrete  Mobile,  Resin  Tank  Truck,  Hlnimoblle 
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Program  Element:  #64708F 

DOD  Mission  Area:  Air  Warfare  Support >  225 

(U)  DETAILED  PACKGROUND  AND  DESCRIPTION;  The  projects  In  this  program  element  address  operational  force  deficiencies, 
the  need  to  reduce  proliferation  and  operational  costs  of  support  equipment »  and  public  law  requirements  dealing  with 
environmental  quality  and  protection.  A  brief  description  of  th:;8e  projects  follows.  Project  2054,  Aerospace  Facilities 
Engineering,  provides  research  and  development  in  four  broad  areas  of  Air  Force  Civil  Engineering-Base  Survivabilit:', 
Environmental  Engineering,  Aircraft  Operational  Surfaces,  mid  Alternate  Energy  Sources.  Project  2^79,  Coaunoc  Support 
Equipment,  provides  opportunities  to  reduce  the  proliferation  of  non-stand'^rd  support  equipment  aid  to  increase  fuel 
efficiency  of  this  equipment.  Equipments  developed  under  this  project  are  applicable  to  many  different  weapons  systems. 
Project  2505,  Aircraft  Firefighting  Equipment,  provides  a  continuing  effort  to  improve  the  Air  Force's  capability  to 
fight  aircraft  fires.  Project  2621,  Rapid  Runway  Repair  addresses  the  problems  of  rapidly  restoring  runways  and  other 
aircraft  operational  surfaces  for  service  following  an  airfield  attack.  Project  2674,  Tactical  Shelters,  makes  sure 
the  Air  Force  has  reliable,  cost  effective  tactical  shelter  systems  for  its  operational  support  needs.  Project  2783, 
Ground  Power  Generator,  provi.den  for  a  much  more  fuel  efficient  ground  power  generator  and  compatible  air  conditioner 
for  flight  line  support  of  aircraft.  Baseline  determinetion  of  weapons  efCectiveaess  is  also  planned. 

(U)  RELATED  ACTIVITIES.*  Program  Elenentk?  63723F,  Civil  and  Environmental  Engineering  Technology,  and  63.;03F,  Ad/anced 
Avionics  for  Aircraft,  provide  advinced  development  in  the  Civil  Engineering  and  Avionics  E^^gineering  areas.  Program 
Element  27596F,  Base  Operations  (Tactical  Air  Forces),  provides  for  procurement  of  Mobile  Aircraft  Arresting  Equipment 
and  RapH  Runway  Repair.  Program  Element  41896F  also  provides  procurement  for  Rapid  Runway  Repair.  Program  Element 
27128F,  F-4,  provides  for  procurement  of  the  Ground  Power  Generator. 

(U)  WORK  PERFORMED  BY:  Program  Management  is  provided  by  the  Aeronautical  Systems  Dlviaiou,  Wilght-Patterscn  Air  Force 
Base,  OH;  Electronic  Systems  Division,  Hanscom  Air  Force  Base,  MA;  and  the  Air  Force  Engineering  and  Services  Center, 
Tyndall  Air  Force  Base,  FL.  In-house  facjllties  Include  the  Wright  Aeronautical  Laboratories  (Avionics,  Materials,  and 
Flight  Dynamics),  Wrlght-Patterson  Air  Force  Base,  OH;  Rome  Air  Development  Center,  Grifflss  Air  Force  Base,  NY;  Air 
Force  Flight  Test  Center,  Edwarde  Air  Force  Base,  CA;  and  the  Air  Force  Engineering  anu  Services  Center,  Tyndall  Air 
Force  Base  FL.  Contractors  include  Boeing,  Brunswick,  National  Bureau  of  Standards,  Lear  Siegler,  Sperry  Rand,  Gitchner 
Mobile  Systems.  General  Telephone  aid  Electronics,  lES  Texas,  Kaman  Avldyne  and  Allied  Electronics  Corporation,  Goodyear 
Aerospace  Corp,  Radian  Corp,  Lcckeed,  BDM  Corp,  General  Dynamics,  McDonnell  Douglas,  FAirchlld-Hlller ,  Battelle  Columbus 
Labs,  University  of  California  an  Berkley,  University  of  New  Mexico,  Fire  Research  Laboratory,  and  Naval  Air  Engineering 
Center. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Conpletsd  test  and  evaluation  of  a  replacement  for  the  A-20  fire  extin¬ 

guisher  and  compatible  extinguishing  agent.  Developed  X/Ku  band  radar  test  set.  Completed  final  design  of  mobile 
aircraft  arresting  equipment.  For  Rapid  Runway  Repair,  completed  F-4  jurfece  roughness  criteria  used  this  criteria  to 
finalize  pr'^cedures  fer  manual  selection  of  a  minimum  operating  strip.  Completed  a  comprehensive  airfield  pavement 
recycling  teat  plan.  Completed  design  of  an  advanced  panel  for  mobile  shelters.  In  environment  engineering,  the 
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Title:  Other  Operational  Equipment 

Budget  Activity:  ‘^actical  Programs,  #4 
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Program  Element;  #647081^  Title:  Other  Operational  Equipment 

DOr  Mission  Area;  Air  Warfare  Support,  225  Budget  Activity:  Tactical  Programs,  #4 

spHl  asserament  model  is  now  available  for  use  as  a  management  tool  tc  assess  spills  of  hydrazine  fuels  and  other 
hazardous  materials  Into  water  bodies.  Techniques  for  biological  treatment  of  phen'^llc  wastes  and  solvent  removal 
from  groundwater  were  developed.  The  range  planning  hazard  analysis  model  was  developed  which  applies  state-of-art 
risk  analysis  techniques  to  a  data  base  of  weapons/tactics  delivery  descriptors  employed  in  weapo.is  last  scenarios  and 
aircrew  training  events. 

2.  (U)  FY  1982  Planned  Program:  In  bomb  damage  repair,  continue  development  of  advanced  crater  rep.tlr  materials 

and  techniqites  and  develop  a  near  teim  repair  method  using  fiber  rsinforced  polyester  mats  Continue  developt^enL  of 
F-15,  F-16,  and  C-5  surface  roughness  criteria.  Complete  suriace  roughness  criteria  tor  C-130  and  C-lAi.  Complete 
^evaluation  of  alternate  surface,  designs,  inveetigate  pavement  weapon  damage  effects  sad  methods  to  reduce  damage. 

Establish  criteria  for  hea»^  load,  high  tire  pressure,  recyclad  airfield  a8phal';ic  pavauents.  In  environmental  engineer¬ 
ing,  continue  efforts  to  define  the  toxic  corridor  associated  with  either  a  planned  or  accidental  release  of  toxic  fuels. 
Evaluate  the  performance  of  an  aerated  trickling  filter  bloreactlon  in  treating  paint  atilpplng  wastewater.  Complete 
test  and  evaluation  of  mobile  aircraft  -airrestlng  systems  to  permit  uuc  of  short  sections  oi  suitable  landirg  strips  for 
aircraft  recovery  on  a  contingency  basis*  Continue  to  develop  mote  reliable,  low  life  cycle  cost,  standardized  support 
equipment,  fire  protection  equipment/methods,  and  alternate  energy  systems  applicable  to  meny  ground  and  aircraft  weapons 
systems.  Complete  helmet  mounted  sight  units.  Corzplete  pte-award  contract  work  for  the  fuel  efflcieiil  ground  power 
generator.  Continue  teat  and  evaluation  of  Inventory  weapons. 

3.  (U)  FY  i983  Planned  Program:  Continue  development  of  rapid  repair  techniques  foi  pavement  using  advanced 
matcrlols  and  develop  equipment  for  handling  of  these  materials.  Complete  F-16,  P-15  and  C-5A  surf see  roughness  criteria. 
Initiate  development  of  surface,  roughness  criteria  for  F-lll.  Complete  sUcraf t/soll  Interaction  study  and  flnali^^e 
alternate  surface  and  damage  resistant  runway  designs*  Establish  criteria  for  selection  of  the  miniisun  operating  sirlp 
for  multiple  aircraft.  Initiate  work  to  recycle  portland  cement  concrete  for  heavy  load  airfield  pavements.  Continue 
hardened  structure  overlay  development  end  initiate  airbase  survivability  assessment  for  1990*8  threat.  In  the  area  of 
environmental  engineering,  develop  methods  for  cost  effective  Investigation  and  cleanup  of  A?  contamlncted  groundwater. 
Provide  recovery,  reduction  and  treatment  teclmology  to  handle  AF  hazardous  wastes.  Award  contracts  to  design  and 
de%’elop  fuel  efficient  ground  power  generator.  Continue  to  develop  rx)re  reliable,  low  life  cycle  cost,  standardized 
Ruppcit  equipment,  tactical  shelters,  flra  protection  equipment /methods,  and  environmental  protection  systems  applicable 

*  to  many  ground  and  aircraft  weapons  systems.  Continue  test  and  evaluation  of  inventory  weapons.  Complete  Technical 
Data  Package  for  the  Mobile  Aircraft  Arresting  System. 

4.  fU)  FY  1984  Planned  Program:  The  planned  program  will  continue  to  emphasize  development  of  Improved  materials, 
procedures,  and  equipment  which  enhance  the  Rapid  Runway  Repair  capability,  the  ability  to  recycle  airfield  pavements, 
airfield  pavement  performance,  and  facllit.les  operation  and  maintenance.  Concinue  efforts  on  foreign  object  damage 
protection  to  aircraft  passing  over  repaired  craters.  Continue  development  of  means  for  reducing  smoke  visibility  in 
aircraft  engine  exhaust  plumes  and  foi  reducing  smoke  from  aircraft  test  facu.lltie8.  Continue  testing  of  remote  sensing 
equipment  for  aircraft  pollutants,  toxic  vapor  clouds  and  chemical  warfare  agents.  Complete  prototype  of  two  ground 
power  generator  designs,  ^viltlafe  test  and  evaluation  of  these  prototypes*  Iniitlate  development  of  a  standard  hydraulic 
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Project  Number:  #2621  1*1  tie:  Rapid  Runway  Repair 

Program  Element:  64703?  Title:  Other  Operational  Equipment 

DOD  Mission  Area:  Air  Warfare  Support >  #225  Budget  Activity:  Tactical  Programs.  #4 

(U)  DEIAILEr  BACKGROUND  AND  DESCRIPTION:  The  existence  of  hardened  aircraft  shelters  at  dnlted  States  Air  Force  bases 
In  Europe  makes  airfield  operating  surfaceo  lucrative  targets.  Rapid  Runway  Repair  Is  a  developmen-,  project  whose 
objectives  are  to  provide  methods,  materials  and  equipment  for  rapid  repair  of  airfield  pavements  after  an  enemy  attack; 
and  to  design  alternate  launch  and  recovery  surfaces  for  aircraft  operations  that  arc  Ip, dependent  of,  and  redundant  to, 
conventional  pavements.  This  project  has  four  major  technical  thrusts:  (1)  Damage  A^sesement  snd  Recovery  Plan, 

(2)  Bomb  Damage  Repair,  (3)  Surface  Roughness  Criteria  Determination,  and  (4)  Alternate  Surfaces. 

(U)  RELATED  ACTIVITIES:  Program  Element  63723F,  lilvll  and  Environmental  Engineering  I'chnology,  Project  2104,  Civil 
Engineering  Technology,  provides  the  technology  base  for  Rapid  Runway  Repair. 

(0)  WORK  PERFORMED  BY :  Program  Management  Is  provided  by  the  Air  Force  Engineering  and  Services  Center,  Tyndall  AFB, 

FL  and  the  Aeronautical  Systems  Division,  Wrlghf-Patterson  AFB,  OH.  In-house  facilities  Include  the  W-lght  Aeronautical 
Laboratories,  Wright-Patterson  AFB,  OH,  Air  Force  flight  Test  Center,  Edwards  AFB,  CA  and  Air  Force  Engineering  and 
Services  Center,  Tyndall  AFB,  FL.  Contractors  Include  BDM  Corp.,  Boeing,  Lockheed,  General  Dynamics,  McDonnell  Douglas, 
Fairchild-Hlller ,  and  Bat‘.elle  Columbus  Laboratories. 

^ '>  accompli SHMEHTS  AND  FOrJRE  PROGRAM: 

1.  (U)  FY  1981  and  Prior  Accompllshoents:  Completed  F-4  surface  roughness  criteria,  a’.:d  used  this  criteria  to 

'^inallze  procedure  for  manual  selection  of  minimum  operating  strip.  New  bomb  crater  fill  and  crown  materials  were 
investigated A  post  attack  environment  reconnaissance  senp!)T  was  prototyped.  Completed  computer  simulations  and 

validation  testing  of  surface  roughness  criteria  foe  the  F-4E,  C-I30  and  C-141.  Corcepto  *cr  alternate  operating 

surfaces  were  drafted.  Two  new  crater  repair  technlqoas  were  demonstrated  and  racowonded  for  procurement ;  (a)  crushed 
llmest'^ne  for  large  aud  small  craters,  and  (b)  slllkal  polymer  concrete  for  spell  damage. 

2.  f\})  VY  1982  Planned  Program:  In  Loub  damage  repair,  continue  development  of  advanced  crater  repair  materials 

3nd  techniques  aid  develop  near  term  repelr  method  ualng  fiber  reinforced  polyesrp.r  mitb.  Continue  development  of  F-15, 
F“16,  and  C-'»  voughnesa  criteria.  Complete  surface  roughness  criteria  development  for  C-130  and  C-141.  Complete 

evali-.atlon  of  alterrate  surface  designs.  Investigate  pavement  w-ccffon  damage  effect#  and  methods  to  reuuce  Estab¬ 

lish  criteria  for  heavy  load,  high  tire  pressure,  recycled,  airfield  asphaltic  pavcKents. 

(W)  FY  1983  Planned  Program:  Continue  developaent  of  repair  techniques  using  advanced  materials  and  develop 
equipment  for  handling  of  these  materials.  Compiecc  F-16,  F-15  and  C-5A  roughnesH  criteria,  rrltlate  development  of 
surface  roughness  criteria  for  P-IU.  Complete  *ilrcraf t/soli  interaction  study  sod  finjlixe  aiternete  surface  «od  damage 
resistant  runway  designs.  Complete  minimum  operating  ttrip  selection  criteria  for  uoltlple  aircraft. 
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Project  Humber:  #26:^1 
Pro-jrac  Element:  64708F 
DOD  Mission  Area:  i>«ir  Warfare  Support,  #225 


Title:  Rapid  Runway  Repair 

^ *  Othe^  Opera.:lonal  Equlpmenf. 

Budget  Activity:  Tactical  Frogrsas,  #4 


4.  (U)  FY  1984  Planned  Program:  The  planned  program  will  continue  to  emphasize  development,  of  improved  materials, 
procedures  and  equipment  which  enhance  the  Rapid  Runway  Pepalr  capability.  Continue  efforts  on  foreign  object  damage 
protection  to  aircraft  passing  over  repaired  craters. 

5.  (U)  Program  to  Completion:  This  lo  a  continuing  project. 


6.  (U)  Mllestonea:  Not  Applicable 

7.  (U)  Resources: 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Eatlmate  Estimate  Estimate  to  Completion  Coats 


Other  Procurement  PE;  27596F 


PE:  41806F 


4,500  6,300 


5,100  18,700 

59,520 


41,900 
59 . 520 


8.  (U)  Cozpatlgon  with  FY  1982  (Descriptive  Sumiaitr7) 


7Y  1982  FY  1983  FY  1984 
¥i  1931  Eatlmate  Estimate  Estimate 


Total 

Addl’i^lonal  Estimated 

to  Completion  Coats 


Other  Procurement 


5,000  6,766 


Not  addfcstieu 


21,634 


>*1.900 


Dollar  difference  betveen  the  FY  19r'>2  end  FY  1983  Descriptive  Su^oiaries  Is  due  to  reduction  of  funds  for  all  projects  jf 
PE  6470BF,  except  project  2783,  Ground  Power  Generator.  In  the  FY  1982  Dcf-crlptivi*  Summary,  the  Ground  Power  Generator 
VJ48  one  of  several  .;ask8  within  Project  2479  and  the  FY  1983  funding  estlmata  for  project  2479  was  $4,100K.  In  the  FY 
1983  Desciiptf ve  Suraaary,  the  Ground  Power  Generator  ic  «  dlstluct  project,  2783,  wlt’.i  its  funding  estimate  established 
at  $6,‘00K  by  ttanferriug  funds  Into  PE  64708F  for  that  specific  purpose,  and  the  FY  1983  funding  estimate  for  Project 
2479  1^,  $l,0v03K. 


Project  Nuaber:  12783  Title:  Ground  Power  Generator 

Program  Element:  6470BF  Title:  Other  Operational  Equipment 

DOD  Ml3«lon  Area:  Air  Warfare  Support,  #225  Budget  Activity:  Tectlcal  Programs.  #4 

(U)  DETAILED  BAGCGROUITD  AHP  DESCRIPTION:  The  Air  Force  Inventory  of  flight  line  generatora  and  air  conditioners, 

AM  32A-60  and  AM  32C-10  series  respectively,  is  ne^ir  the  end  of  Its  life  cycle  uiid  soon  must  be  replaced.  These 
generators  and  air  conditioners  are  very  expensive  to  cperate  primarily  due  to  high  fuel  consumption.  The  objective  of 
this  project  Is  to  develop  c  flight  line  ground  power  generator  and  air  conditioner  that  are  much  more  fuel  efficient. 
This  will  significantly  reduce  the  operational  cost,  life  cycle  cost  and  the  need  for  excessive  quantities  of  fuel. 

(U)  RELATED  ACTIVITIES^;  The  Ground  Power  Generator  development  was  Initiated  within  Project  #?,A79,  Conon  Support 
Equlpcient,  PE  64708F,  and  will  be  a  discrete  project  In  FY  1983. 

PERFORMED  BY;  Program  Management  Is  provided  by  the  Aeronautical  Systems  Division,  Wright-Patteraon  AFB,  OH. 

(U)  PROGRAM  ACCOMPLI SliMENTS  AND  FTOJRE  PROGRAM; 

FY  1:)81  and  Prior  Accoapllalmenta;  Completed  project  documentation,  such  as  specifications.  Statement  of 
Work,  source  aele'ctlon  criteria  and  Da*:erwln«tion  and  Findings. 

2*  OJ)  FY  1982  Planned  Program;  Release  request  for  proposal  for  the  ground  power  generator  and  compatible 
air  conditioner.  Conduct  coucce  selection* 

3.  (U)  1983  Planned  Program;  Award  contracts  to  two  contractors  for  competitive  desl^^n  and  development  of  two 

differently  designed  prototypes. 

4.  (U)  FY  1984  Planned  Program;  Complete  ayarea  design.  Complete  fabrication  of  prototypes.  Initiate  component 
fktic  system  testa. 

5.  (U)  Program  to  Completion;  Perform  Initial  Operational  Test  and  Ev&luaMcn  of  prototypes.  Perform  qual.ifl- 
carlon  testing.  Determine  best  system.  Award  production  contract. 

6.  (U'  Milestones:  Net  Applicable 

7.  (U)  Resources:  Total 


• 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estlsuite 

Estimate 

Estimate 

to  Completion 

Costs 

RDT4E 

0 

0 

6,500 

9,200 

4,400 

20,100 

Aircraft  Procurement 

231,700 

231,700 

(U)  Comparison  with  FY  1982 

Descriptive  Sunmaryi 

:  Not  Applicable 
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rv  1983  RDT&E  DESCRIPTIVE  SUMMARY 


! 


Program  Element:  #6A7kOF 

DOD  Mission  Area;  TIARA  for  Tactical  Air  Warfare,  #327 


Title:  Reconnaissance  Equipment 

Budget  Activity  Tactical  ?ro;^ranSt  #4 


(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands): 


Project 

FY  1981 

FY  1962 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

14,655 

11,357 

7,695 

23,761 

Continuing 

Not  Applicable 

\l55 

Electro-Optical  C<. llectloa/ 

3,150 

4,900 

3,395 

6,000 

Continuing 

Not  Applicable 

1156 

7096 

Reconnaissance  (COMPASS  SEVEN) 
Radiation  InteHlr»ence  (RINT) 
Interim  Tactical  ELINT 

1,050 

4,200 

667 

1,500 

« 

o  o 
o 

0^ 

0* 

500 

0 

10,000 

^  2337 

Processor  (ITEP) 

Advanced  Reconnaissance 

0 

2,200 

2,000 

5,500 

10,200 

19,900 

2501 

Stnsor  (ADKES) 

Electronic  Warfare  Support 

0 

0 

0 

2,98l»* 

9,219** 

12,200''* 

2533 

Measures  (EWSM) 

Electronic  Warfare/Close  Air 

3,50C 

390 

0 

0 

0 

9,700 

2704 

Support  Joint  Test  (EW/CAS) 
Tactical  Electronic  Reconnais¬ 

2,955 

1,700 

1,700 

1,900 

4,200 

23,500 

2660 

sance  Sensor  (TERF.C) 

AAQ-X  Infrared  Sensor 

0 

0 

0 

6,900 

26,200 

33,100 

*  Project  transferred  to  Tactlv-al  Cryptologic  Program,  Program  Element  35883G,  in  FY  1983. 
**  Action  being  taken  to  transfer  project  to  the  Tactical  Cryptologic  Program. 


BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Projects  In  this  program  clement  support  Air  Force  operating  com¬ 
mands'  reconnaissance  requirements  by  provldin^t  engineering  development  of  airborne  and  ground  equlpmt'Ot  used  to  collect, 
record,  and  process  imagery  and  electronic  wartarc  data  for  operational  forces. 


BASIS  FOP  FY  1983  ROT&E  R£()UEST;  This  request  includes  funds  for  the  develonoent  of  airborne  equipment  for  auch 
aircraft  as  the  RF-4C  and  RC-135  and  includes  electronic,  optical,  laser,  and  infrared  sensors,  along  with  their  associate 
data  links  rod  ground  equipment.  An  example  la  the  Tactical  Electronic  Reconnaissance  System.  Cost  estltuites  for 
conduct  of  these  projects  are  based  on  best  engineering  estimates  by  experienced  personnel  In  the  Aeronxut lea!  Systems 
Division  and  Klectrcnlc  Systems  Division  of  Air  Force  Syotema  Command. 
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Pirogram  Element::  #6A710F 

DOD  Mission  Area:  TIAEA  for  Tactical  Air  Warfare,  #327 
(U)  COMPARISION  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


• 

FY  1981 

FV  19S2 

IV  1983 

Estimate 

Est Imate 

Estimate 

RDT&E 

Procurement  (Other)  (?E  27213F) 

14,9C0 

4,700 

13,300 

19,900 

Title;  Reconnaissance  Equipment 

Budget  Activity:  Tactical  Prograas,  #4 


Total 

FY  1984 

Additional 

Estimated 

Estimate 

to  Completion 

Costs 

Continuing 

Not  Applicable 

I  CU)  OTHEU  APPROPRIATION  FUNDS; 


Procurement  (Aircraft)  (PE  27213F)  2U.034  490 

Procurement  (Other)  (PE  27213F)  4,/32  o, 114 


1,889 


104,862* 

i0,860 


I  *  Includes  $25. OM  Initiated  by  Congress  In  FY  I  »81  for  buy  of  ad''itlonal  six  Tactical  Electronic  Reconnaissance  Ser.sot’ 
I  Systems. 


818 


f 


Prograa  Element:  1647 lOF  Title:  Reconaalasance  Equipment _ 

DOD  Miselon  Area;  TIARA  for  Tactical  Air  Warfare,  #327  Budget  Activity:  Tactical  Programs,  T4 

(If)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Projects  in  this  Prograoi  Eleaent  provide  iaprovements  to  existing  capabilities 
and  provide  new  operational  capabilities  to  collect,  record,  and  process  imagery  and  electronic  warfare  support  measure 
data  for  operational  forces.  These  projects  are  primarily  responsive  to  the  reconnaissance  and  electronic  warfare  support 
rec^uirements  of  the  Tcctical  Air  Forces,  Strategic  Air  Comiuand^,  and  the  Electronic  Security  Command.  Airborne  equipment 
includes  electronic,  optical,  laser,  and  infrared  sensors  and  their  associated  data  links.  Ground  equipment  Includes 
data  processing  and  dissemination.  While  most  systems  developed  und^r  this  Program  Element  become  engineering  prototypes 
for  follow-on  production,  several  projects  develop  unique  intelligence  gathering  sensor  systems  to  provide  data  required 
for  design  and  development  of  new  systems. 

(U)  REI^TED  ACTIVITIES;  All  projects  in  this  Program  Element  are  coordinated  as  appropriate  with  the  Services  and/or 
tt?  National  Security  Agency  groups  involved  in  reconnaissance  and  elj^ctronlc  warfare  activities.  PE  637^3F,  Electro- 
Optical  Warfare,  and  PE  63208F,  Reconnaissance  Sensors/Processiug  Technology,  provide  advanced  development  technology 
inputs  to  this  Program  Element.  The  Interim  Tactical  Electronic  Intelligence  Processor  is  being  developed  in  coordina¬ 
tion  with  the  *r'-y  TENCAP  Office.  An  electro-optical  Intelligence  receiver  for  intelligence  collection  is  being  developed 
in  conjunction  with  the  Defense  Intelligence  Agency  and  the  Defense  Advanced  Research  Projects  Agency.  Procurerscnt 
funds  foi  aircraft  modifications  resulting  from  this  program^  such  as  the  Tactical  Electronic  Reconnaisssnce  (TLRi^C) 
System,  are  provided  by  PE  27213F,  PF-4C  Squadrons.  Procurefflenc  funds  for  ground  exploitation  facilities,  such  as  TEREC 
processing,  are  generally  provided  by  PE  27431F,  Tactical  Air  Intelligence  Systems  Activities  and  PE  27213F,  RF-ffP 
Squadrons.  Planned  new  starts  In  sensur  development  will  cddress  requirements  for  seneor  capabilities  for  advanced 
tactical  air  reconitalssance  systems  developed  under  PE  63239F. 

PERfOEMED  BY;  Responsible  A.lr  Force  agencies  of  the  Air  Force  Systems  Command  include  the  Aeronautics)  Systems 
Division,  y.'lght-Patterson  AF2,  OH  and  the  Electronic  Systems  Division,  Kanscoa  AFB,  MA.  The  major  contractors  are: 

Texas  In»t» uraents ,  Dallas,  TX  -  ground  processing;  AMECOH  Division  of  Litton  Industries,  College  Park,  MD  -  electronic 
recornaldsar.ce  senojir;  and  Vought  Systems  Division,  Grand  Prairie,  TX  -  electro-optical  systems. 

ACCOM^^LlS^llGNTS  Al;D  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Acccmpl islioents:  Examples  of  accomplishment  within  this  program  element  under  ccmpleted  pro-- 
Jects  Include:  an  advanced  aerial  color  film  processor;  a  mediuo-altituds  camera;  an  improved  infrared  sensor  for  tVie 
RF-AC;  an  airborne  digital  data  set  for  fils  annotation'  a  special  purpose  afrbornr'  laser  sensor;  and  the  interface  for  a 
slewable  sensor  and  laser  designator  on  the  RF-4C.  Other  jccomplishsents  within  currently  existing  projects  are; 

Electro-Optical  C^Jl lectlon/Reconnaissance  (Project  llb5)  -  The  development  and  initial  deployment  of  a  sctentUlc 
and  lechnlcaJ  dual-band  (visual  and  l.ifrared)  electro-optical  sensor  for  the  RC-135  and  the  developmen:  of  an  advanced 

Design  Initiation  of  a  high  sensitivity,  low~onergy  laser  detection 
"system  for  employment  on  n 

(U)  Interim  Tactical  ELINT  Processor  (ITEP)  (Project  2096)  -  The  ITEP  has  been  developed  by  the  Army  and  Air  Force  as  a 
ti ansportable  system  ihst  will  receive,  process,  coirdate,  and  disaealnate  Electronic  Intel  1  igen.:e  (ELINT)  data  from  a 
variety  of  collection  resources.  Toe  Air  Force  has  ftelded  th#*  system  as  a  testbed  for  development  of  ELIN'l  correlation. 
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Vrogram  Element:  *64710F 

DOD  Mission  Area:  TIARA  for  Vactical  Alt  Warfare,  <^327 

The  first  system  was  delivered  to  the  Aray  in  September  1979.  The  Air  Force  unit  was  delivered  in  May  1980.  User  train¬ 
ing  is  being  provided  for  opeiitions  and  raaiatenance  of  the  facility;  however,  contractor  support  is  required  to  maintain 
the  best  commercial  praccice  hardware.  Headquarters,  Tactical  Air  Command  has  praised  the  ITEP  performance  and  identified 
a  need  to  upgrade  the  system  from  testbed  status  to  operational  status.  This  will  require  the  addition  of  a  tactical 
user’s  terminal. 

(U)  Electronic  Warfare/Close  Air  Support  (EW/CAS)  Joint  Test/Project  2533)  -  Phase  1.  the  Tactical  Communications  Jam¬ 
ming  (TCJ)  phase,  testing  began  October  1973  at  Eglln  AFB,  FL.  The  first  four  tests  of  the  TCJ  phase  will  provide  data 
on  the  efforts  of  Jamming  on  specific  communication  links.  The  last  two  tests  of  this  phase  consisted  of  Electronic  War¬ 
fare  (EW)  versus  Close  Air  Support  related  Command,  Control  and  Communications  (C^),  f.W  versus  combined  Arm  C^,  and  a 
large  scale  EH  versus  combined  arms  C^  and  large  scale  EW  vs  tactical  tests  in  conjunction  with  a  Joint  Exercise, 
Gallant  Eagle  80.  Phase  1  ^estlug  was  completed  in  March  1980  and  the  test  report  published  in  December  1980,  Phase  II, 
the  Air  Support  Operations  (ASo)  Phase,  testing  began  Novemeber  1980  at  Kellis  AFB,  NV.  Phase  li  examined  close  clr  and 
attack  helicopter  support  operations  in  a  hlgh-der.jlty  EW/Air  Defense  environment  for  •svaluatlon  of  and  stilke  tech¬ 
niques;  ground  and  air  defense  suppression  coordination  and  procedures  were  also  addressed. 

(U)  Tactical  Electronic  Reconnaissance  (TEREC)  Sensor  (Project  2704)  -  Developed  the  prototype  Tactical  Ele»  ttonic 
Heconnaissapce  sensor  system  for  the.  RF-4C,  aid  trarstloned  it  to  production.  Initiated  devel-^pment  of  software  n»jces- 
sary  to  integrate  the  Tactical  Electronic  Reconnaissance  data  link  receivers  with  the  ground  processing  equipment.  Ini¬ 
tiated  develooment  o'"  software  for  the  TEFEC  remote  terminal  (TRT). 

2.  (U)  FY  1982  Frosran- 

Electro-Optical  Collection/Reconnaissance  (project  1155)  -  Ihe  capability  to  collect  data  on  electro-optical  (E^O) 
associated  threat  systems  will  continue  to  foe  develop^.  Efforts  will  include  edeployrsent  of  the  dual-band  sensor  in  a 
RC-135  aircraft;  completion  oi  testing  of  a-r  advance  JJcapabllity;  and,  completion  of  design 

and  testing  the  hlgfo  sensitivity,  low  energy  laser  detection  system.  A  five  year  F-0  investment  strategy  will  be  updated. 

(U)  Interim  Tactical  ELINT  Processor  (I'^EP)  (Project  2096)  '  Procure  a  Tactical  User's  Terminal  (TUT)  and  continue  soft¬ 
ware  support. 

(U)  Advanced  Rect  naipsaor.e  Sene  >r  (Project  2337)  -  Initiate  engineering  development  of  an  advanced  imaging  system  based 
on  technology  vnich  has  completed  advanced  reconnaissance  sensor  is  In  support  of  the  Tactical  Air  Forces'  requirement  for 
a  electro-optical  system  which  provides  wide  f leld-of-vlew,  high  resolution,  near-real- time  coverage.  Initiate  generation 
of  a  data  bf  e  for  use  in  an  Automatic  Target  Recongnlzer. 

(U)  Elect ronir  Wai f are/Close  Air  Support  (LW/CAS)  Joint  Test  (Project  2533)  -  Complete  Phase  II  teoclns  and  prepare  re¬ 
ports  and  briefings. 
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Title:  Reconnaissance  Equipment _ 

Budget  Activity:  Tactical  Programs,  /4 
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Program  Element:  #64710F 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327 


Title:  Reconnaissance  Equipment _  _ 

Budget  Activity;  Tactical  Progrer?,  #4 


Tactical  Electronic  Reconnaissance  (TEREC)  Sensor  (Project  2704)  -  Complete  the  software  necessary  for  integration 
of  the  TEREC  data  link  receivers  rith  processing  equipment.  Continue  development  of  software  for  the  TEREC  Remote 


Terminal  (TRT)  and  development  of 


lapabillty.  The  sensor  will  be  upgraded  to  accommodate  the 


Increasing  capabilities  and  exotic  signals  of  current'  and  anticipated  threats. 

(U)  Difference  in  total  program  is  congressional  deletion  of  funds  for  Project  2501. 

3  (U)  FY  1983  Planned  Program; 

)  Electro-Optical  Colle.ction/Reoonnalssance  (Project  115^  -  A  new  development  will  be  initiated  for  an  electro-optical 
system  on  Data  collection  on  'will  be  continued. 

(U)  Interim  Tactical  ELIITT  Processor  (Project  ?096)  -  Software  improvements  will  continue  in  response  to  a  changing 
threat  ard  collection  capability.  Follow-on  software  integration  concepts  for  applications  of  the  Tactical  Air  Forces 
will  be  developed.  This  activity  will  be  limited  to  studies  of  the  feasibility  of  ln»-erfacea  with  other  tactical  collec¬ 
tion  platfo'^ms.  The  system  will  be  deployed  for  Operational  Demonstration  and  Evaluation  in  field  exercises. 

(U)  Advanced  Reconnaissance  Sensor  (FrojecL  2337)  -  Engineering  development  of  the  Advanced  Reconnaissance  Sensor  and 
development  of  a  data  base  will  be  continued  and  test  planning  will  be  initiated. 

(U)  Tactical  Electronic  Recornaissance  (TEREC)  Sensor  (Project  2704)  -  Continue  Integration  of  TEREC  and  its  associated 
ground  processor,  development  of  data  link  encryption  capability  and  sensor  updtfte.  Complete  the  software  for  the  TEREC 
Remote  Terminal  (TRT). 

(U)  The  difference  in  total  program  cost  represents  delay  in  planned  Initiation  of  Project  2660,  deletion  of  funds 
for  Projects  1156  and  2501  due  to  their  transfer  to  the  Tactical  Cryptuloglc  Program,  and  unprogramm'd  cuts  to  other 
projects  during  the  budget  formulation  process. 

4.  (U)  FY  1984  Planned  Program; 

Electro-Optfcal  Collect lon/Recon:aiasance  (Project  1155)  -  Continue  development  of  the  electro-optical  sensor  system 
for  a  JJand  data  collection  on^ 

(U)  Interim  Tactical  ELINT  Processor  (Project  20''b;  -  Software  improvements  will  continue  in  response  to  a  changing 
threat  and  collection  capability.  Operational  Demonstration  and  Evaluation  of  the  software  integration  concepts  will 
continue  on  the  fielded  system.  Testbed  system  projected  for  update  to  operational  j:tatun  with  Initiation  of  procurement 
for  a  second  system. 

(U)  Advanced  Reconnaissance  Sensor  (Project  2337)  -  Engineering  development  of  tha  Advanced  Reconnaissance  Sensor  and 
data  base  generation  will  be  continued. 
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Program  Element:  #6471CF 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327 


Title;  Reconna:*ssance  Equipment _ 

Budget  Activity;  Tactical  Programs,  #4 


(U)  Electronic  Warfare  Support  Measures  (Project  2501)  -  This  project  wiJl  be  moved  to  the  Tactical  Cryptologic  Program. 

(U)  AAQ-X  Infrared  Sensor  (Project  2660)  ■*  Initiate  definition  and  development  specifications  for  a  small  volume,  low 
weight,  steerable  Forward  Looking  Infrared  (FLIR)  System  for  a  near-real  time  passive  sensor  with  a  day/night  capability. 
S/stems  to  be  baoed  on  infrared  focal  plane  array  technology  and  processing  techniqujss  now  in  development  in  Program 
Element  63208F,  Reconnaissance  Sensors/Processing  Technology. 

Tactical  Electronic  Reconnaissance  (TEREC)  Sensor  (Project  2704)  ~  Integration  of  the  TEREC  airborne  and  ground  ele¬ 
ments  will  be  completed.  Update  of  software  to  counter  current  threat  emitters  will  be  continued. 

^will  be  tested. 

5.  (U)  Program  to  Completion;  This  is  a  continuing  program. 


6.  (U)  Milestones;  Not  Applicable. 


1 


i. 


FY  19r3  PDT&E  DESCRIPTIVE  SUMMARY 


P;  ogram  Element?  #647 15F  Title:  DoD  Physical  Security  Ecfulpment-Exterior  Dev) 

DoD  Mission  Area:  Air  Warfare  Sup^rt»  #225  Budget  Activity:  Tactical  Programs ^  #4 


(U)  RESOURCES  (PRa’ECT  LISTING) ($  in  thousands): 

Project 

FY  1981 

Actual 

E/  1982 
Estimate 

FY  1983 
Estimate 

1984 

Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Numl'er 

Title 

TOTAL  FOP  PROGRAM  ELEMENT 

19,736 

7,870 

18,595 

12,120 

24,800 

130,300 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  ‘ituls  program  supports  the  development  of  the  Department  of  De.ansa 
Base  and  Installation  Security  System,  a  standardized  net  of  components.  Interfaces,  and  methodology  for  creation  of 
exterior  physical  security  systems,  by  accomplishing  full-scale  development  tasks  In  three  functional  areas:  detection, 
command  and  control,  and  Imagi*  g.  A  Department  of  Defense  need  exists,  for  a  family  of  standar  Used  noduli:«r  equipment, 
Integrable  Into  system  configurations  to  provide  a  level  of  security  In  consonance  with  the  deployment  mode,  threat 
level,  and  sensitivity  of  the  asset  being  protected. 

(U)  BASIS  FOR  FY  1983  PJ)TfcE  REQUEST;  Includes  funds  to  complete  engineering  development  of  those  system  components 
intended  for  the  Total  Base  and  Installation  Security  System,  to  initiate  engineering  development  of  thoca  system  compo¬ 
nents  vfhlch  will  complete  advanced  development  during  Fiscal  Year  1982,  and  to  continue  engineering  development  of  other 
items  which  were  initiated  In  prior  years.  Primary  emphasis  will  be  placed  on  detection  (sensor)  subsvstems  and  Imaging 


subsystems . 

Cost  estimate  based  on 

inputs 

fr-an  various 

government 

agencies 

performing 

these  development  efforts. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE 

SUMMARY 

. 

Total 

FY  1981 

FY  1982 

PY  1983 

ry  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs _ 

RDT&E 

19,000 

8,000 

19,400 

23,900 

•  130,100 

Procurement 

fOther)(27596F) 

17,950 

12,203 

39,429 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS: 

Proc\:reraent 

(Other) (27 596F) 

17,516 

10,789 

21,820 

70,953 

Conti’viing 

Not  Applicable 
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Program  Element:  #64715F 
DoD  nission  Area:  Mr  Warfare  Support,  #225 


Title;  DoD  Physical  Security  Equipment- 
L’udget  Activity:  Tactical  Programs,  #4 


(Eng  Dev) 


(U)  DETAILj'D  background  and  DESCRIPTION:  This  program  responds  to  Secretary  of  Defense  direction  contained  in  Department 
of  Defense  Directive  3224.3,  1  Dec  1976,  which  designates  the  Air  Force  as  executive  agency  for  the  development  of  star,- 
dari*lzed  exterior  physical  security  equipment  tnd  eystemn  for  the  protection  of  bases  and  installations.  This  program 
will  provide  pre-production  equipment  and  subsystems,  and  through  test  and  evaluation,  production  specifications  for  the 
Base  and  Installation  Security  System  equipment  for  the  four  Services.  The  engineering  development  taslcs  consist  of 
optiinlzatlon  of  the  overall  system  configuration  through  conduct  of  component,  subsystem,  and  system  testing,  and  prepa¬ 
ration  of  production  specifications.  Under  the  Initial  Base  and  Installation  Security  System  efforts,  production  speci¬ 
fications  were  finalized  for  equipment  which  provides  medium  level  security  for  small  permanent  loc&tlons  and  a  partial 
‘System  capability  for  selected  resources  deployed  in  a  semipermanent  mode.  The  Total  Base  and  Installation  Security 
System  of  jectlves  are  ..o  provide  a  capability  for  high  level  security,  against  all  threat  levels,  for  resources  in  the 
three  deployment  modes:  permanent,  simi permanent,  and  mobile.  The  system  will  consist  of  four  functional  areas,  each 
comprised  of  variout  modular  compcnerts,  capable  of  being  Integrated  in  various  combinations  and  configurations  to  meet 
al  Defense  user  requirements  on  a  world-wide  basis.  Facilities  and  developments  of  other  Services,  government  agencies, 
and  comre  cLt’  industries  will  be  used  to  the  maximum  to  insure  that  duplication  of  of  fort  is  avoided. 

(U)  RELATED  ACTIVITIES:  Advanced  development  tasks  including  equipment  prototypes,  development  of  technology  base,  tnd 
development  testing  are  accomplished  under  Program  Ele'iient  637 t4F,  Department  of  Defense  Physical  Security  Equipment- 
Exterior  (Advanced  Devsloprent ) .  Procurement  of  physical  security  equipment  is  accomplished  using  Other  Procurement- 
Air  Force  funding  under  Program  Element  27b96F,  Air  Base  Defense  System.  The  Base  and  Installation  Securtty  Syetem 
i=-qulpment  will  be  designed  for  interoperability  with  the  Array  interior  socurlty  system  (Facility  Intrusion  Detection 
System)  and  thu  Array  tactical  sensor  system  (Remotely  Monitored  Battlefield  Sensor  System).  Management  oversight  of 
the  physical  security  equipment  programs  is  provided  by  whe  Department  of  Defense  Physical  Security  Equii»fi‘ent  Action 
Group  with  the  Chairperson  residing  in  the  Office  of  the  Under  Secretary  of  Defense  for  Res-iarch  and  Erglneerlng. 

(U)  WORK,  PERFORMED  BY:  This  program  is  managed  by  the  Priysical  Security  Systems  Directoica^e,  Electronic  Systems  Division, 
Hanscom  Air  Force  Base,  MA.  Department  of  Defense  agencies  performing  development  tasks  are:  Rome  Air  Development 
Center,  Griffiss  Air  Force  Base,  NYf  Army  Mobility  Equipment  Research  and  Development  Ccxamand  and  Army  Night  Vision 
Laboratory,  Fort  Bel/olr,  VAj  Army  Wa-erways  Experimental  Station,  Vic)csburg  K"?  Naval  Avionics  Center,  Indianapolis, 
IN;  Naval  Ocean  Systems  Centei ,  .’an  Diego,  CA;  and  the  Naval  Coastal  Systems  Center,  Panao^  City,  IT..  In  addition  to 
these  Defense  agencies,  the  Department  of  Energy/SANDIA  Laboratories,  Albuquerqut ,  NM  performs  engineering  development 
tasks  and  the  Analytical  ayatcau  Engineering  Corporation  tasistu  in  i.he  system  engineering  support  and  integration  task. 


Program  Element  #647 15F  Title:  DoD  Physical  Security  Equipment-Exterior  (Eng  Uev) 

DoD  Mission  Area;  Air  Warfare  Support «  #225  Budget  Activity:  Tactical  Programs »  #4 

(U)  PROGRAM  ACCOMPLI SHMEHTS  AND  FUTURE  PRqjRAMS; 

1.  (LM  FY  t98i  and  Prior  Accomplishments;  All  of  the  Items  undergo  ing  development  for  the  Initial  Base  and  Instal¬ 
lation  Security  System  capability  have  completed  engineering  devalopiaent.  These  include  a  buried  line  sensor,  perim¬ 
eter  fence  sensor,  closed  aircraft  shelter  sensor,  above  ground  barrier  (!;ensor,  wide  area  sensor,  boundary  alaim 
assessment  segment,  and  sensor  data  transmission  and  display  segment. 

2.  (U)  FY  1962  Program;  The  program  provides  for  continued  full-scale  development  of  the  following  items;  electromag¬ 
netic  point  sensor,  mobile  individual  resource  protection  sensor,  video  freune  storage  element,  and  magnetic/seiemic 
line  sensor  signal  processor.  Full-scale  development  has  started  on  the  ported  coaxial  cable  line  sensor.  The  perma¬ 
nent  individual  resource  protection  sensor  Is  expected  to  complete  full-scale  development  in  Fiscal  Year  1932. 

3.  (U)  FY  1983  Planr id  Program;  The  program  provides  for  continuation  of  full-scale  development  of  the  Total  Base  and 
Installation  Security  System  components  and  subsystems.  These  Include  the  mobile  indlvdual  resource  protection  sensor, 
ported  coaxial  cable  sensor,  electromagnetic  point  sensor,  and  open  shelter  aircraft  sensor.  Initiation  of  engineering 
development  is  planned  for  the  pyroelectric  vidicon  camera  and  infrared  charge  coupled  device  fence  sensor.  The 
decrease  Jn  the  Fiscal  Year  1982  procurement  funding  level  is  due  to  the  delay  in  procurement  of  the  ported  coaxial 
cable  sensor. 

4-  (U)  FV  1984  Planned  Program;  The  program  provides  for  continuation  of  full-scale  development  of  the  Total  Earse  and 
Installation  Security  System  to  inchide  the  slectromagnatic  point  sensor,  foliage  penetration  radar,  i.ifrared  charge 
coupled  device  fence  sensor,  pyrooloctrlc  vldlcon  camera,  ar.d  open  shelter  aircraft  senior.  The  mobile  individual 
resource  protection  censor  and  the  ported  coaxial  rabie  sensor  are  expected  to  complete  full-scale  development  in 
Fiscal  Year  1984. 

5.  (U/  Program  to  Completion;  This  program  will  piovide  type  C  (production)  specif icatioris  for  fully  competitive  pro¬ 
duction  of  a  family  cf  Modular  electronic  equipment,  capable  of  being  inregrated  in  various  system  configurations  to 
meet  Department  ot  Defense  and  Service  requirements  for  physical  security.  :.b  requirements  for  exterior  physical 
security  are  validated,  development  tasks  will  be  assigned  to  the  Air  Force  by  the  Under  Secretary  of  Deferse  for 
Research  and  Engineering  to  satisfy  the  requirement. 

6.  (U)  MILESTONES;  Not  Applicable 


7.  (U)  RESOURCES ;  Not  Applicable 


) 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #6A72AF 

DOD  Mission  Area;  Fscort,  StaniS-off  and  Countf.:  G^,  #372 
(U)  RESOURCES  (PROJECT  LISTING)  r$  in  thousands); 


Title;  Tactical  C'  Countermeasur  s 

Budget  Activity;  Tactical  Prograiiug,  ifA 


Project 

Number 

Title 

FY  1981 
Actual* 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  8A 
Estimate 

Additional 
to  Completion 

Total 

Estimateu 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

20,271 

J0,A55 

18,9/6 

27  937 

Continuing 

Not  Applicable 

2'462 

COMPASS  CALL  Development 

20,271 

5,800 

A,60r 

3,900 

Continuing 

Not  Applicable 

2677 

C^CM  Development 

1,000 

9,100 

6,300 

Continuing 

Not  Appilcable 

2726 

Electromagnetic  Combat  Support 

3,655 

5,276 

17,75/ 

11,600 

38,350 

*  $10j500  added  by  FY  1981  Supplemental  Badget  Request 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  To  accomplish  clo'e  ait  support,  Intetdiction,  and  counter  air  mis- 
slcn,  the  Tactical  Air  Forces  (TAF)  require  a  casmand,  ccntrol,  and  communications  (C^)  couutermeasures  capability.  The 
TAl _  J  We  must  improve  the  TAF's  j:apabillty  to  sup¬ 

port  and  protect  friendly  forces.  A  key  irrtrunent  to  'aprove  the  TAF’s  capstflity  is  the  ability  tOj 


^  This  program  provides  for  the  engineering  development  of  new  C^ 
couPtermeasurca  equlpttcnt  for  tactical  electronic  combat  •:ippli  cat  lens, 

BASIS  FOR  1983  RDT&E  REQUEST;  The  Air  Force  coraplcied  a  concept  definition  in  FY  1979  for  ar.  EC-130hL  1 

Jamming,  aircraft  cs  partial  fulfillment  or  '‘be  mlsrion  need,  Tne  definition  proposes  a  time-phased  solnticn.  This  pro¬ 
gram  Inclndea  all  the  efforts  that  require  engineering  development  These  efforts  arc  to  be  added  to  a  baseline  capa¬ 
bility  Installed  on  the  EC-130F  aircraft.  Tne  first  baeeline  aircraft  arc  being  delivered  In  FY  1981.  To  complement 
the*"  capabill!  of  the  EC-130H  aircraft,  the  Air  Force  Identified  a  need  f or ^ 

_j  Gvound-based  jamming  and  deception  syst  ms  are  also  needed  tor 
defense  ot  friendly  assets  from  enemy  air  attacks.  To  protect  friendly  comcrinl cat  ions  and  complement  our  anti-jam  com- 
munlcatlona  fixes,  the  Air  Force  Identified  an  urgent  requlrcmanc  for  a 

The  FY  1983  request  Is  based  cn  Alt  Force  Systems  Command  pricing  moF^rls.  Fcr  the  EC-i30H  jammer 

program  It  include'}  continued  development  of  the  mission  slmulotor,  the  subsystem,  and  updates  to  exciters 

ord  transmitters;  continued  definition  ol  Improvements  to  slgtta>;  acquisition  and  a.ielysls  subsystems;  and  Initial  develop- 
cjent  of  a  new?^  ”1  eub^ystett.  Development  of  a  C*  counte. measures  ulnl-drone  will  begin  In  FY 

1983  vith  corpctltlve  'fly-off"  and  quality  assurance  tests  of  the  j.-^nolng  gystc«  Quick  reaction  capability  (QRC) 


Program  Element:  #64724F 

DOD  Mission  Area:  Escort,  Stand-off  and  Counter  #372 


Title:  "actlcal  Countermeasures _ 

Budget  Actlvl*-y;  Tactl-al  Frogrras^  #  4 


development  of  e  mlnl-drone  capability  forQ  Jwlll  continue*  The  Air 

Force  will  also  continue  development  of  a  grovmd-based  ^mmlng/deceptlon  syntea,  an  analysis  system  fer  evaluation  of 
_  and  a  countermeasures  operational  support  data  base.  Defini¬ 

tion  and  enginee'^lng  development  of  a  countermeasures  battle  mcnagemont  data  display  system  will  begin. 

(U)  COMVARISOH  WITH  FY  1982  DESCRIPTIVE  SUMMiVRY: 

^  Total 

FY  1982  FY  1983  FY  1984  Additional  Lstlaate,’ 

FY  19**I  Estimate  Estlrate  Estimate  Completion  Costs 


9,800  12,300  9,800 


Continuing  Not  applicable 


(U)  -^THER  APFROPRIATION  FUNU; 

Project 

Number  Title 

Procurement  (Aircraft)  (PE  27253F)* 
2462  COMPASS  CALL  Development 


Total 

FY  1981  FY  1982  l-Y  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Esi^imate  to  Completion  Costs 


59,018  22,16C  ir,A35  29,497  Continuing  N^t  Appilcable 


Includes  wodlt ications  and  spares 


I 


4 


l<i. 


% 
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Program  Element:  t  64724F 
DOD  Mission  \rea;  Eocort, 


9tand“0f f 


^nd  Counter  #372 


Title:  Tactical  CountenLeasures _ 

Budget  Activity:  Tactic^.  Programs,  #4 


DETAILED  BACKGROUKD  AND  DESCRIPTION;  The  Air  Force  countermeasures  program  includes  both  offensive  capabili¬ 
ties  to  deny,  disrupt,  deceive, _and  exploit  the  enemy's  network  and  defensive  capabilities  to  protect  friendly 

systems.  The  EC-130H\_  Jamming  platform  la  an  offensive  system  to  counter  the(__ 

"Of f-the-sholf "  equipment  and  technology  were  used  to  modify  C-13r*  aircraft  to  field  a  C-^ 
ccuotermensure  capability  In  the  near  term.  This  program  is  responsible  for  engineering  developments  to  counter  new 
targets  and  keep  the  EC-13CH  a  viable  system  throughout^  ^  It  also  funds  development  of  a  missloa  simulator  to 

help  the  mis^slon  crew  train  and  maintain  proficiency.  To  support  air  operations  penetrating  Into  enemy  territory  beyond 
""the  effective  Jamming  range  of  the_  EC-liOH,  a  new  capability  le  required.  Following  informal  evaluations  of 

such  systeiua  as  the  EF-111,  self-protection  (infernal  or  podded)  Jnsusing  systems,  and  olnl-drones,  the  Air  Force  decided 

to  field  a  systeic  in  the  near-term  using  low-risk  technology.  The  mlnl-drone  was  Identified  as  a  particularly  promising 
and  cost  effective  candidate.  A  mini'drone  capability  is  also  being  developed  in  this  program  for 

k  J  Force  has  placed  a  high  priority  on  this  effort  and  will  use  quick  reac¬ 
tion  capi^bll Ity  (QRC'  procedures  to  field  a  system  as  soon  as  possible.  The  goal  for  ^n 

The  same  mini-drone  platform  will  be  used  for  both  the  countermeasures  system  and  the£ 

The  ground-baaed  countermeasures  systems  develof/cd  in  this  pioeram  provide  both  offensive 
and  defensive  capabilities.  These  systems  «.lll  [”  -  _  -  -  -1 

lounter  friendly  links  provide  a  realistic  testing  and  training  environment,  analyse  the j 

provide  a  countermeasures  operational  support  data  base  to  support  &H  C- 
countemkeaaires  programs,  and  provTdo  a  battle  management  system  for  coordination  and  Integration  of  all  countermea¬ 
sures  effertfi. 

(U)  RELATED  ACTIVITIES:  The  Air  Force  production  manager  (Air  Force  Logistics  Command)  and  development  manager  (Air 
Force  Syateoa  Command)  for  tha  CC-nOH  c,>erate  with  a  lomt  agreement  for  interface  and  configuration  control  to  ensure 
i.hat  new  ecuipment  can  be  incorporaced  into  operational  use.  Air  Force  Systems  Command  Is  responsible  for  production 
and  development  of  both  the  mini-drone  pregrame  and  the  g^’ound-based  systems.  Thle  program  will  build  upon  technology 
1  aemonstrated  in  PE  63/18F,  Electronic  Warfare  Technclogy,  It  will  also  draw  upon  technology  developed  in  PE  63749F, 
Counrarmeaaures  Advas»ced  Systems  -  a  newly  formed  Program  Element.  Technology  that  satlsflti  similar  requlrcmeu' » 
for  other  systems  may  be  drh.n  upon,  such  as  those  in  PE  62204F,  Aerospace  Avionics,  PE  62715A,  Expendable  Ja.mmers;  and 
PE  632*4N,  Tactical  Counterms^asures .  This  program  provides  englue^rlng  development  for  ?E  27253F,  COMPASS  CAI.L;  PE 
28021F,  Electronic  Combat  Support;  and  PE  272A6F,  Expendable  Drones. 

PERFORMED  BY:  Aeronautical  Syst'^ms  Division,  Wrlght-Patterson  AFB,  OK  -  management  of  program  to  develop  la- 
provtaenfa  to  iC-130K  and  to  develop  and  acquire  mlnl-droae  systc^c:  Electronic  Systems  Division,  Hanscom  AFB,  HA  - 
idaoagement  of  program  to  develop  and  acquire  ground-based  systems;  Air  Force  Wright  Aeronautics  Laboratory,  Wrlght-Pat- 
tersOi.  AFd  OK  and  Rome  Air  Developtcnt  Center,  Rome,  NY  -  techniques  developments  for  Countermeasures;  and  Air  Force 
Loylsclcs  Command,  Wrlght-Patterson  AFB,  Oi'  -  aanageaenc  of  tbe  EC-130H  modification  program. 


! 


Title:  Tactical  Countermeasures 


Budget  Activity:  Tacti-ial  Programs,  #4 


Pro3rain  Element:  I64724F 

DOD  Mission  Area;  Eacort,  Stand-off  and  Counter  C^,  #372 
program  accomplishments  and  future  PROGRAMS; 

FY  1981  and  Prior  Accomplishments; 

Compass  Call  Development  (Project  2462)  -  In  FY  1979  the  Air  Forte  completed  the  definition  phcse  of  the 
EC-IOSU,  conducted  a  test  and  evaluation  of  an  improved  receiver-analyzer,  and  began  development  of  a 

The  Air  Force  continued  development  o£  this  Jammer"~and  began  develop- 
^  ment  of  a  mission  simulator  to  support  mission  aircrews  in  FY  1980.  The  FY  1981  Air  Force  program  continued  developi^nt 
of  both  the  and  the  mission  simulator  and  began  development  of  a 

subsystem.  —  —  — 

(U)  C^CM  Development  (Project  2677)  -  Not  Applicable 

(U)  Electromagnetic  Combat  Support  (Pioject  2726)  -  Not  Applicable 

2.  (U)  FY  1982  Program; 

COMPASS  CALL  Developaient  (Project  24S2)  -  Thcj^  "|will  complete  development 

and  testing  in  FY  1982  as  will  the  hardwar-2  and  software  deBlgi:  system  integration  ot  the  mission  simulator.  Develop¬ 
ment  of  the  second  pna^e  of  tht  subsystem  will  begin.  Definition  of  Improvements  to  signal  acquisition 

fiind  analysis  subsysteuia  and  updates  to  exciters  and  transmitters  will  be  started.  The  definition  of  a  new  Jammer  sub- 
systes  to  counter  anothci  "'will  also  begin. 

C^CM  Development  (Project  2677)  -  Begin  development  using  quick  reaction  capability  (QRC)  procedures  of  a 
mlnl-drone  capability  for  *  The  original  authorization  for  this  effort  was 

In  the  Descriptive  Summary  for  PE  -.4746F,  Expendable  Drones. 

Electromagnetic  Cumtat  Support  (Project  2726)  -  Definition  i.nd  Initial  engineering  development  of  ground- 
based  jaamlng/deception  system  and  .>n  unalysit  system  for  evaluation  of* 

Engineering  development  o*  C^  countermeasures  operational  suopi^t  data  bast. 

FY  I98i  Planned  Program: 

COMPASS  CALL  Development  (Project  2462)  -  Hie  mission  simulator  will  be  delivered  to  the  field.  The  Air 
Force  »ill  continue  development  of  the  p  J^ubsystea  and  updates  to  the  exciters  sod  transmitters  as  well  as 

definition  of  signal  acquisition  and  analysis  subsystem  improvements.  Development  of  the  new"'  Ijasiaer 

subsystem  will  begin.  ** 

C^CH  Development  (Project  2677)  -  Begin  development  of  -'.ouncermessures  mlal-drotie.  Activities  will  In¬ 
clude  Industrial  survey  of  current  capAhilitlen  followed  by  multiple  contract  awards  fer  ciMpetltlve  “fly-off**  and  quality 
assurance  tests  of  jammer  aystea.  Continue  QRC  developtsent  of  s  mini-drone  cspablltty  for 
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Program  Element;  I6472AF 

DOD  Mission  Area;  Escort,  Stand-rff  and  Coi-nter  C^,  #372 


Title;  Tartlcal  Countemeasures _ 

Budget  Activity;  Tactical  Progranis,  H 


) 

j 


mini-drone  for 


^  The  same  platform  will  be  used  for  both  these  ^ask-^.  Begin  definition  of  alternative  methods  to  the 


(U)  Electromagnetic  Combat  Support  (Project  2726)  -  Continue  engineering  development  tasks  begun  in  FY  1982. 
The  Air  Force  will  begin  definition  and  engineering  developcsent  of  C-^  countermeasures  battle  raanagement  systems.  The 
Increase  In  FY  1983  funds  frca  $9,800  to  $!.7,r9l  reflects  the  results  of  the  nir  Force  definition  of  requirements  for 
ground-based  countermeasures  systems.  This  definition  was  cowpltttd  in  Spring  1981.  The  funding  requirements, 
therefore,  are  only  now  being  pr&.sented. 


(U)  1984  Planned  Program; 

COMPASS  CALL  Developwent  (Project  2462)  -  The  Air  Force  will  complete  development  of  the[”  J 

subsystem  and  updatei  to  the  exciters  and  tiansmitters.  New  develonments  for  the  aircraft  will  be  incorporated  into 
the  tnissioii  simulator.  Development  of  the?”  _Jwlll  continue  and  development  of  the  Improvements 

to  the  signal  acquisition  and  analysis  sub.^vstems  will  begin. 

C^CM  Development  (Vroject  2677)  -  Continuation  of  competitive  "fly  off”  and  qi^lity  assurance  tests  of  the 
jammer  system.  Completion  of  development  of  mini-drone  capability  for 
Crntinued  definition  of  alternative  means  forT  ) 

Electromagnetic  Coubat  Si.pport  (Project  2726)  -  Continuation  of  all  previously  started  engineering  develop¬ 
ment  tasks  as  well  es  initiation  of  deveiopm^nl  of  an  J 

5.  (U)  Program  to  Complelion;  ThU  Is  a  continuing  program. 


6.  (U)  Milestones:  Not  Applicable. 

7.  (U)  Resources :  Not  Applicable. 
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Project:  #2677  TItl?:  C^CM  Development _ 

PrograaT Element :  I64724F  Titli:  Tactical  Counliertteasures _ 

DOD  Mission  Area:  Escort,  Stand-off  and  Counter  #372  Budget  Activity  Tactical  Prcgtaass,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION:  In  1979  the  Air  Force  identified  a  requirement  for  a  countermeasures  caps-  ^ 
blllty  to  support  air  operational^  i 

aircraft.  While  numerous  possibirities ,  such  ao  the  EF-111,  self-protection  (Internal  or  podded)  jamming  systems,  and 
mlni-dronea,  were  explored  to  satisfy  this  requirement,  a  pragmetic  approach  wes  taken  to  field  a  system  in  the  near-term 
using  iow-risk  technology.  The  nrinl-drone  waa  identified  as  a  particularly  promising  and  cost  effective  candidate.  The 
mini-drone  system  will  be  targeted  against  such  things  as 


1  This  prolect 

will  also  evaluate  the  requiremert  for  and  fund  the  development  and  acqusitlon  of  a|^ 
capability  for  penetrating  aircraft. 

In  1982  the  Air  Force  identified  an  urgent  r^jqulrement  for  a  capability  to** 

We  have  thua  far  given  the  enemy 


Following  a  review  of  currently 

available  technology,  the  mlnl-drone  was  determined  to  be  the  only  viable  approach  In  the  near  ter®.  Due  tj-  the  urgency 
of  obtaining  this  capability  the  Air  Force  will  use  quick  reaction  capability  (QRC)  procedures  for  this  development  to 
achieve  an  IOC_ln  FY  1984.  Cone  it  rent  ly .  the  Air  Force  v^lll  review  alternatives  to  the  mlnl-drone  for  mid  and  far  term 


approaches  to[2 


RELATED  ACTIVITIES;  The  efforts  In  this  project  will  complement  the  capability  of  the  EC-130H[  counter¬ 
measures  aircraft  by  olacing  the  rainl-dronc  jamming  system  L. 

Development  and  producclon  of  the  mlnl-d.'one  systems  will  be  stanaged  by  Air  Force  Systems  CooLMind.  Technology  ai^ 
“lessorts-learned"  from  development  of  the  EC-130K^  Jalrcraft  will  be  lncorporat4?d  into  this  project.  Thle  p-o- 

ject  bulids  upon  technology  demonstrated  In  PE  63718F.  Electronic  Warfare  Technology.  It  will  also  draw  upon  technology 
developed  in  PE  63749F,  Countermeasures  Advanced  Systems  -  a  newly  formed  Prograa  Element.  Technology  that  astlsfies 
sltsliai  requirements  for  other  systems  may  be  drawn  upon,  such  as  those  in  PE  62204F,  Aero«pa<.  Avionics:  PE  62716A, 
Expendable  Jawmers;  PE  63214N,  Tactical  Countermeasures;  PE  63303N,  Electromagnet  t Radlattor.  "ioevtr  Ellmiriat  ion; 
and  PE  637S5A,  Tactical  Electronic  Countermeasures  Syatens. 


WQ8K  PERFORMED  BY:  Aeronautical  Sysr^oa  Division,  Wright-Pat teraon  AFB,  OH  -  iiuinageaenl.  of  dt'V«lopment  and  produc¬ 
tion  programs;  Air  Force  Wright  Aeronaitlce  Laboratory,  Wright-Pat terao*^  a>‘B,  OH  -  technique  development  for  Counter- 
tseasiTes . 
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Title:  C^CM  Davelopynt _ 

Title:  Tacticcl  Countermeasures 


Project:  #  2677 

Procran  Eisitent:  #64724F  _ 

DOD  Mission  Area:  Escort,  Stand-off  and  Counter  ^272  Budget  Activity:  Tactical  Prcgrans,  14 

(U)  PROGRAM  ACCOMPLISHMENTS  ANP  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accoctpllshments:  Not  Applicable 

2.  .  FY  1932  Prognia;  Begin  QRC  developne  it  of  alvil-d^one  forj^  1  The 

orglnal  authorization  for  this  effort  was  In  the  FY  1982  Descriptive  Suaaary  for  PE  64746F,  Expendable  D.'oaes. 

3.  FY  1983  Planned  Program:  Begin  development  of  mini-drone  countermetfouree  system.  FY  1983  activities  will 
Inclu'c  Industry  survey  for  “off-the-shelf"  capabilities  followed  by  multiple  contract  award  for  competitive  "flv-off" 
and  quality  assurance  testn  gf  jamoMr  system.  Continue  QRC  development  of  mlnl-drone  capability  for 

The  same  platform  ’Jill  b<  used  for  both  these  requirements.  Begin  definition  of  alterna¬ 
tives  to  the  mlnl-drone  for[^  1 

^  1984  Planned  Program;  Co'^tlnuatlon  of  competitive  "fly-off"  test  and  quality  assurauce  tests  o*  Jammer  system. 

Completion  of  QRC  development  of  ^mlnl-drone  capability. 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones;  Hot  Appllca*'l«. 

7.  (U)  Resources: 


FY  1981 
Actual 


FY  1982  FY  1983 
Estimate  Estlcate 


FY  198s  Additional 
Estimate  to  Completion 


R0T4E 


1,000 


9,100 


b,300 


Continuing 


8.  (U)  Comparison  with  FY  .9e2  Descriptive  Susamry 


FY  1981 


FY  1982 

Estimate 


RDTiE 


Ft  1983 
Eatlmate 

5.200 


Ft  1984 
Eat imate 


Additi-nai. 
to  Completion 

Contloulng 


Total 
Estimated 
Coats _ _ 

Hot  /Applicable 


Total 

Eatlmated 

Costs 

Hot  Applicable 
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Project;  #2726 

Program  Element:  #6472AF 

DOD  Mission  Area;  Escort, 


Stand-off  and  Counter  C-^ 


Title:  Electromagnetic  Combat  Support 
Title;  Tactical  C^  Countermeasures 
Budget  Activity:  Tactical  Programs, 


DLTAILED  BACKGROUND  AND  DESCRIPTION;  The  Air  Force  Countermeasures  program  Includes  requirements  for  both  of¬ 
fensive  actions  against  the  euemy's  links  and  nets  a:^d  defensive  actions  to  protect  friendly  systems*  Project 
2462  and  2677  In  this  program  elemenf.  (PE  647245)  provide  offensive  capabilities  ^ 

~\  This  project  funds  ground-based  syctems  to  provide  both  offensive  and  defensive  canabllitles  on  the 
_  Specific  developments  It  this  proj*iCt  Include  counters  to^^ 

counters  to  friendly  C^  nets  to  pro’^'ide  a  realistic  testing  and  training  environ¬ 
ment;  systems  to  analyze  thef  development  of  an  operational 

C^  countermeasures  support  data  base  to  support  all  countermeasures  programs;  development  of  C^  countermeasures 
battle  management  system;  and  development  of[^ 

KELnTF.P  ACTIVITIES;  Due  tc  their  nature  and  operating  location,  these  grouitd-based  countermeasures  systems 
will  support  and  complement  both  the  EC-130H *”  eiccraft  and'  mini-drones  developed  In  other  projects  In 

the  program  element.  Development  end  p.oductlor  of  the  ground-based  systems  will  be  by  Air  Force  Systems  C»»maand. 
Electronic  Security  Command  will  oper£.te  a.i-  maintain  the  systems  in  support  of  the  theater  commander.  This  project 
builds  upon  technology  demons tra'-cd  In  PE  63718F,  Electronic  Warfare  Technology.  It  will  also  draw  upon  technology 
developed  In  PE  63749F,  C^  Countermeasures  Advanced  Systems  -  a  newly  formed  Program  Element.  Technology  that  satisfies 
similar  requirements  for  other  systems  may  be  drawn  upon,  puch  as  those  In  PE  62204F,  Aerospace  Avionics;  PE  62713A,  Ex¬ 
pendable  Jammers:  and  PE  63214"],  Tactical  C^  Cour.lermeasurue .  This  project  provides  engineering  development  far  PE 
28n21F,  Electronic  Combat  Support,  where  procurement  funda  are  programmed  for  FY  !985  and  beyond. 

PEP FORKED  BY;  Electionlc  Systems  Division,  Hanscom  AFB,  HA  -  management  of  development  and  production  programs: 
Air  Korr<^  Avionics  Lah,  Wr tght-P’»tterson  AF8,.  OH  and  Rome  Air  Development  Center,  Rom?^,  N'Y  -  technique  development  for 
c  junt.erme'*8u''t3 . 

^0)  PROCiFlAM  ACCOMPLISHMENT  AND  FJTURE  ’*R0GICAHS: 


1.  (U)  h’\  1981  ard  Prior  AcccmpllshBients  K-'t  Appllcnaie. 

FY  1982  Program;  Definition  and  initial  engineering  developoenc  of  ground-based  jammlng/deccpt  Ion  system  an'" 
.’tnalysia  system  for  evaluation  of  ]  Eoglocerlng  develojveent  of  C- 

countfrir'*38ures  operational  support  data  haf^. 

3.  CJ)  FY  1983  Planned  Program;  The  Air  Force  will  continue  the  engineering  developtsont  tasks  b  gun  Ir.  PY  1982  as  well 
as  begin  definition  aitd  engineering  development  of  khe  countermeasures  pat^tc  management  sy.;tem. 

FY  1964  Planned  Program;  Continuation  of  all  prcvioc^ly  started  eng(na.erlng  development  tasks  for  ground-based 
synteas  as  well  as  initiation  of  development  of  an^ 
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Project;  #2726 

Prograos  Element;  I6A72AF 

UOD  Mission  Area;  Escort,  Stand-off  and  Counter  #372 
“).  (U)  Program  to  Completion;  This  is  a  continuing  program. 

6.  (U)  Milestones;  Not  Applicable. 

7.  (U)  Resources; 

FY  1981  FY  1982  FY  1983  FY  198A 

Actual  Estimate  Estimate  Esitmate 

RDT&E  3,655  5,276  17,757 

8.  (U)  Comparison  with  FY  U82  Descriptive  Summary;  Not  Applicable 


Title:  Electromagnetic  Combat  Support _ 

Title:  Tactical  Countermeasures 
Budget  Activity:  Tactical  Programs, 


Total 

Additional  Estimated 

to  Complete  Costs _ 

11,600  38,350 
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FY  198S  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element*  #64725F 

DOD  Mission  Area'  Tactical  Command  and  Control,  #344 
(U)  RESOURCES  <PRO>TECT  LISTING);  ($  in  Thousands) 


Title:  Combat  Identification  Systems 
Budget  Activity:  Tactical  Programs,  14 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

Fv  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

4,552 

12,155 

20,552 

28,125 

Continuing 

Not  Applicable 

2463 

Mark  XII  Identification 

To  Be 

To  Be 

Friend  or  Foe  (IFF)  Program 

2,553 

900 

1,900 

Determined 

Determined 

2.S97 

Noncooperative  Identifica¬ 

tion  Subsystems 

3,900 

6,400 

14,900 

Continuing 

Nut  Applicable 

2598 

Cooperative  loentlf Icatlor 

Systems 

400 

Continuing 

Not  Applicable 

2751 

Indirect  Identlf Icatloa 

Subsystems 

1,700 

1,800 

Continuing 

Not  Applicable 

2778 

TA'I  Air  Identification 

1,999 

6,955 

12:452 

9,325 

Continuing 

Not  Applicable 

BRIEF 

DESCPIrTION  OF  ELEMENT  AND  MISSION  NEED: 

The  purpose 

of  this  p/ogram  element 

is  to  accomplia 

U  engineering 

developme:. 

L  of  system?  ttist  will  provide 

reliable  long-racge  identification 

of  airborne 

targets  in  both 

all-weather  and 

hostile  electromagnetic  countermeasures  < 

envirenments 

This  program  is  necessary  because 

the  numerical  superiority  of 

the  projected  threat  demands  that  ve  be  capable  of  engaging  thv5  enemy  at  lon^  ranges  with  our  beyond  visual  range  weapons. 
The  long  range  Identification  which  Is  a  prerequisite  for  such  engagements 

II 

BASIS  FOn  PY  1983  RDT&E  REQUEST;  Includes  fuiids  for  a  d«sl2n  study  to  determine  the  utility  of  integrating  pass' vu. 
radio  frequency  identif icalion  technology  Into  existing  tactical  aircraft.  Also  continues  su|port  for  tactical 
application  cf  noncooperative  target  identlf Icatton  algorithms  and  the  near-term  desuonotratlon  of  an  Improved  Indirect 
identification  capability.  Costing  of  these  efforts  was  based  on  parametric  and  engineering  CGtimates  performed  by 
the  Combat  Identification  System  Program  Office  at  the  Aeronautical  System  Division.,  Wright-Patterson  Air  Force  Base,  Oil 
as  of  12  November  1981. 
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Program  Element:  #6A725F 

DOD  Mission  A-'ea:  Tactical  Commau<iS  &nJ  Control,  #344 
(U)  COMPARISON  WITH  PY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 


RDT££  2,553 

(U)  OTHER  APPROPRIATION  FUNDS: 


Project  2597  FY  81 

Procurement  ^(Aircraft) 

(Quantity  -  Dual  Mode  Recognizer 
Modifications)  -  27130F 


FY  1982 
Estimate 


12,200 


Fv  82 
Estimate 


^includes  initial  spares 
Project  2778 

Procurement  *  (Aircraft) 

(Quantity)  27130F 

*lnc\ude8  initial  spares 

Operations  and  Hodlf ications  72207K 

Project  2463 

Procurement  *  (Aircraft) 

(Quantity  "  Hark  X(I  Interrogator 
and/or  Transpoader  Modifications) 

2?l3aF 

27l3ir 


Title:  Combflt  Tdentlf ication  Systems 
Budget  Activity:  Tactical  Programs,  #4 


FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

To  be 

determl ned 

Continuing 

Not 

Applicable 

FY  83 

Est irate 

FY  84 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

13,000 

(60) 

26,300 

(244) 

41,^30 

(304) 

3,900 

130,000 

(500) 

133,900 

(500) 

16,400 

3,  ICO 

2.300 

5.4C4) 

;l.no) 

(2^) 

(1,720) 

1,700 

600 

2,300 

(480) 

(220) 

(700) 

83G 

A 
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Program  Element:  #647 25F 

DOD  Mission  Arsa:  Tactical  Command  and  Control,  #34h 


Title:  Combat  IdentiflcaMoc  Systems 
Budget  Activity:  Tactical  Programs,  #4 


Project  2463  (Con't) 

FY  81 

FY  82 
Estimate 

FY  83 
Estimate 

FY  84 
Estimate 

Additional 
to  Completion 

Total 
Estima ted 
Costs 

27133F 

3,459 

(1,000) 

3,459 

(1.000) 

27l2aF 

2,811 

(650) 

2,919 

(906) 

5.730 

(1.556) 

*  includes  initial  spares 

Operations  and  Maintenance 

72207K 

1,000 

4,400 

5,400 

57112F 

1  000 

1,000 

57115? 

500 

500 

037 


i 
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Program  Element:  #6A725F  Title:  Combat  Identification  Systema 

DOD  Miaalc.n  Area:  Tactical  Command  and  Control,  #344  Budget  Activity:  Tactical  Programs >  #4 

DETAILED  BACKGROUND  DESCRIPTION:  Current  and  planned  weapons  are  lethal  at  extremely  long  r:inges  under  varying 
weather  conJltlor^s.  Operations  Involving  the  defense  or  use  of  these  high-performance  weapons  must  be  supported  by 
positive  target  Identification  to  allow  our  forces  to  limit  their  exposure  to  such  enemy  weapons  while  still  taklwig  full 
advantage  of  our  ovn  weapons'  capabilities  and  also  preventing  fratricide.  In  view  of  the  numerical  super 'nrlty  of  the 
projected,  threat  and  the  likely  intensity  of  the  air  battle  that  Is  postulated  for  any  future  conflict  In  C  ttral 
Europe  ^  In  March 

1973,  North  Atlantic  Treaty  Organisation  (NATO)  Long  Term  Defense  Program  Task  Force  Five  ^  Air  Defense 

^  Similarly,  the  need  for 

improved  identification  capability  has  been  documented  by  Tactical  Air  Forces  otateaents  of  Heed  304-79  and  305-79  and 
^re  recently  In  a  Joint  Mission  Element  Need  Statement  approved  by  the  Secretary  of  Defense  on  30  October  1980. 


^  The  engineering  development  of 

these  subsystems  as  well  as  the  capability  to  integrate  and  re rrelate  their  outputs  will  be  accomplished  under  this 
program  element.  All  work  will  be  a  Trl-Servlce  coordinated  effort  managed  under  the  Combat  Identification  System 
Prof^ram,  with  the  Air  Force  as  lead  service.  Cooperation  with  NATO  will  be  accomplished  as  appropriate.  The  work  in 
chin  program  element  falls  Into  four  areas.  Project  2463,  Mark  XII  Identification  Friend  or  Foe  (IFF)  Program  Is 
developing  modifications  for  Mark  Xll  IFF  equipment  to  Improve  Its  resistance  to  electronic  countermeasures.  Project 
2397,  Noncooperative  Identification  Subsystems  will  support  the  transition  of  noncooperative,  uutcooaK>us  Identification 
techniques  to  the  f-lS  and  F-16  as  well  as  to  selected  ground  based  sensors  in  support  of  Project  2751  through  various 
engineering  and  test  activities.  Project  2398,  Cooperative  Identification  System  supports  the  engineering  development 
of  A  gJnlaturized  Interrogator  system  for  performing  cooperative  identification  of  airborne  targets.  Near-term 
application  of  such  an  Interrogator  could  provide  an  air -to-alr  :id«nr if Icatlon  capability  for  the  F-16  while  the  far- 
term  application  will  support  backward  compatlbi 11 ly  during  transition  from  the  aging  Mark  Xll  IFF  aysteo  In  use  today 
to  a  replaceeient  system  In  the  1990s.  Project  2751  ,  Indirect  identification  Subsystems  will  develop  and  demonstrate' 
the  means  for  integrating  and  correlating  Identification  dots  fron  multiple  sources  (a.g.,  aenssra  onboard  aircraft  as 
well  as  a  variety  of  command  and  control  elomenta)'  This  Is  Intended  to  raise  the  overall  confidence  and  provide  better 
management  of  the  Identification  function  during  the  weapons  employvaent  process. 

(U)  RELATED  ACTIVITIES:  Work  accomplished  under  this  program  element  la  part  of  an  integrated  Trl-Servlce  effort  to 
Improve  United  States  identification  capabilltiea  worldwide.  Related  actlvltlas  Include:  Program  Element  (PE)  63267N, 
NATO  Future  Identification  System;  PE  635I3N,  Advanced  Identification  Tcchnlcuea;  PE  63706A,  IFF  D»»velop««atB ;  PC  63742F, 
Combat  Identification  Technology;  PE  64211N,  AIHS/ATCRBS/Mark  XU;  ano  PE  64)09A.  IFF  Equipment.  Cooralnatlon  and 
Integration  of  the  various  activities  under  th^se  program  elements  Is  acconpllshed  through  the  Tri-aervlce  Combat 
Identification  System  Program  for  wl;ich  the  Air  Force  Is  lead. 

(U)  WORK  PERFORMED  BY :  The  overall  program  Ir  Jranaged  by  the  Combat  Identlf icttion  Sy-J.-a  'ram  Office  at  the  Aero¬ 
nautical  Systems  Division,  Air  Force  Sysco;*!  Comsrand,  Wright  Patterson  Air  Force  Rase,  1  V  .  program  office  receives 
support  from  the  Air  Fc’-ce  Wright  Aeronautical  Laborstorles/Avlonlcs  Labortory,  Wrighf  Put:  raon  Air  Force  Base,  OH  and 
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Program  Element:  #64725F  Title:  Combat  Identification  Systems 

DOD  Hlsslon  Area:  Tactical  Coomaud  and  Control  #3A4  Budget  Activity:  Tactical  Programs,  #4 

other  oi'flcea  within  the  Aeronautical  Syotems  Division.  Support  Is  also  provided  by  Che  Electronic  Systems  Division, 

Air  Force  Systems  Command,  Hanscom  Air  Force  Base,  MA;  the  MITRE  Corporation,  Bedford,  HA  and  the  ! lectromagnetlc  Compat¬ 
ibility  Analysis  Center,  Annapolis,  MD.  Additionally,  the  following  contractors  are  engaged  In  work,  under  the  Mark  XII 
IFF  Prograjc:  Bendlx  Communications  Division,  Baltimore,  MD;  Hazeltlne  Corporation  .  Greenlawn,  NY*  Quest  Re<s<earch  Corpora¬ 
tion,  McLean,  VA;  Teledyne  Electronics,  Park,  CA;  and  ABINC  Research  Corporation,  Annapolis,  MD. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTIUE  PROGRAMS; 

1.  FY  1*^81  and  Prior  AcccmpllshBenta;  Under  the  Mark  XII  IFF  Program  a  detailed  vulnerability  aaaeaament  of 
existing  Hark  XII  equipment  wea  completed,  various  approaches  for  Iwprovlug  the  electronic  counterrieasurss  performance 
were  Investigated  and  approaches  with  potential  near-term jy}pllc«otlon  were  selected  foi  further  development.  Airborne 
data  collection  and  analysis  In  suppi^rt  of  developing  the! 

was  completed.  Also,  %fork  to  adapt  the 

^Identlf icatlon  algorithm  for  use  on  thej^  ^wae  conduct^.  Add Itlo,. ally,  engineering  analysis  of 

existing  and  planned  command,  control  and  communlcatlona  elements  was  Initiated  to  help  define  met'node  for  Integrating 
and  correlating  Identlf Icatloii  information  from  multiple  sources.  As  part  of  the  Mark  XII  L^F  Program,  contracts  were 
awarded  to  develop  modification  kits  to  Improve  the  electronic  ccuntermcasurcs  performance  of  selected  Mark  XII 
equipment.  Additionally,  efforts  to  determine  the  military  worth/cost  benefit  of  modifying  other  Mark  XII  equipment 
we'.ro  initiated.  The  Initial  versioac  of  the  noncooperar ive  target  Identification  algorithms  were  transitioned  to  the 
F-IS  and  F-16  Program  Offices.  A  feasibility  demonatrstion  of  the  use  o^  a  passive,  radio  frcquei-icy  sensor  to  perform 
airborne  Identification  was  Initiated. 

2.  FY  1982  Program;  Cost  benefit  analyses  and  tests  of  proposed  electronic  counteritessure  Improvement 
modifications  for  Mark  XII  IFF  equipment  will  be  completed  and  the  decision  on  implementing  the  improvements  will  be 
made.  Ala^o  engineer In^^^nalysis  of  a  minlaturiaed  airborne  interrogation  system  will  begin.  This  analysis  will 
Investlgati  the  use  or 

The  nea;.‘-term 

application  of  such  a  syatem  could  provide  an  alr-to-aii  Identification  capability  for  the  F-16  while  the  far-term 
application  will  aupport  backward  compatibility  during  the  transition  from  the  aging  Mark  Xll  IFF  system  In  use  today  to 
a  replacement,  system  in  the  I990s>.  Additionally,  a  near-term  lii-theetcr  demonatretioo  of  indirect  Identification 
techniques  will  be  Initiated.  This  near-tera  effort  will  exploit  existing  identification.  Intelligence,  survcillence  and 
communications  resources.  The  FY  1982  effort  will  Involve  plenniag/coord  Inst  Ion  efforts  for  such  a  dentonstratlon .  The 
purpose  of  the  demonsrreticn  is  to  show  the  value  of  fuelng  date  from  existing  sensors  end  com'aunlcetlon  systems  to 
Improve  the  overell  identification  ptocess.  Further,  efXprts  to  empheslse  the  treusltion  of  eoncooperative  identlfica- 
t.1on  Ctjjjhroloj,/  (anticipate  incorporation  into  the  J  aad  the  r-16  _ 

will  continue  through  various  engineering  and  flight  teat  activities.  Moocooperatlve  identification  ter.hnology 
will  elso  be  applied  to  selected  ground  based  sensors  In  support  of  the  near-term  ir^dlrect  Idrntif ir.etlon  activities. 
Also,  the  feasibility  demonstration  of  the  use  of  a  passive,  radio  frequency  sensor  to  perform  airborne  identification 
will  be  completed. 
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Program  Element:  #64725F  Title:  Combat  Identification  Systems 

DOD  Mission  Area:  Tactical  Gomctaod  and  Control,  #344  Budget  Activity:  Tactics!  Programs, 

3.  FY  1983  Planned  Prograa:  Based  on  the  results  of  the  feasibility  demonstration  completed  in  FY  1982,  a 
design  study  to  determine  the  utility  of  passive,  radio  frequency  Identlf Icetlon  technolcgy  for  existing  tactical  alr- 
craft  will  be  Initiitted.  Support  will  be  provlded  to  contl’^^«e  the  development  and  refinement  of  the 

Additionaliy ,  technical  assletance  will  be  provided  to  Investigate 
transitioning  the  radar  Identification  algorithm  lo  the  E~3A  aircraft.  .U.ao,  continued  e:pp<j?t  will  be  pri>vided  for 
the  design,  fabrication  teat  and  Integration  of  noncooperative  Identification  technology  into  future  Indirect  Idenrifi- 
cation  efforts.  In  addition,  efforts  In  aupport  of  an  In-theater  dcmonatratloo  of  Improved  indirect  Identification 
techniques  using  existing  sensors  and  communication  aystecia  will  continue.  Pls^nlog  for  the  transition  of  the  multiple 
sensor  integration  work  of  Prograa  Element  63742F  to  engineering  development  will  also  begin. 

A.  FY  1984  Planned  Program:  Continue  deelgn  of  passive,  radio  frequency  ideutlf Icitlon  techniques  for  onboard 

Integratlor  and  demonatratloa.  Continue  development  and  refinement  of^ 

^  Support  the  Integration  of  Identification  data  from  :  ultlpl^  sensors  onboard  the  F-15  elrcraft.  Con¬ 
duct  an  In-theater  demonstration  of  Improved  Indirect  Identification  technlquea  and  support  efforts  tc  Incorporate  these 
techniques  into  the  Tactical  Air  Control  System. 

to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Mlleatonea:  Not  appLiceble. 

7.  (U)  Rfeiourcea :  Not  appMcable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  Not  Applicable. 
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Project:  #2597  Title:  Koncoopcrative  Identification  SyatemB 

ProgrdB  Element:  #66725F  Titl^i:  Alrcr&tt  Identification  Systeaa 

DOD  Mission  Area:  Tactical  CoMc.aad  and  Control  1254  Budget  (.Activity:  Tactical  Programs,  #4 

DETAILED  BACKGROU^ifii’D  AND  DESCRIPTION:  Peyond  visual  range  identiif caticn  of  airborne  targets  is 

_  _  In  March  1978,  Nor:h  Atlantic  Treaty  (NATO)  Long  Term  Defe’i^e  Program  Task 

Force  fiye  on  Air  Defense « 

Similarly,  the  need  for  improved  identification  capability  lies  been  documented  by  Tactical  Air  Forces 
Stateaenta  of  Need  304-79  and  305’'-79  and  more  recently  in  a  Joint  Mitciof'  Element  Need  Statement  approved  by  the  Secretary 
of  Defense  on  30  October  I9b0.  p* 


several  complementary  cooperative  and  noncooperative  identification 
techniques  as  veil  as  their  integration  are  bejfng  developed  under  the  Air  Force  led,  Trl'Service  Combat  Identification 
System  Program.  This  project  accompliithej  the  engineering  developarut  of  the  most  promising  metnods  for  noncocperatlve 
target  identification.  Primary  emphasli  is  on  techniques  that  can  be  applied  to  ^e  F *15  and  F-16  aircraft  by  the  mid 
19808.  Im*J.uded  in  these  '•"t  Uniques  Is  the  Dual  Mode  Kecognltir,  i  techniq.'.i  whichL 

~7  Another 

technique  using  radio  frequency  emlssicno  from  the  target  aircraft  to  perform  loag**range,  ndverat  weather  identification 
passively,  is  undergoing  feasibility  demonstration,  this  pcolect  will  also  develop  the  capability  to  Integrate  and 
correlate  ideniif icatloo  inforisatlon  from  mulciple  sources  onboard  th^  weapon  system.  Also,  noncooperstlve  identification 
technology  is  being  applied  to  support  the  near-term  demonstration  uf  improved  indirect  identification  capabilities 
and  future  architecture  implameptation  of  ths  indirect  capabilltlea  into  the  Tactical  Air  Control  System. 

(U>  PELATSD  ACTIVITIES:  Work  accomplished  vnder  this  program  element  is  part  of  an  Integrated  Trl-Service  effort  to 
Improve  United  States  idectlf Icatici*  cit-ablU worldwide.  Related  activities  include:  Program  Element  (PE)  6J267N, 
NATt3  Future  Identification  System;  PC  bJ5i5N^  Advanced  Identif ic^'tlon  Technicuea;  PE  63706A,  IFF  Developments;  PE  64211N 
AlM.>/ATCRBE/»Urk  XII;  P£  61709A,  IFF  Equipeeat;  snJ  PE  63747f,  Combat  Identif Icacloa  Technology.  Coordiaation  ind 
ii.tegfaCl^.a  of  the  various  activities  under  these  program  elements  is  acccvplished  fhrovtgh  the  Combat  identification 
Svates  Program  for  which  the  Air  Force  Is  lead  service. 

<U)  WORK  PERFORMED  BY;  The  oveiall  program  is  managed  by  the  Combat  Identification  Svatecs  Program  Office  at  the 
Aeronautical  Systems  Division,  Air  FotC*  Systems  Command,  W'righc-Par terson  Air  Force  Bene,  The  Air  Force  Wright 

Aeronautical  Labotatorles/A/ioni.  a  Laboratory,  Wrlght-Pat terson  Air  forte  Base,  Oi*  la  aasiiting  the  Combat  Identification 
System  Progrpe  Office  in  the  management  of  thlt*  project  >  Contractors  supporting  this  effort  include:  Westingltouse  Cor?., 
Baltia&ore,  .MD;  Hughes  Aircraft  Co-,  Culver  City,  CA;  HcDcnnell  Touglag  Aircraft  Corp.,  £t.  Louis,  HO;  and  Oeaeral  rynamics 
Corp.,  Fort  Worth,  TX. 

PRDCRAM  ACCOMPLISHMENTS  AhD  VVTVU£  PROGRAM : 

FY  1981  and  Prior  Accompli shijeots:  Thia  ofoject  began  In  FY  I9b0  but  was  riot  funded  In  FY  1981  because  of 
Congrtasional  concerns  that  the  nonrooperativc  Icatio tecl.nology  wav  not  tranttUlor.litg  to  the  field  fast 

enough.  To  address  these  concerns  and  maintain  program  continuity,  Is^ratc^  development  and  flig^  test  ecCtvities 
aapporiing  the  transition  of  the  Dual  Mode  Recognition  ce^^hnlque  tnioj^  completed 


Project;  #2597 
Program  Element:  #64725P 

DOD  Hiaslon  Area:  Tactical  Coanantj  and  Control  1344 


Woncooperatlve  Identification  Systema 
Title:  Combat  Identification  Syatema 
Budget  Activity:  Tactical  Programa,  #4 


and  Initial  veraloaa  of  the  DMK  radar  algorithm  were  transitioned  to  the  F-15  and  F-16  program  offices*  In  addition, 
a  fea'^ibillty  demonstration,  using  an  off-the-shelf  radio  frequency  sensor,  was  initiated  to  investigate  the 
detection,  analysis  and  correlation  of  electronic  emissions  from  target  aircraft  as  e  tasis  for  performing 
noncooperative  identification  passively.  Also,  the  Initial  planning  and  analysis  in  support  of  a  near-term 
demonstration  of  improved  indirect  identification  capabilities  was  conducted* 

2.  FY  1982  Program;  Tht.  feasibility  demonstration  of  of f-th«-sat*lf ,  radio  frequency  sensor  technology  to  per¬ 
form  airborne  target  identification  passively  w^ll  be  completed*.  Engineering  development  support  will  be  provided  to  the 
F-16  program  office  for  application  of  the  Dual  Mode  Recognition  (DHR)  noncnoperative  identification  algcrithmr 

‘  This  involves  the  translation  and  ii  legratfon  of  the  DHR  algorithm  software  into  the  radar/programmablc 
signal  processor  a*’c.hitecture .  Additionally,  work  in  preparation  for  a  near-term,  in- theater  demonstration  of  improved 
Indirect  identification  capabilltiea  will  be  conducted*  Besides  the  development  and  planning  in  support  of  the  sctusl 
demonstration,  this  involves  the  development  and  integration  of  noncooparatlve  identification  technology  for  •  in  the 
European  demonstration  at  s  Tactical  Air  Control  System/Coatrol  ind  Reporting  Center*  The  demonstration  ic  expected  to 
provide  a  basis  for  trsnsitioning  an  improved  identification  capability  to  the  command  and  control  systems* 

3.  1963  Planned  Program:  A  design  study  will  be  initiated  to  determine  the  utility  of  Integrating  passive, 

radio  frequency  identification  technology  into  existing  tactical  aircraft  <e*g*,  F-16).  Also,  continued  eagineeri^g 
support  ^111  be  provided  to  the  F-16  for  application  and  refinement  of  the  Dual  Mode  RccoKnition  noncooperatit^e 
Identlf icatl'in  algorithm'^  ^  • 

A'^ditior.jlly,  the  near-temt,  in-theater  demonstration  of  improved 
indirect  identification  capabilities  will  be  trsnsiflbned  end  cootinui^J  under  Project  2*51.  In  addition,  initial  plan¬ 
ning  activities  will  begin  in  support  of  the  expected  tr.msition  to  engineering  development  of  onboard  integration  of 
Identification  data  from  multiple  sources* 

4.  FY  1984  Planned  Program:  Based  on  the  results  of  the  FY  I9’d3  design  study,  engineering  dtfvclopment  activity 
will  begin  to  support  the  integration  of  passive,  radio  frequency  ideattf Icstion  technology  into  erisiiing  tactical 
aircraft  (e*g*,  F-16  radar).  Also  engioeerlng  support  and  flight  testa  in  support  of  tf-e  application  of  the  Dual 

Mode  Recognition  algcritimi^  JwlU  be  completed.  Additionally,  an  improved  Indirect  identlf tcaiiun  capa¬ 

bility  will  be  demonstrated .  and  the  architecture  f^r  improved  lndifcc.t  id  .tr>tl  flea  Cion  capabilities  will  begin  fo  b« 
kUie^rated  into  the  Tactical  Air  Cortrol  System*  Also,  engineering  develup«aaat  of  the  onboard  integration  of  identifi¬ 
cation  of  data  from  multiple  sources  will  ''>egAn  with  initial  emuhasts  on  applicetlv^n  to  the  F-15  aircraft* 

Program  to  Completion;  Engineering  development  ictlvity  in  support  of  the  integration  of  passive,  radio 
frcHurncy  Identlf  lea  tloj^.  technology  Into  existing  tactical  aircraft  will  continue.  ;»lao,  otHev  noeconper'it  Ive  taraet 
rerognitloi.  techr.iques| 
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L.  _Jwill  be  aelected  tor  engineering  developaent  and/or  enhancement  as  their  utility  la  deaonstrated  through 

advanced  developaent  or  other  suitable  aeans*  In  addition,  the  developaent  and  rcfineaent  of  the  onboax*!  integration  of 
identification  data  froen  aultiple  sources  will  contluue.  This  is  a  continuing  prograa. 


6.  (U)  Milestones:  Not  Applicable 


7.  (U)  Resources:  ($  in  thousands) 


FY  1981 
Actual 

RDT4E 


8.  (U)  Comparison  vlth  FY  198i  Descriptive  Suaaary; 


FY  198? 
Istiaate 

FY  1983 
Estiaate 

FY  1984 
Estiaate 

Additional 
to  Coapletion 

Total 

Estimated 

Costs 

3,900 

6,700 

15,500 

Continuing 

Not 

Applicable 

3,900 

To  Be 

De's’e  rained 

Continuing 

Not 

Applicable 
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Program  Element:  #  64733F  Title  Surface  Defengfc  Suppression 

DOD  Mission  Area:  Defense  Suppression,  #224  Budget  Activity  Tactical  Programs,  #4 


Total 

Estimated 

Costs _ 

188,711 

40,911 

123,500 

22,500 


*  This  effort  has  been  rjoved  to  FE6A606/  Conventional  Standoff  Weapon  (CSW)  to  dovslop  a  jatt''resiirant  data  link  for 
CSW. 

(U)  BRIEF  DESCRIPTIOM  OF  E7.EMECT  AND  MISSION  NEED:  llils  piogram  develops  the  GBU-IS  Modular  Guided  Weapon  System.  This 
weapon  ts  a  2000  lb  class  guided  glide  bomb  designed  to  destroy  high  value  targets  (Interdiction)  and  enemy  8urface*to-*alr 
defenses  (defense  suppression).  The  In-proiuction  CBU-IS  with  television  and  data  link  (TV/(:L)  io  optimized  for  low 
altitude  launch  allowing  precise,  delivery  wllle  providing  standoff  range  to  t^e  delivery  aircraft.  This  coablnation  of 
low  altitude  delivery  end  standoff  reduc.?s  expoaura  of  the  delivery  aircraft  to  eusay  defenaoa.  Thiis  program  provides 

Improvements  to  CBU~15  to  extend  its  effectiveness  against  key  target Ray  development  areas  addresn  nighttime 
end  limited  weather  capability. 

BASIS  IQK  FY  1983  RDT4E  REQUEST:  The  In-productlon  CBU-15  with  television/data  link  guidance  provides  a  highly 
effc'Ttlve  capability  for  precision,  staftd~off  destruction  of  highly  defended  key  targets  iurii^g  dsytime  conditions.  The 
FY  1933  program  ulll  complete  the  integration  and  operational  test  of  an  Imaging  infrared  *ceki*T,  based  u^n  the  censor 
used  for  MAVE&fCK,  to  extend  the  C8U-15  capability  Into  night  operations.  TTi«  Infrared  seeker  will  be  s  modular  replsce- 
aent  for  the  televlnion  i««eker ;  both  will  use  the  tame  data  link.  FY  1983  funding  is  required  for  the  develops- '»nt  of 
a  depot  technical  repair  center  for  the  in-production  television  version  of  the  CBU-15.  In  addition,  the  requested  fund¬ 
ing  will  develop  support  equipment  and  test  procedures  for  the  Inf.sted  s  .cker  to  ensure  s  readiness  to  support  a  FY  1951 
production  decision  for  the  OEJ-15  with  Infrared  guidance.  Budget  estlaistea  for  project  2147  are  based  upon  negotiated 
contract  costs  for  t:oncrsccor  integration  and  test  support  and  up<>o  program  office  estimates  for  conduct  and  support 
of  operational  testing  b..ced  upon  considerable  prior  (7^U-15  test  ejf p*'r lenen .  Estimates  for  projo'rte  2195  are  based  or. 
program  office  experience  with  reflated  endeavors  of  similar  scope. 


(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 


Title 

TOTAL  FOR  PROGRAM  ELEKENT 
Imaging  Infrared  Seeker 
Integration 

Modular  Guided  Weapon  System 
Weapon  System  Integration 
JSOR  Data  Link* 


FY  1981 
Actual 
8,605 


FY  1931 
Estimate 
^.564 

8,164 

1,400 


FY  1583 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 
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Pro^raa  #  6A73'iF  Title  Surface  Defense  Suppreaaion 

DOr>  Mission  Area:  Oefcnse  Suppression,  #^24  Budget  Activity  Tactical  Prograas,  14 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1982 

FY  1981  Estlaate 

RDT&E  8.900  9,800 

Oth^^r  Procurement  (PE  #28030F)  20,724  51,250 

Aircraft  Procurement  10,200  16,400 


OTHER  liPPROPRlATION  FUND^  FY  1983; 

FY  1981  FY  1982 

tua I  Estlaate 

OfAei  Frocurrecfcnt  (PE  #28:)30P)  j 

(Quantity^  ^ 

Al^cr^tf"  Procarewefit  (3010) 

P-I9v*0  10.000  8.4?5 

P'UCO  0  7,500 

T^.)**AL  lU’.O  10,000  15.975 


FY  1983 
Rotloate 

FY  1984 
Estlaate 

Additional 
to  Completion 

Eat  lasted 
Costs 

14,400 

51,310 

10,200 

2,600 

TBD 

199,400 

TBD 

42,600 

FV  1983 
Escii'iste 

FY  1984 
Estlaate 

Additional 
to  Completion 

Total 

Estimated 

9,600 

0 

C 

31,875 

0 

0 

0 

7,500 

9,600 

0 

0 

41.375 

845 
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Progran  Elr:taent:  #  6A733F  Title  Surface  Pefenge  Suppreaaloff 

DOD  Mission  Ares:  Defense  Suppression,  #224  Budget  Activity  Tactlcfel  Programs,  #4 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Tactical  Air  Forces  require  a  capability  to  destroy  key  surface  targets 
with  accurately  delivered  munitions  without  exposing  the  delivery  aircraft  to  enen^y  defenses.  This  program  develops  the 
GBU-I5  Nodular  Guided  Weapon  Syritem  to  meet  that  requirement;  and  provides  Improvements  In  modular  form.  The  GBU-15  Is 
8  cruciform  wing  weapon  optimized  for  very  low  level,  stand-off  delivery  of  a  unitary  or  cluster  warhead  In  the  2000 
lb  ntcige.  T  e  In-prcductlon  configuration  of  GBU-lb  utilizes  a  television  seeker  In  the  weapon  nose  to  provide  extremely 
accurate  targeting  information.  Via  data  link,  an  operator  In  a  standoff,  controlling  aircraft  can  ‘'fly"  the  guided 
warhead  to  a  8p-?tclfic  target  almpoint  providing  high  effectiveness  against  key  Interdiction  (bridges,  tunnele,  power 
plants,  etc),  surface  to  air  defense,  and  ship  targets.  To  extend  tho  capabilities  of  the  GBU-15  Into  conditions  of 
night  and  haze,  an  Imaging  ;nf rated  seeker  highly  common  with  the  MAVERICK  seeker  Is  being  Integrated  Into  GBU-IS  under 
project  2147  of  this  program,  ihe  Infrared  seeker  will  be  a  direct  modular  replacement  for  the  welcvislou  seeker  module; 
both  seekers  will  utDiie  the  same  data  link.  Project  2195  has  developed  the  basic  weapon  system  and  continues  to  develop 
modular  Vmprov.mcnts  to  extend  the  effectiveness  of  the  GBU-15,  and  related  support  equipment.  In  addition  to  the  GBU-IS 
a  planar  wing  variant  optimized  for  high  altitude  launch  has  been  developed  within  Project  2195.  Development  of  that 
version,  designated  the  0111-20,  has  been  terminated  due  to  fiscal  constD^lnts  and  problems  encountered  durli^  testing. 

(U)  RELATED  ACTIVITIES;  Related  and  auppottlng  efforts  are  pursued  in  Program  Element  (PE)  64606?,  Conventional  Standoff 
Weapon  end  PE  64608F,  Close  Air  Support  Weapon  System.  PE  64606F  develops  a  conventional  standoff  weapon  of  greater  capa¬ 
bility  than  the  GBU-15;  PE  64608F  develops  an  Imaging  Infrared  seeker  to  be  used  on  the  Air  Force  and  Navy  veralots  of  the 
MAVERICK  and  CBn-13.  PE  64606F  also  Ircludea  the  development  of  a  j&m-rcsistant  data  link  for  the  conventional  standoff 
weapon;  this  data  link  may  have  application  to  the  G?U-15,  although  this  is  not  the  focus  cf  the  effort. 

PERFOViNED  BY;  Program  m«nagcff.>nt  provided  by  Headquarters,  Air  Force  Systems  Command  (AFSC),  Andrews  ATB  MD, 
and  Armament  Division  (AD),  Eglln  AFB  FL.  Major  contractors  are  Rockwell  International,  Columbus  OH;  Fairchild  Camera 
Inst,  Long  Islai*'!  }r<\  and  Hugher  Aircraft  Co,  Culver  Clty/Cancga  Park  CA. 

(’)  PROGRAM  accomplishments  AMD  FbTURE  PROGRAMS; 

1.  (H)  17  1981  and  Pt tor  Accomplishments;  Roth  the  Plansr  Wing  GBU-20  and  Cruclfort  Wing  GBU-15  Veat^ns  Incorporate 

prior  /ear  de/elop^sient:  efforts  which  began  in  FY  1974.  These  Include  design  Siid  wind  tunnel  jork,  design  of  a  data 
link,  and  development  of  a  cluster  warhead  knowi:^  as  the  Cluste**  Lomb  Unit  (CaU-75).  Development  and  flight  testing  cf 
the  Uo^lc  Cruciform  Weapon  was  to  be  completed  In  FY  1976;  however,  due  to  the  operational  advantages  of  s  weapon  with 
data  link,  the  Might  test  prcgria  was  expanded  to  Include  data  link  testing  %rhlch  wss  completed  in  esrly  FY  1978. 

A!  so,  Dlstancu  Measuring  F.qulpmeiit  (DME)  equipped  Cruciform  and  Planar  Wing  Weapons  were  flight  tested.  Additional 
testing  of  the  CBU-15  wua  completed  in  March  1980  to  satisfy  Congresslonsl  concerns  which  arose  during  the  FY  1979 
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Program  Element:  #  6473jF 

DOD  Mission  Ate^:  Defense  Suppression^  1224 

Appropriations  hearing.  Flight  testing  ol  ttte  Planar  Wing  Weapon  (GBU-20)  with  television  and  data  link  was  conducted 
with  the  B-'52D.  Development  of  the  Planar  Wing  GBU-20  has  been  terminated  due  to  fiscal  constraints  and  problems  en¬ 
countered  during  testing.  Ttie  GBU-15  program  ma  zero  funded  In  FY  1980.  It  was  continued  through  FY  1980  using  FY  1979 
funds.  The  GBU-15  (cruciform  wing  weapon;  wa<j  recertified  for  production  by  the  Depat Lment  of  Defense  In  April  80.  Fund 

Ing  for  Initial  USAF  production  of  GBU-15  was  provided  by  Congress  In  the  FY  1980  Supplemental  Appropriations  Bill;  the 

Initial  USAF  production  contract  was  awarded  In  September  80.  Imaging  Infrared  seeker  and  GBU-15  module  Integration  was 
conducted,  and  environmental  testing  was  conducted  In  1981.  Support  equipment  for  the  In-productlon  GBU-15  with  televi- 
sion/dala  link  (TV/DL)  was  developed  and  updated  to  the  production  configuration. 

2.  (U)  FY  1982  Program;  Operational  flight  testing  for  the  GBU-15  with  Infrared  aeeVer  will  be  Initiated  to 

denonatrate  the  capability  of  thlb  ayatem  to  accurately  attack  high-value  targets  during  night  and  haze  conditions. 

This  seeker,  as  a  modular  replacement  for  the  in-productlon  television  seeker,  will  provide  the  GBU-15  precision,  stand¬ 
off  attack  capability  on  a  2A-hour  basis.  De'-elopment  of  the  depot  technical  repair  center  for  the  In-productlon  GBU-15 
will  be  initiated.  Support  equipment  and  test  procedures  for  the  Infrared  seeker  will  be  developed  to  ensure  a  read¬ 
iness  to  support  a  FY  1983  production  decision  for  GBU-15  with  Infrared  guidance.  Funding  dlffer^inces  from  that  shown 
in  the  FY  1982  Descriptive  Summary  reflect  the  FY  1982  funding  appropriated  for  this  program  element,  the  termination  of 
the  GBU-20  Planar  W'lng  Weapon,  the  transfer  of  the  Jam-reslatant  data  link  to  PE6A606F,  and  the  resultant  restructuring 
of  the  Imaging  infrared  seeker  integration  and  teat  project. 

3.  (U)  FY  1983  Planned  Program;  Testing  will  be  completed  and  a  production  decision  obtained  for  the  GBU-15  with 
imaging  Infrared  seeker  >  Development  of  depot  tech:nlcal  repair  center  for  the  In-productlon  GBU-15  will  be  completed. 
Support  equipment  for  the  Infrared  seeker  will  be  updated  to  a  production  configuration. 

4.  (U)  FY  19QA  Planned  Program;  The  production  of  the  GBU-15  will  continue:  assuming  a  favorabxe  production  decision 

for  the  Imaging  Infrared  version,  production  vlll  transition  from  the  W/DL  version  to  the  Imaging  Infrared  configuration 

5.  (U)  Program  to  Completion;  Production  will  continue  for  the  GBU-15,  in  the  Imaging  Infrared  version,  ass'^ming  a 
favorable  production  decisio';  is  made;  otherwise,  production  will  continue  using  the  TV/DL  configuration.  Funding  dif- 
fereucea  for  total  eatlmaCed  program  coats  from  those  shovm  in  the  PY82  Descriptive  Summary  are  mostly  due  tc  termination 

f  the  CBU-20  Planar  Wing  Weapon  development  and  the  transfer  of  the  jam-resistant  oats  link  to  PE64606F. 

6.  (U)  Milestones; 

A.  GBU-15/TV/DL  Initial  Production  Contract  Award 

B.  GBU-15/TV/DL  Initial  Production  Delivery 

C.  Stait  GBU-15/lnf rared/DL  Operational  Testing 

D.  GBU-15/Infrared/DL  Production  Oeciaion 

*D,'te  presented  in  FY  82  Deacripclve  Summary 
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Program  Element ;  #64733F7  Surface  Defenaa  Sappreaaion 

Test  and  Evaluation  Data 

X.  (U)  Development  Test  and  Evaluation; 

(U)  The  Glide  Bomb  Unit  (G3U)-15(V)/B  Modular  Guided  Weapon  System  is  a  family  of  guidance  and  control  and  airfoil 
modules  whlca,  when  combined  with  alther  the  MK~8A  General  Purpose  Bomb  or  the  Cluster  Bomb  Unit  (CEU)-75A/B  Cluster 
Warhead  can  be  configured  for  various  attack  and  target  conditions.  The  GBU-15  utilizes  a  Cruciform  Wing  airfoil 
optimized  for  low  level  standoff  delivery.  Following  completion  of  Congress tonally  directed  testing  in  March  80  and 
recertification  by  the  Deputy  Secretary  of  Defense,  the  GBU“15(V)  1/B  has  been  approved  for  production^  a  contract  for 
the  initial  United  States  Air  Force  production  with  a  follow-on  option  was  awarded  in  September  80  to  Rockwell  Inter¬ 
national.  This  version  employs  a  televlslon/data  link  guidance  to  allow  the  standoff  delivery  of  the  MK-84  bomb 
against  high  value,  heavily  defended  targets  requiring  precise  hitting  accuracy.  Development  effort  is  continuing  to 
Integrate  and  test  an  imaging  Infrared  guidance  based  upon  the  Maverick  seeker  to  provide  attack  capability  during 
conditions  of  night  and  light  haze.  A  Plonar  Wing  Weapon  variant  developed  under  this  program  eXwmenc  has  been  re¬ 
designated  the  GBU'20(V).  Due  to  substandard  test  results  of  that  weapon  ard  fiscal  constraints,  further  develop¬ 
ment  and  test  of  the  CBU-20  has  been  suspended. 

(U)  The  development  contractor  for  the  GBU-15  is  Rockwell  Internatlcnal  Corp.,  Columbus,  OH.  Program  management 
Is  provided  by  Headquarters,  Air  Force  Systems  Command,  Andrews  Air  Force  Base,  MD,  and  its  subordinate  organization. 
Armament  Division,  Eglln  Air  Force  Base,  FL.  The  GBU-15  testing  consisted  of  a  development  test  and  evaluation  effort, 
conducted  by  Air  Force  System  Command,  and  a  combln-d  development  test  and  evaluatlon/lnltlal  operational  test  and 
evaluation  conducted  by  Tactical  Air  Warfare  Center,  Eglln  Air  Force  Base,  FI.  A  total  of  44  GBU-I5s  have  comprised 
the  Development  Test  and  Evaluation  portion  of  the  test  program.  Mass  simulation  vehicles  were  used  to  verify  aircraft 
handling  and  safe  Jettison  characteristics  (six  MK-84  and  three  CBU-75A/B  on  F-4  and  eight  MK-84  on  F-lll).  Six 
weapons  were  preprogrammed  MK-84  vehicles  launched  from  an  F-4  to  verify  weapon  response  to  initial  autopilot  design. 
Seven  were  equipped  with  distance  measuring  equipment  (two  MK-84  and  five  CBU-75A/B),  Six  MK-84  weapons  were  launched 
from  an  F-4  using  television  guidance  in  the  lock-on-before-laur.f*’i  profile.  Eight  weapons  were  equipped  with  data 
link  guidance  and  MK-84  warhead;  three  launched  from  an  F-4,  twj  from  a  B-52,  and  three  from  an  F-lll.  All  flight 
tests  were  conducted  at  Eglln  Air  Force  Base,  FI.  with  the  exception  of  distance  measuilng  equipment  tests  which  were 
conducted  at  Whltft  Sands  Missile  Range,  NH.  and  the  F-lll  integration  teats  conducted  at  China  Uke ,  CA.  Fuzing  systems 
used  were  the  5MU-124A/B  for  the  MK-84  and  the  FMU-123/B  for  the  CBU-75  warhead.  Results  of  the  FMU-124  reliability 
tesllng  was  .968  at  the  90  percent  confidence  level  (requirement  is  .95/90  percent).  An  extenslvi^  series  of  captive 
flight  teats  was  also  conducted  at  Eglln  Air  Force  Base,  FL.  to  evaluate  airborne  data  link  pod  cov>^rage  and  evaluate 
Electronic  Counter  Measures/Electro  Magnetic  Interference  capability  of  both  the  GBU-15  and  the  AN/AXQ-14  data  link  pod. 
Ground  tests  included  radar  cross  section  testing  and  testing  to  determine  the  antenna  pattern  coverage  of  the  AN/AXQ  i4 
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Program  Elesaent ;  ?64733F,  Surface  Defense  Suppreaslcn 

data  link  pod  on  the  F-4,  F-111,  and  B-52.  Major  chang^^a  for  InUla]  Operational  Teat  and  Eval<tatlon  weapons 
included  Improvements  in  th«  autopilot  for  low  level  launch  capability.  Required  modifications  as  a  result  of  the 
Development  Test  and  Evaluation  program  were  Incorporated  into  Che  Initial  Operational  Test  and  Evaluation  test 
hardware . 

(U)  Hardware  reliability  has  been  e'.camined  throughout  the  GBU-15  test  program.  The  cumulative  demonstration  mean 
tima  between  failure  throughout  the  Phase  I-Phase  IV  Initial  Operational  Test  and  Evaluation  testing  was  25.1  hours 
versus  an  established  standard  of  14.2  hours.  The  goal  established  for  out  of  box  reliability  (Initial  checkout)  for 
the  development  pre**producr.ion  hardware  used  in  the  Phase  III  and  IV  Initial  Operational  Test  and  Evaluation  was  92 
percent  at  the  85  percent  confidence  level.  The  Initial  test  pass  rate  for  Phase  III  and  IV  was  nine  weapons  checked, 
eight  passed,  for  89  percent.  The  use  of  hard  tooling,  circuit  board  redesign,  full  electronics  “burn  In"  and  decreased 
"touch  labor"  during  manufacturing  are  expected  to  Improve  the  out-of-box  reliability  of  the  production  hardware.  The 
out-of-box  reliability  specification  for  the  production  hardware  Is  95  percent  and  will  be  checked  during  the  Follow-cv. 
Operational  Test  and  Evaluation.  The  initial  United  States  Air  Force  production  contract  fcr  GBU-15  with  Television 
guidance  was  awarded  in  September  80;  Initial  production  deliveries  are  scheduled  to  begin  In  December  81.  With  the. 
exception  of  produclblllty  changes,  the  Initial  Operational  Test  and  Evali;;ation  hardware  represents  the  form,  fit,  and 
function  of  the  hardware  being  procured.  Follow-on  Operational  Test  and  Evaluation  using  production  GBU-lSs  Is  planned 
during  Aprll-September  82.  The  GBU-15  with  Television  guidance  satisfactorily  passed  the  environmental  qualification 
tests  as  required  by  Military  Standard  810B. 

(U)  The  integration  of  the  Maverick  Imaging  Infrared  seeker  into  the  GBU-15  will  extend  GBU-15  operation  into 
conditions  of  night  and  light  hare.  Advanced  development  module  testing  was  conducted  during  the  period  1  August  19>9- 
31  December  1979.  This  testing  was  designed  to  evaluate  the  functional  aspects  of  hardware  design  and  investigate  soiwe 
operational  use  concerns.  Imaging  infrared  seekers  and  GBU-15  weapon  modules  will  be  acquired  during  1981  to  support 
Development  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation.  Development  Teat  and  Evaluation  la  scheduled 
to  begin  in  January  l?B2.  .nlclai  Operational  Teat  and  Evaluation  is  scheduled  for  August  1937-July  1983.  The 
principal  test  site  for  Development  T^ist  and  Evaluation/Initlal  Operational  Test  and  Evaluation  will  be  Eglln  Air 
Force  Base,  FL.  A  Test  and  Evaluation  Master  Plan  has  been  prepared  Identifying  specific  developxaent ,  operational 
effectiveness,  and  operational  8ul^n''ility  objectives.  Specific  measures  of  effectiveness  will  be  developed  for  each 
objective  and  published  in  the  Development  Test  and  Evaluation  and  liiitial  Operational  Test  and  Evaltation  Test  Plane. 
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Test  and  Evaluation  Data 

2.  (U)  Operational  Teat  and  Evaluation  Data: 

a.  (U)  GBU-l5/Cruciform  Wing  Weapon  (CUW)/Televi8ion/Data  Link, 

(1)  (U)  The  testing  of  this  weapon  was  accomplished  in  four  phases.  Phases  1  and  II  were  combined 
Development  Test  and  Evaluation/ Initial  Operational  Test  and  Evaluation  (OT&E/IOT&E)  conducted  by  the  Armament  Division 
and  the  Tactical  Air  Warfare  Center  (TAUC)»  October  1975-December  1377.  The  lOTIiE  Report  Jas  published  in  November  197C 
(TAC  Project  75C--003T,  GBU~15  OWW  lOT&E  Phase  III  and  IV,  Secret).  Both  reports  are  available  through  the  Defense 
Technical  Information  Center,  Cameron  Station,  Alexandria,  Virginia  223H. 

(2)  (u)  For  all  four  phases  of  the  test  program,  the  Air  Fcrce  Test  and  Evaluation  Center  (AFTEC) 
approved  the  T^JkC  test  plans,  monitored  the  testing,  and  provided  independent  comments  on  tne  test  results  to  the 
Chief  of  Staff,  United  States  Air  Force. 


(3)  (U)  In  addition  to  the  GEU-) 5  lOTAE,  four  weapons  were  launched  during  other  prejame.  Three 

weapons  were  launched  during  the  F-lllF  PAVE  TACK  DTAE/IOT&E,  and  one  weapon  was  launched  duri  ig  the  Preclaion  Guided 
Munitions  Demonstretion  for  the  Secretary  of  Defense  at  White  Sands  Missile  Range,  NM,  December  197G. 

(A)  (U)  The  following  Is  a  summary  of  test  results: 


(a)  A  total  of  21  GBU-15  lOT&E  launches  were  conducted:  17  from  cne  F-v fi  and  four  from  the 

F-lllF. 

One  of  tfTe  failures  was  hardware  related;  during  launch  of  Phase  IV,  the  'Jeapon  d irectional/vertical  gyro  failed  to 
uncage.  Two  launch  failures  were  operator  Induced,  and  one  launch  failure  was  wealher  related. 

(b)  Of  the  21  launches,  12  weapons  were  launched  at  a  release  altitude  below  300  feet  >hove 

ground  level.  __  ^  The  gyro  malfunction  accounted  for  one  uf  the  failures;  the  other 

failure  was  due  to  operator  error  (weapon  launched  out  of  envelope). 


(c) 
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(5)  (U)  A  follow-on  operational  test  ^-nd  ev/vi  atlon  (FOT&E)  of  the  G3U-15/TV  weapon  Is  being  planned  by 

chu  Tactical  Fighter  Weapons  Center.  The  test,  scheduled  rll  to  September  1982,  Jill  consist  of  25  weapons  launches 
from  the  r-4fc  PAVE  TACK,  and  F-lllF  PAVE  TACK  aircraft.  Empi'ssls  during  FOTAE  will  be  placed  on  the  developm.*nt  of 
additional  tactics  to  enhance  CBU-15  employment  and  verification  that  deficiencies  noted  during  lOT&E  have  been  cor¬ 
rected. 


b.  (U)  CBU-15  CWW/Infrared  (IR)/Data  Link. 

(1)  (U)  rhe  Air  Force  la  currently  planning  for  an  lOT&E  of  the  GBU-15  GUW/IR  weapon  In  the  August 

19B2  to  July  1983  tine  period.  AFTEC  has  been  designated  as  the  OTliE  agency  to  conduct  this  lOT&E  which  will  consist 
of  all  weapons  launches  from  the  F  4E  PAVE  TACK  aircraft  (seven  weapons)  and  the  F-lllF  PAVE  TACK  aircraft  (four  weap¬ 
ons).  In  addition,  65  captive-carry  sorties,  using  both  of  the  ahove  aircraft,  will  be  flown  to  generate  approximately 
300  passes  from  which  data  on  target  acquisition,  acquisition  ranges,  and  effects  of  weather  can  be  obtained  and 
evaluated . 


(2)  (U)  The  principal  test  sites  will  be  Eglln  AFB,  Florida,  and  Naval  Weapons  Center,  China  Lake, 

California^  Captive-carry  missions  will  be  flown  off  range  against  realistic  targets  In  the  southeastern  and  north¬ 
western  US-  On-range  targets  for  actual  weapon  launches  will  be  selected  for  the  degree  to  which  they  represent  real 
world  targets.  Tactical  Air  Command  aircrew  and  maintenance  personnel  will  participate  throughout  the  IOf&£. 

c. .  (U)  CBU~20  (formerly  designated  the  CBU-15  Planar  Wing  Weapon) 

(1)  (U)  between  April  1977  and  August  1979,  a  combined  t)T4E/10T&E  of  the  GBU-20  was  conducted  to 
evaluate  thl^  weapon  ^or  employment  by  the  B-52b.  AFTEC  was  the  OTAE  agency  for  this  test.  The  ICTAE  Report, 
published  In  December  1979  under  the  title  B-52D/CBU-15  FWW  lOTAE,  is  available  from  the  Defense  Technics.  Information 
Centev . 

(2)  Bused  upon  test  results, 


(3) 


The  CBU-20  progr.tia  was  officially 


terminated  by  H'J  USAF  PMO,  26  H.»y  1981. 


jiudgeu  Activity;  Tactical  Program,  #A _ 

Program  Element:  y64733F,  Surface  Defense  Supprcaalon 

3. 

CRUCIFORM  WING  WEAPON/MK~84/TE^EVISION/DATA  LINK  TECHNICAL  CHARACTERISTICS 
Characteriatlc  Objective  Threshold  Demonstrated^ 

Maximum  Mach 

Maximum  Altitude  (feet) 

Minimum  Altitude  (feet) 

Range  (Nautical  Mile) 

Accuracy  (feet)  (Circular  Error  Probable) 

RelUblllty  .95  .90^  .95  ^ 

(weapon  hardware  Inflight) 


1  Demonstration  of  parameter  maximum  was  not  necessarily  a  test  objective. 

2  Data  not  specified  In  technical  specifications 

3  Tactical  Air  Command  goal  for  Initial  Operational  Test  and  Evaluation 

4  Demonstrated  during  Development  Test  4  Ev^luatlon/Initlal  Operational  Test  and 

Evaluation  Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation  prograu  conducted  by  Tactical 
Warfare  Center. 

5  bemonstratrd  during  Development  Test  rod  Evaluation  program  conducted  by  Air  Force  Systems  Command 


FY  1983  RDT&E  OESCRIFTIVE  SUMMARY 


Program  Element;  #64?37F 

DOD  Mission  Area;  Self  Protection,  #371 

(U)  RF.SOURCES  (PROJECF  LISTING)  ($  in  thousands); 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

12,273 

54,096 

46,726 

35,133 

Continuing 

Not  Applicable 

2712 

ASPJ  Common  Development 

6,  700 

29,900 

15,400 

14,000 

11^513 

88,71? 

2714 

2715 

F-Ul/ASPJ  Dcvlopment/ 
Integration 

ALQ-131 /CPMS  Development/ 

3,183 

7,900 

11,300 

7,300 

Continuing 

4,100 

Not  Applicable 

33,783 

;;719 

Integration 

F/16/ASPJ  Development/ 

2,390 

16,296 

20,026 

13,833 

6,200 

58,745 

(U)  BRIEF 

Integration 

DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The 

Airborne 

Self  Protection  Jammer 

(ASPJ)  designated 

as  the  ALQ-165 

is  a  Joint 

Air  Force/Navy  engineering 

development  program  for  an 

internally 

mounted  electronic  countermeasures  (ECM) 

^ystem  that  will  provide  self  protection  and  increase  the  probability  of  aircraft  survivability  when  various  tactical 
aircraft  (F-16,  F-IA,  F/A-18,  A-6E,  and  EA*-6B)  are  confront’^fd  by  modern  diversified  radar  controlled  weapon  systems. 
Development  of  associated  support  equipment,  alternate  technology  and  aircraft  Integration  are  included.  Also  Included 
Is  development  of  a  Comprehensive  Power  Management  System  (CPMS)  for  the  USAF  ALQ-131  ECM  Pod  to  be  carried  by  those 
aircraft  not  programmed  for  ASPJ.  Major  component,  subsystem  and  system  development  will  continue  through  the  full 
scale  production  decision.  Engineering  Development  Model  systems  will  undergo  effectiveness,  qualification,  and  reli¬ 
ability  testing.  These  systems  will  also  be  lued  to  prototype  aircraft  installations. 

BASIS  FOR  FY  1983  REQUEST;  This  request  Includes  funds  for  contlruing  Phase  II  (cnglneerlna  development,  fabrica¬ 
tion,  assembly  and  testing^  for  the  lull  scale  devclopsnent  of  ASPJ^  de/elopment  and  testing  of  ttsaoclated  ground  support 
equipaent  and  ASPJ  Integration  with  the  F-16  aircraft.  Also  included  In  this  request  are  funds  to  continue  development 
of  an  advanced  recel ver/procesaor  (R/P),  known  as  the  CPMS,  for  use  ytth  the  ALQ-i3^  ECM  pod.  CPMS  Is  s  derivative  of 
the  basic  ASPJ  R/P.  CPMS  will  increase  the  capability  of  the  AU7-131  ECM  Pod  for  aircraft  not  programed  to  be  equipped 
with  A5PJ.  Cost  eMtlmates  are  based  on  data  fro*  previous  ECM  programs,  engineering  estimates  and  contractual  data 
from  ongoing  programs. 


Title;  Airborne  Self  Protection  Jammer  (ASPJ) 
Budget  Activity:  Tactical  Programs,  #4 


Vrograa  Eleaient:  I6A737F 

DOD  Mission  Area;  Self  Protection,  #371 


Title;  Airborne  3elf  Protection  Jacaer  (ASIJ) 
Budget  Activity:  Tactical  Progranc,  #4 


DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Airborne  Self  Protection  Janmet  (ASPJ)  designated  the  ALQ-?65  Is  a 
Joint  Air  Force/Navy  engineering  development  program  for  an  internally  mounted  electronic  countermeasures  (ECM)  system 
that  will  provide  self  protection  and  Increase  the  probability  of  aircraft  survivability  when  various  tactical  aircraft 
(F-16,  F-IA,  F/A-18,  A~6E,  ar-;^  8A-bB)  are  confronted  by  modern  diversified  radar  controlled  weapon  systems.  ASPJ  is 
necessary  to  counter  present  and  project/ d  threats 

J  The  Comprehensive  Power 

Management  Syutem  (CPMS)  (essentially  the  ASPJ  receiver/processoi >  la  being  developed  for  the  ALQ-131  ECU  j>od.  These 
pods  will  be  used  on  aircraft  not  scheduled  to  receive  ASPJ  (A-7D,  A-10,  and  F/RF-4).  The  ASPJ  program  .lncl«\de8 
development  of  asaociated  support  equipment,  alternate  technology  and  aircraft  Integration.  The  program  will  complete 
major  component  and  subsystem  development  and  continue  system  development  through  the  full  scale  pru'actlon  decision. 
Engineering  Development  Model  systems  will  undergo  effectiveness,  qualification,  and  reliability  testing  snd  wll!  be 
used  in  prototype  aircraft  Installations  for  Development  and  Operational  testing.  Integra::ed  logistics  requirements/ 
teliablllty,  maintenance,  und  tiainiug  will  be  Incorporated.  The  ASPJ  internal  ECM  syateci  is  Intended  for  installation 
In  the  F-16A  aircraft. 

(U)  RELATED  ACTIVITIES:  This  progruC.  is  structured  as  a  joint  Navy/Alr  Force  effort  with  Havy  funds  provided  under 
PE  642i6?l,  Advanced  Self  Protection  Systems.  It  is  the  intent  of  this  program  to  attain  100%  commorislity  of  the  ASPJ 
system  design  for  Internal  application  and  to  equally  share  the  total  Group  B  cost  of  engineering  deve.*opaenv  between 
th-'  two  Serv'c’^s.  The*  Air  Icrce  unJ  Navy  jolrt  J  vel^pmenf  efforis  wr  .’uliiited  J-.'rlng  FY  i979.  .-Jr  Foice  funds 
were  provldt-d  under  IE  64733F,  Fr.iectivo  S/atcas  S’d  ?E  Tactical  FcJtettlve  Systems.  In  FY  '.9S0  Air  Fotcc 

direction  and  t'unde  for  thlo  effort  were  consolidated  under  PE  6473‘/F,  Ai<borne  Stlf  Pirttectlon  Jammer.  The  F-16 
Internal  ECM  (lECM)  efforts  are  dirrctlv  telated  to  Pa,  'liJF,  f-l6  Squadrons.  Thr  ALR-b9  Radar  Warning  Receiver 
Update,  funded  under  PF,  6A739F,  is  being  Interfaced  wl*;h  the  ALQ"165  tc  Insure  operability. 

(U)  WORK  PERFOilKED  BY;  ASPJ  Is  managed  by  a  joint  Navy/Alr  Force  Program  Office  at  the  Naval  Air  Systems  Command, 
Wastilngton,  D.C.  The  Navy  is  the  lead  Service.  The  Air  Force  unique  portion  of  this  program,  Integration  of  CPMS 
into  the  ALQ-ni  and  ASPJ  into  the  F-16,  Is  managed  by  the  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB,  OH. 

The  ASPJ/CPMS  Phase  I  effort  was  accomplished  by  two  competitive  contractor  teams.  One  team  was  Northrop  Corporation, 
Rolling  H/^adows,  IL  and  Senders  Associates,  Harhus,  NH.  The  second  team  was  ITT,  Nutley,  NJ  and  Wectlnghouae  Corporation 
baitlwo/e,  MD.  The  ITT/Westinghouse  team  was  ealected  during  FY  1931  to  proceed  Into  Phase  II  (full  scale  engineering 
development) . 

program  ACCQMPl  ISUHF.NTS  AND  FUTURE  PROGRAMS; 

FY  1981  ana  Prior  Accomplishments;  In  FY  1979,  the  ASPJ  program  sucs^fnCully  passed  the  Defense  Systems 
Acquisition  Review  Council  (DSARCf  II  mllesrone.  As  a  result  of  the  DS^UiC  II  decision,  the  Air  Force  waa  directed 
to  fully  particlpafe  with  the  Navy  In  the  joint  development  of  the  AI.^PJ  system.  During  ITY  1979,  Phase  I  of  the 
ASPJ  engineering  development  effort  was  initiated  with  the  award  of  contracts  to  two  competitive  contractor  teams. 
During  Phase  I,  the  program  proceeded  from  engineering  design  no  critical  design  review  In  FY  1981.  Dtirlng  FY  1980, 
the  Air  Force  decided  to  test  ASPJ  in  the  F-16  and  agreed  to  equally  share*  the  ASPJ  cokaaK>n  development  cost  with 
the  Navy.  Design  studies  for  an  internal  F-16  Installation  were  inltlari'd  prior  to  the  Air  farce  joining  the  ASPJ 


J. 


Program  ElemonL:  #64y37F  Title:  Airborne  Self  Protection  Jammei  (ASPJ) 

tyjD  Mission  Area:  Self  Protection,  #371  Budget  Activity:  Tactical  Programs ,  "IFa 

program,  the  Navy  developed  dual-mode  Traveling  Wave  Tubes,  assembled  an  Advanced  Development  Model  of  the  ALQ-165 
and  conducted  simulator  testing  of  the  ajdel.  The  ASPJ  recoivcr/proceasor  design  criteria  has  been  replaced  for 
Integration  with  the  ALQ'-ni  Electronic  'oante measures  (ECM)  pod.  As  a  re8u>.t  of  the  ASPJ  Diifense  Syate&s  Acquisi¬ 
tion  Review  Council  (OS ARC)  II  Decision  4emoranium  direction,  PE  64737F  was  established  In  the  Air  Force  budget 
with  four  projects  to  permit  better  tricking  cf  program  teaks.  The  ASPJ  Phe«e  I  engineering  design  vaa  completed 
with  the  culmination  of  the  cr\tlcal  dci  Ign  review.  Phase  II  was  Initiated  when  one  of  the  two  competitive  contractor 
teams  was  selected  to  proceed  Into  Engl t jeering  Development  Model  fabrication,  assembly  and  teat.  The  aircraft  manu¬ 
facturer  In  concert  with  the  Al^Q-lbb  dt  elopert  developed  Installation  design  specif icst Ions  for  the  F-16A. 

2.  (U)  FY  1982  Piograj;  Phase  I  I/Ei\glr  seeing  Development  Model  tahr  lest  Ion,  aasemhly  and  test  of  the  ASP'/ 

ALQ-165  will  continue.  F&riy  phasts  of  Development  Test  and  Evaluation  of  the  ALQ-163  and  CPMS  will  com.  nee. 

Early  phase  of  prototyping  the  F-16  ait^craft  will  commence.  Development  and  Integration  of  the  Comprehensive  Power 
Management  System  (CPMS)  illl  coitinue., 

3.  (U)  FY  1983  Planned  Program:  Phice  II  or  the  ALQ-165  will  continue  and  delivery  of  the  Engineering  Development 
Modele  will  begin.  The^v*  models  wll-  >■*  used  in  the  Teat,  Analyse  apJ  PI*  Program  and  in  development  testing.  Proto¬ 
type  aircraft  Irstallatlon  .illl  'ontinae.  Early  testing  of  CPMS  will  commence.  Qualification  testing  of  ASPJ 

and  CPMS  will  he  completed.  Prorotypl.ng  aircraft  will  continue.  The  Increased  costa  are  attributed  to  the  Air  Force 
be-.omlpg  \  full  nar^^cipanJ.  in  ‘e  /IJ  J  p**  jgraa,  Increwaing  the  Alt  Fo’*c«?  shaiv  37Z  to  50*”  and  Integrating  AbPJ 

and  CPMS  m  a  thn  F-lOA  anJ^ALQ-t3l  M  pod  respectively. 

A.  (U)  '^Y  1984  Plan  4ed  Frog! am;  Comnlcte  development  testing.  Initiate  operational  testing. 

5.  (U)  Program  to  Completion;  Coap’ete  Development  and  Operational  Testing.  DSARC  Ill  will  occur  during  FY  1965. 

The  completion  of  Initial  Opcratljual  Test  and  Evaluation,  a  successful  DSARC  III  declaton  and  auhaeque.it  test 
reports  will  conclude  thl«i  englmunlfg  development  program. 

6.  (U)  Milestones ;  Not  Applicable. 


856 


I 


f 

»  i 


Project:  2712 

Program  Zleaent:  I64737P 

DOO  Mission  Area:  Selic  Protection,  1371 


Title:  ASPJ  Coamon  Developaent 

Title:  Airborne  Self  Protection  Januaei  (ASPJ) 
Budget  Activity:  Tactical  Prograaa 


LZTAILED  BACKGROUND  DESCRIPTION:  The  Airborne  ceif  Protection  Jammer  (ASPJ).  ALQ-lSb.  Is  required  to  increase  Air 
Force  and  Navy  tactical  aircraft  survivability  and  provide  an  enhanced  probability  of  niasion  success.  The  Research. 
DevelopiMentj  Test  and  Evaluation  effort  leadi.'*g  to  the  ALQ~165  is  required  to  develop  advanced  Electronic  Countermeasure 
techniques 

Sixteen  ASPJ  Engineering 

Development  Models  will  be  used  for  system  effectiveness  evaluation,  reliability  testing,  qualification  testing  and 
Initial  Operational  Test  and  Evaluation. 

(U)  RiiLATED  ACT IV ITIES :  This  project  is  structured  as  joint  Navy/Air  Fc^ce  effort  with  Navy  funds  provided  under 
PE  6^26li,  project  W0629-TW.  Development  cost  for  this  project  is  being  shared  equally  between  tha  Air  Force  and  Navy. 
The  F-16  Internol  KCM  (lECM)  efforts  are  directly  related  to  PE  27133F.  P-16  Squadrons. 

(U)  WORK  PERFORMED  BY:  ASPJ  Comwon  Development  is  managed  by  a  joint  Nrvy/Alr  Force  Progrrm  Office  ac  the  Naval  Air 
Syotems  Command.  Washington.  D.C.  The  Kavy  is  the  lead  Service.  Air  Force  support  for  this  effort  is  provided  by  the 
Aeronautical  Syi^temo  Division,  Wr ight-Pat teron  AFB.  OH.  The  ASPJ  Phase  I  effort  was  accomplished  by  two  competitive 
contractor  tnaus.  One  teum  was  Northrop  Corporation,  Rolling  Meadows,  £L  and  Sanders  Associates,  Nashua,  i^.  The  second 
team  was  ITT.  Wutley,  NJ  and  ^^est inghouse  Corpuretlon,  baltincre,  MD.  The  ITT/Westinghouse  contractor  team  was  selected 
to  proceed  into  Phase  II  (Puli  Scale  Engineering  Development).  Various  Naval  and  Air  Force  organitrt Ions  are  supporting 
th^s  effort  t!*  julrt  ,>rogr9m  oflice 

program  ACCuMPLISHMENTS  and  FUTURE  PROCRAMS; 

1.  (U)  FY  1981  and  Prior  Accompli shaents;  In  FV  1979,  the  ASPJ  program  succcsetully  passed  the  Defen  e  Syrtems 
Acquisition  Review  Council  (DSARC)  II  milestone.  As  a  result  of  the  DSARC  II  decision,  the  Air  Force  was  directed 
to  fully  partlclpace  with  the  Navy  in  the  joint  development  of  a  comawn  ASPj  system.  During  FY  1979.  Phase  I  of 
the  /SPJ  engineering  development  was  initiated  with  the  award  of  contracts  to  two  competitive  contractor  teams. 
Aircraf*^  installation  studies  were  conducted.  As  a  result  of  the  ASPJ  DSARC  11  Decision  HumoranJum  direction. 

ASPJ  efforts  formerly  accomplished  under  PE  fc4738F  and  6A739F  were  consolidated  under  PE  647 37F.  The  design  phase 
V4S  completed  with  a  critical  design  review  in  FY  81.  and  Phase  II.  Engineering  D«velope%^nt  Model  fabrication, 
as'embly  and  test  pliase  was  initiated. 

FY  1962  Program;  Phase  II,  Engineering  Model  fabrication,  aasemMy  aud  test,  of  the  ALQ-I6b 

dcvelopme-u  wUl  cootlnuc.  Early  phas.es  of  Test,  Analyse  and  Fix  will  commence. 


I 


Project:  2712 

Prograu  ETeaent:  I64737P 

DOD  Mission  Area:  Self  Protection,  #371 


Title:  ASPJ  Coaaon  Developaent 

Title;  Airborne  Self  Protection  Jaaaer  (ASPJ) 
Budget  Activity:  Tactical  Prog.aas, 


3.  (U)  FY  1983  Planned  Program:  Phase  II  of  ALQ-165  deveiopaent  will  continue  and  delivery  of  the  Engineering 
Developaeat  Models  will  coasience.  Developis«t:t  Test  and  Evaluation  will  continue. 

4.  (M)  FY  1984  Planned  Program:  Develcpnent  Teat  and  Evaluation  of  the  ALQ-165  in  the  F-16A  will  be  coapletc'd: 
Operational  Test  and  Evaluation  will  coaaence. 

5.  (U)  Prograa  to  Completion;  Coaplete  Operatlcnal  Testing.  Obtain  a  production  decision  a  Defense  Systeas 

Acquisition  Review  Council  (OSARC)  III.  Coaaence  production. 

6.  (U)  M*  If.stoneg*  Not  Applicable. 

7.  (U)  Resources: 


FY  1981 
Actual 

FY  1982 
Eatlaaie 

FY  1783 
Estimate 

FY  1984 
Estlaate 

Additional 

To  Conpletlon 

Kst iaated 
Costs 

6,700 

29,900 

15,400 

14,000 

11,513 

88,713 

!daaary : 

6,7CO 

27,700 

13,500 

14,300 

62,200 

8 .  ( U )  Coapanson  with  ^Y  1982  j£e scrip t £ uamary : 

P.iT&E  6,7CO  27,700  13,500  14,300  62,200 

(U)  The  cost  Increase  Is  the  result  of  the  USAF  becoming  a  full  participant  In  the  ASPJ  prograa  and  the  share  ratio 
Increased  from  3^1  to  SOS. 


i 
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Project;  2715 

Prograa  Eleaent;  #64737? 

DoD  Mission  Ares;  Self  Protection  #371 

DETAILED  BACKGROUND  AHD  DESCRIPTION;  This  project  supports  adapting  the  receiver/processor  portion  of  the  ALQ-165/ 
ASPJ  to  provide  an  enhanced  power  mansgeaent  capability  (Coaprehenaive  Power  Knnagenent  Systea/CPHS)  for  the  ALQ-131 
electronic  countermeasures  (F.CM)  pod. 

ALQ-131  ECM  pods  will  be  used  on  aircraft  not  scheduled  to  be  equipped  with  the  ASPJ  internal  F.CM  fivstem. 
such  as  the  A-7D,  A“10,  snd  F/RF-4. 

(U)  RELATED  ACTIVITTES;  The  initial  studies  for  the  Coaprehenoive  Power  Mangeaent  System  (CPMS)  were  sccoapllshed  under 
Program  Eleaent  (PE)  64739F.  Modification  of  the  ALQ-131  ECM  pod  to  include  new  techniques  that  will  take  full  advantage 
of  the  CPMS  capability  will  be  accoaplished  under  PE  64739F. 

PERFORMED  BY;  Development  of  the  CPMS  is  managed  by  the  joint  Navy/Air  Force  Airborne  Self  Protection  Jaamer 
(ASPJ)  Program  Office  at  Waval  Air  Systeas  Coanard,  Uashington,  D.C.  Integration  of  CPMS  into  the  ALQ-I.U  pod  is  aanageo 
by  the  Aeronautical  Sysceaa  Division,  Urlght-Patteraou  AFB,  OH.  The  CPMS  effort  lo  being  developed  by  s  joint  venture  of 
two  contractors  composed  of  ITT,  Nutley,  NJ  and  Uestinghousc  Corporation,  Baltimore  MD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

PI  Prior  Accoapllrhaunts;  Studies  werj*  conducted  to  develop  a  design  sppresch  for  integrating  a 

Coaprehensf ve  Power  Hanageaeat  System  (CPMS)  with  the  ALQ-lll  pod,  a^xiaise  ''oamonality  with  ASPJ  and  how  to  reer 
performance  roqulrcaenta.  A  Memorandum  of  Agreeaei::t  was  signed  in  October  1978  wivh  the  Navy  on  CPMS  development. 

f-v  19S2  Proftr.-im:  The  de^’ign  and  critlca'  item  demonstratUn  phase  will  be  coapleled  and  Phase  li. 

Engineering  Develop.»ent  Model  f  abrlCvSt  Ion,  assembly  snd  testing  will  be  inltisted. 

FY  1983  Planned  Program:  Phase  II,  Engineering  Development  Model  isbricstlon,  assembly  and  test,  of  tic  CPMS 
development  will  continue.  Delivery  of  engineering  development  aoCels  will  commence  early  pha&es  of  Deve !o5;rt»ent  Test 
and  Evaluation. 

FY  1984  Planned  Frograa;  Phase  11  of  C?KS  development  will  continue.  Oevelopoent  testing  wilt  be  completed 
and  operational  testing  will  be  inltisted. 

Program  to  ..oaplctioft;  Cc^plete  Operational  Teatiuf.  Obtain  a  Defense  Systems  A-qulaillon 
Review  Council  iDSARC  1 1 1  ^  product ion  decision.  Comneuett  production. 


Title:  AIQ-131/CPMS  Pevelopaent/lntegratlQn 
Title:  Ail  borne  Self  Protection  Jaamaer  (ASPJ) 
Budget  Activity:  Tactical  Programs ,  Id 
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Project:  2715 

Progtao  Elemeut:  #64737F 

DoD  Mission  Area:  Self  Protection,  #3/i 

6.  (U)  KlleBtonea;  Not  Applicable 


Title:  ALQ~131/CPMS  Development /Integration 
Title:  Airborne  Self  Protection  Janimer  (ASPJ) 
Budget  Activity:  Tactical  Programs,  #4 


7.  (U)  Resources; 


FY  1981 
Actual 

FY  1952 
Estinuite 

FY  1983 
Eailmat.'* 

FY  IS 84 
Estl;oato 

Additional 

To  CoBplfetlon 

RDTAE 

3,183 

7,900 

11,300 

7,300 

4,100 

8»  (U)  Cou'carison  with  fi  1982  Descriptive  SuBuaary * 


Total 

Estisaated 

Costs 

33»783 


3,100  15,100  3,600  300  22,100 

(U)  FY  83  Funding  Increase  is  attributed  to  including  all  integration  and  test  planning  costs. 


Project;  2719  Title;  F-16/ASPJ  Developaent /Integration 

Program  Element:  #6A737F  Title;  Airborne  Self  Protection  Jammer  (ASPJ) 

DOD  Mission  \rea;  Self  Protection,  #371  Budget  Activity:  Tactical  Programs,  IrA 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  supports  the  integration  of  the  Airborne  Self  Protection  Jammer 
(ASPJ)  (ALQ-165)  in  the  F-16  aircraft.  The  ALQ-165  is  a  Joint  Navy /Air  Force  program  to  develop  an  internal  electronic 
countermeasures  capability  for  self  protection  of  tactical  aircraft  (F-16,  F-IA,  F-18,  A-6E  and  EA-6B)  to  enhance  mission 
success  and  aircraft  survivability  when  confronted  by  modern,  diversified,  radar  controlled  weapon  systems. 

(U)  RELATED  ACTIVITIES;  Navy  efforts  for  integrating  ASPJ  into  Navy  aircraft  (F-IA,  F-18,  A-6E  and  EA-6B)  are  funded 
under  Program  Element  6A226N  project  W-1A82. 

(U)  WORK  EPRFORMED  BV:  The  ASPJ  Program  is  managed  by  a  joint  Navy//  r  Force  Program  Office  at  Naval  Air  Sye terns 
Command,  Washington,  D.C.  The  Navy  is  the  lead  Service.  The  F-16  Integration  portion  of  this  program  is  managed  by  the 
Aeronautical  Systems  Division,  Wrlghc-Patterson  AFB,  OH.  General  Dynamics,  Fort  Worth,  TX  is  the  aircraft  contractor. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Preliminary  aircraft  Installation  studies  were  completed.  Associate 
Contractor  Agreements  were  signed  with  the  prime  aircraft  manufacturer  (General  Dynamics)  for  preliminaiy  installa- 
ifon  Investigations.  Antenna  measurements  and  aircraft  radar  cross  section  measurements  were  completed.  Aircraft 
cooling  req jlremenrs  were  studied.  Support  equipment  requirements  were  Identified. 

2.  (U)  FY  1982  Program;  Aircraft  manufacturer  complete  installation  design  specification  for 
the  F'16.  Commence  prototype  Installation  and  check  out  in  the  F-16. 

3.  (U)  FY  1983  Planned  Program;  Complete  prototype  installation  in  the  F-16.  Commence  development  testing. 

A.  (U)  FY  198'»  Planned  Program;  Complete  development  testing  and  Initiate  operational  testing. 

5.  (U)  Procraci  to  Completion;  Complete  operational  testing  In  the  F-16.  Obtain  production  decision  for  the  Airborne 
Self-Prote»';tlon  Jammer  and  commence  production  line  installations  In  F-16  aircraft. 

6.  (U)  Mliescones :  Not  Applicable. 
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Project;  2719 

Title:  F- 

-16/ASPJ  Development /Integ 

ration 

Program  Element:  #64737F 

Protection,  #371 

Title: 

Airborne  Self  Protection 

Jammer  (ASPJ) 

DOD  Mission  Area:  Self 

Budget  Activity: 

Tactical  Programs,  #4 

7.  (U)  Resources: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estiniate 

Estimate 

Estimate 

To  Completion 

Costs 

RDT&E 

2,390 

16,296 

20,026 

13,833 

6,200 

58,745 

8.  <U)  Comparison  with  FY 

1982  Descriptive 

Suouaary: 

RDT&E 

2,500 

X2.800 

4,700 

2,400 

22,400 

(U)  FY  83  Funding  increase  is  attributed  to  including  all  costs  associated  with  integrating  and  interfacing  ASPJ  with 
other  F-16  avionics. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #6473§F  Title:  Protective  Syateme _ _ 

DoD  Mission  Area:  Self  Protection  #371  Budget  Activity:  Tactical  Programs/  i^4 


RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

C^sta 

TOTAL  FOR  PROGRAM  ELEMENT 

62,787 

108,491 

110,234 

53,148 

Continuing 

Not  Applicable 

1627 

Simulation,  Analyses  and 

Evaluation 

6,700 

7,390 

10,700 

11,000 

Continuing 

Not  Applicable 

2114 

Antenna  leet  Range 

1,500 

1,400 

1,700 

2,200 

Continuing 

Not  Applicable 

2683 

**Radar  Countermeasures 

26,^00 

40,350 

17,900 

Continuing 

Not  Applicable 

3829 

Infrared  and  Optical 

Countermeasures 

500 

2,450 

6,500 

6,648 

Continuing 

Not  Applicable 

5615 

Strategic  Protective  Systems 

19,687 

45,430 

63,134 

24,000 

Contluulag 

Not  Applicable 

5616 

F/FB-111  Protectiva  Systems 

2,300 

2,600 

10,300 

9,300 

Continuing 

Not  Applicable 

6510 

Flight  Teat  Simulators 

5,700 

8,871 

Continuing 

Not  Applicable 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED;  This  program  provides  funds  for:  (1)  engineering  development  of  new 
or  improved  electronic  countermeasures  (ECM)  equipment  for  strategic  aircraft;  (2)  Infrared  countermeasures  equipment 
for  strategic,  tactical  and  combat  oupport  aircraft;  (3)  an  expedited  effort  to  develop  electronic  countermeasures 
techniques  against  the  new  generation  of  highly  FCM  resistant  and  very  capable f  "itadAT  threats;  (4) 

development  of  Soviet  radar  replicas  against  which  electronic  warfare  equipments  are  flight  tested;  (5)  i:he  evaluation 
and  analysis  of  electronic  warfare  equipment;  (6)  development  of  an  antenns  test  range  to  si'pport  ooth  ground  and 
al*‘borne  evaluation  of  new  electronic  warfare  antennas  and  development  of  penetration  aids  for  Air  Launched  Cruise 
Missiles. 

BASIS  FOR  FY  1983  RDT&E  REQUEST;  Tht.  Soviets  continue  to  develop,  deploy,  and  provide  their  allies  with  Tophlctl- 
cated  electronic  and  electro-optical  aurface-to-alr  and  alr-to-alr  weapon  systems.  Of  particular  concern  la  the  deploy¬ 
ment,  In  algnii leant  numbers_|  of  both  airborne  and  ground  based|  'threat  radar  ayatems  against  which  current 

generation  ECM  systems  have  J  These  circumstances  make  It  imperative  that  Air  Force  aircraft 
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PrograiB  Element:  I64738P 

OoD  Hlsflion  Area:  Self  Protection,  #371 

carry  effective  electronic  countermeasures  (ECH)  equipment  which  can  provide  protection  against  enemy  air  defenses  and 
help  ensure  the  successful  accomplishment  of  assigned  wartime  mieaions  without  incurring  unacceptable  attrition.  In 
order  to  ensure  continued  strategic  bomber,  cruise  missile  aed  cruise  missil.t  carrier  effectiveness  against  Soviet 
defensive  systems  in  the  1980s  and  19908,  a  significant  investment  in  equipment  development  has  been  made  to  accel¬ 
erate  existing  programs.  The  survivability  enhancements  derived  from  these  developments  will  ensure  continued  effective¬ 
ness  of  strategic  and  tactical  weapons  systems  affected  through  the  1980s  and  1990e. 

(U)  COMPAKISON  WITH  FT  1982  DESCRIPTIVE  SUMMARY:  Total 

FT  1982  FT  1983  FT  1984  Additional  Estimated 

FT  1981  Estimate  Estimate  Estimate  to  Completion  Costs 

RDT&E  62,894  108,900  79,700  Continuing  Not  Applicable 

FT  1983:  The  FV  1983  estimate  is  $34.3  million  higher  than  estimated  last  year.  The  increases  in  requeeted 
funds  for  FY  83  are  niieded  to:  (1)_  Complete  development  of  elect;  nnlc  countermeasures  system  for  Air  Launched  Cruiao 
Missiles  to  protect  sgaittst  Soviet 

^  and  to  develop  necessary  support  equipment  for  that  ayslem,  (2)  accel¬ 
erate  _  countermeasures  technique  development,  validation  and  integration  into  existing  countermeasures  syatems, 

(3)  emphsolee  development  and  flight  testing  of  improved  countermeasures  capabill.iea  for  Cruise  Mijeile  Carrier  Aircraft 
to  protect  it  from  the 

and  (4)  provide  necessary  updates  to  threat  simulationa/facilitiea  and  test  range  to  permit  required 
effectiveness  and  Hevelopmental  testing. 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Appllccble. 
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Title:  Protective  Systems 

Budget  Activity:  Tactical  f*rograma,  #4 
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Prograa  Eleaent:  #6473dF  Title:  Protective  Systeas 

DoD  Nlsalon  Area:  Self  Protection  #371  Budget  Activity:  Tactical  Prograas,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  purpoae  of  thla  program  element  (PE)  la  to:  (1)  develop,  test  and  evaluate 
electronic  countermeaaurea  (ECM)  equipment  for  strategic  aircraft;  (2)  develop  Infrared  (IR)  and  optical  countermeasures 
equipment  for  all  combat  aircraft;  (3)  develop  new  ECM  systems,  or  techniques  which  can  be  Integrated  Into  existing 
aircraft  ECM  ayatema,  that  will  be  effective  agalnat  the  new  generation  of  highly  ECM  realstlve  Soviet  j  radar 

threat  weapon  ayateu;  (4)  upgrade  exiatlng,  or  develop  new,  almulatlons/repllcaa  of ^  ^  radar  controlled  weapon 

systems  against  which  electronic  warfare  (EW)  equlpmenta  undergo  both  d<*velopment,  and  flight  tea  ting;  and  (5)  develop.^ 
upgrade  the  antenna  test  range  which  aupporta  both  ground  and  altborne  evaluation  of  new  electronic  warfare  antennas. 

The  quality,  quantity  diversity  and  continual  lmprovt*ment  of**  j  command /control  and  weapon  systems 

dictates  an  orderly  developmental  effort  to  Improve  exiatlng  and  Introduce  new  electronic  warfare  aystems  which  provide 
adequate  respoase/capablllty  to  counter  theae  i-cproved  ayatema.  Development  efforts  are  In  direct  response  to  Identifleu 
operational  deficiencies  where  existing  EW  equipment  v^lll  no  longer  provide  adequate  protection  for  aircraft  performing 
assigned  combat  mlsrlons.  Laboratory  and  flight  test  simulations  of  ^  radars  and  defense  systems  are  necessary  to 

adequately  evaluate  the  effectiveness  of  new  equipment,  EW  techniques  and  tactics.  The  seven  nuitbered  projects  with  this 
program  eleaent  fall  Into  two  functional  area:  (1)  aircraft  protective  systems  (Project  2683  ~  j radar  counter- 

measures;  k’roject  5615  -  Strategic  Protective  Systems,  and  Project  5616  -  F/FB-111  Protective  Systems);  and  (2)  systems 
analysis  end  testing  (Project  1627  -  Simulation  Analyses  and  Evaluation;  Project  2114  -  Aircraft  antenna  test  range,  and 
Project  6510  -  Flight  test  simulators). 

(U)  RELATED  ACTIVITIES:  The  efforts  In  this  program  build  upon  concepts  and  technolop;y  demonstrated  In  advanced  develop- 
menc  programs  PE  63)l8F,  Electronic  Warfare  Technology,  and  PE  63743F,  Elect rf>-Opt leal  Warfare.  Thuy  are  closely  coordi¬ 
nated  wlfh  ECM  engineering  development  projects  in  PE  64739F,  Tactical  Protective  Systems. 

WORK  PERFORMED  BY;  The  aircraft  subsystems  and  laboratory  simulation  programs  are  managed  by  the  Aeronautical 
Syiitems  Division,  Wrlght-Patterson  AFB,  OH.  The  flight  test  simulation  project  Is  managed  by  the  Armament  Developmuri' 
and  Te'^t  Center,  Eglln  AFB,  FL.  The  antenna  teal  range  la  managed  by  Rome  Air  Developsient  Center,  Griffis  Ai^B,  KY. 

The  major  contractors  are:  General  Dynamics,  lac.,  Fort  Worth,  TX  -  threat  simulation;  Westlnghouae  Corp. ,  Baltimore, 

MD  -  tail  warning  system  for  B-52  and  F/PB-lll;  and  ITT  Avlonicu,  Inc.,  Nutley,  NJ  -  upgrade  of  ALQ-I17 

]for  the  strategic  bomber  force  and  Cruise  Missile  Carrier  Aircraft  forces. 

(U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROCRAMS: 

1  FY  1981  and  Prior  Accomplishmerts:  Hardware  developsMnt  programs  fer  strategic  bomber  and  tactical  fighter 

aircraft  initiated  in  FY  1981  will  continue.  These  Include  adaptation  of  the  B-52/ALQ-153  Doppler  Tail  Warning 
Radar  jystem  for  FB-IU  Application  and  ALQ-172  airborne  Inttrceptor  Jammer  development  including  counter- 

measures  and  tuchnlques/cap^bllltles  to  defeat  the  threat  to  the  B-52's  rolii  as  Air  Launchei'  Cruise  Missile  Carrier. 

A  very  significant  effort  has  been  mounted  to  provide  FCM  protect! an  for  thu  Air  Launched  Cruise  Mlaslle  against 
Soviet 

Successful^  ~ teats  have  been 

conducted.  The  level  of  effort  aimulatlon/replica  developmtent /update  program  crntlnues.  Development  and  ceat  of 

J countermessuics  techniques  to  counter  thlij^  ^rsdar  technique  continued. 
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Program  Element:  #64738F  Title:  Protective  Systems 

DoD  Mlfislon  Area:  Self  Protection,  #371  Budget  Activity:  Tact  led  Programs,  #4 

2.  FY  1982  Program:  Major  development  emphnsls  will  continue  to  be  focused  on  Improvements  to  B--52  Cruise 

Missile  Carrier  protective  systems  (ALQ-172);  teat  end  validation  of  *  countermeasures  techniques  for  both 

strategic  and  tactical  electronic  warfare  systems;  And  continued  development  and  a  proc'>>ction  decision  for  ALCM 
countermeasures  systems.  Adaptation  of  the  ALQ-153  tall  warning  radar  system  to  the  FB-111  and  the  full  scale 
engineering  development  of  a  new*  J  flare  have  been  scaled  down  to  help  fund  higher  priority  projects. 

The  level  of  effort  for  electronic  warfare  (EW)  simulation  facility  upgrading,  needed  to  test  the  effectiveness 

of  new  techniques,  has  been  Increaied  to  develop  simulations  for 

testing  of  all  EU  hardware.  Development  of  a  countermeasures  system  to  degrade  the{' 

^effectiveness  will  be  Initiated  at  avi  accelerated  pace. 

3.  FY  1983  Planned  Program:  The  ,VLQ-172  countermeasures  system  for  the  Air  Launched  Cruise  Missile  Carrier  will 
undergo  flight  test  and  require  a  prediction  decision.  The  ALQ-1S3  tall  warning  ayatem  will  be  Installed  In  an  __ 
FB-111  aircraft  and  begin  fll(,'^t  test.  Development  on  the  Air  Launched  Cruise  Missile  ECM  system/ 

^  flare  full  scale  engineering  development  for  tactical  aircraft  will  begin  while  existing  work  for  the  liii-52 

version  will  progress  toward  an  FY  84  flight  test.  Update  to  the  F/FB-lll  Internal  coiinteriQeasureiji  system  to  protect 
it  against  the  emerging  thre.t  will  begin.  **  ‘countermeasures  'echnlques,  developed  In  ptevlous  years,  will 

begin  Integration  Intc  the  numerous  ECM  systems.  Level  of  effort  simulation  laprevement  at  the  Air  Force  threat 
simulation  facllltK^s  will  continue.  Studies  wDl  be  lnltl,nted  pertaining  t:  ‘  countenseesurea  develop¬ 
ments  and  appllcsticn  of _  ^detection  systems.  **  j developwenc  will  continue. 

4.  FY  1984  Planned  Trogma;  ALQ-172  development  will  be  completed.  Adant.'tlon  of  the  ALQ-15?  to  FB-IU  aircraft 

will  finish  development  and  require  a  production  declsiov^.  ^  flaro  development  for  tactical  aircraft  will 

continue  while  atraterjlc  developments  will  be  ready  for  prv^ductlon.  F/FB-lli  countermeasures  system  development 
will  continue  as  will  developesnt  of  a  capability  for  strategic  fciid  tactical  aircraft.  Threat 

sii»ilarlon  developments  will  continue.  Development  of  a  ;  counteruuasuros  capability  for  F/FR-Ul 

aircraft  and,  If  applicable,  for  Cruise  Missile  Carrier  Aircraft  will  begin  sa  will  development  fo' 

detect ion/couritermeasures  capability. 

5.  (U)  Pro^^ram  to  Ccmpletlon:  This  la  a  cootlfmlng  program. 
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Project;  ^1627  Title:  Sleulatlon,  Analytes  and  Evaluation 

Pro«raa  fluent;  #64736?  Title:  Protective  Sytteos - 

DoD  Mission  Area:  Self  Protection  #371  Budget  Activity:  Tactical  Prograias,  #4 

3ACKGR0UHP  AND  DESCRIPTION:  This  project  provides  for  the  developaent  and  fabrication  of  laboratory 
slmulatlom:  of  ,  radar  systeas  and  the  analyses  of  potential  candidate  counteraeasures  systesut  and  techniques. 

The  availability  of  these  realistic  laboratory  slaulations  off  ^radars  penults  effective  definition,  design,  and 
evaluation  of  new/laproved  electronic  counteraeasures  equipment  against ^ surveillance  radars,  command  and  control 
networks,  and  J controlled  weapons. 

RELATED  ACTIVITIES:  This  project  relics  on  aany  technical  Intelligence  sources  to  define  and  assist  In  the  design 
of  functional  electronic  duplicates  (simulations)  of  radar  systems.  These  laboratory  simulations  are  used  by 

virtually  all  Air  Force  and  many  Army  and  Navy  electronic  wazfare  development  programs  during  definition,  design 
and/or  evaluation.  The  analyses  capability  sponsored  by  this  project  supports  Program  Element  (PE)  63716?,  Electronic 
Warfare  Technology;  PE  637 Uf,  Electro-Optical  Warfare;  PE  27252P,  EP-lllA;  PE  64724?,  Tactic*!  Countermeasures; 

PE  64739P,  Tactical  Protective  Systems  and  development  efforts  elsewhere  in  Protacrlvo  Systems  PE  64733?.  These 
simulators  are  also  used  by  Strategic  end  Tactical  Air  Coanands  to  measure  the  change  In  cf fectlveaess  of  operational 
ECM  syateiaa  resulting  from  the  use  of  new  tactics  or  equipment  aettlnga  egelnat  any  specific  threat  rudar. 

(U)  WORK  PERFORMED  BY;  The  laboratory  eieuleilon  programs  ere  managed  by  the  Aeronoutlcel  Syateme  Division,  Wright- 
?3tttrson  AFB,  0M>  The  major  contractors  are:  Ceuerel  Dynamlca,  luc..  Fort  Uerth,  TX,  -  Air  Force  Electronic  Warfare 
Evaluation  Simalatosr  (AFEWtS);  Calapan  Corp.,  Buffalo,  NY  -  Real  Time  Electromagnetic  Digitally  Controlled  Analyser 
and  Processor  (REDCAP)  Simulator;  and  the  Aeromedlcal  Research  Laboratory,  Wrlght-Patteraon  AFB,  OH  -  Strategic 
Avionics  Crew  Station  Design  Facllily. 

PRQCR^iH  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

^  RY  ^981  and  Prior  Accomplishments:  Previously  estsbllshcd  simulation  facilities  are:  the  AFEWES,  at 

General  Dynamlca,  Fort  Worth,  TX;  REDCAP  Simulator  at  Calspan  Corp.,  ajiffalo,  *fY;  and  the  B-52  Electronic  Warfare 
Officer  Crew  Station  for  human  factors  enginterlng  declgn  evaluations  at  Wrlght-I’atterson  AFB  OH.  AFEWES  consists 
primarily  of  five  general  classes  of  simulations  of  threat  radar  ayatema:  (1)  aurface-to-alr  mlaalle,  (2)  antl- 
alrcraf t-arc H lery ,  (3)  airborne  interceptor,  (4)  acquisition  snd  (5)  ground  control  tntercept/height  finder 
radars.  Thla  facility  provides  the  Air  Force  and  other  Department  of  Defense  agencies  the  capability  to  perCona 
thorouqn  aaseajmeiits  of  electronic  warfare  techniquee,  equipment,  and  aubaystems,  aa  well  aa  systematic  In-oepth 
evaluations  of  ECM  system  capabilities  and  weapon  system  survivability  analyses.  !t  la  s  valuable  decision  tool 
to  supplement  advanced  development,  cnglneerlne  development,  flight  test  and  related  analyses  efforts.  The  unique 
feature  of  this  facility  la  that  actual  ECM  equipment  la  evaluated  at  its  noranl  operating  frequenclec.  P-BDCAP 
was  established  for  evaluation  of  Jamming  equipment  used  agaiust|^  warning  radars  and  command  and  con¬ 

trol  network  crMamunicailons.  The  following  almulator  davelopaeuts/upgradas  continue  in  work:  T 

^  radar  iund  associated  missile  simulation;  ^ra4sr  simulation;  j  command, 

control  and  commcnicatlont  (C  )  and  data  link  ayatema  simulation;  upgrade  of  exTatiog  early  warning  (EW)  and  ground 
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Project:  #1627 

Prograa  Elenent:  #6A738F 

DoD  Mission  Area:  Self  Protecuxon  #371 


Title:  Siauiationt  Analyses  and  Evaluation 
Title:  Protective  Systens 

Budget  Activity:  Tactical  Prograas»  #A 


controlled  intercept  (GCI)  radar  sinulations  to  bring  then  into  coaipilance  with  current  intelligence  estlnates; 
and  the  development  of  an  Adaptable  Radar  Sirulatcr  which  can  be  quickly  assembled  from  available  components 
and  preliminary  intelligence  estimates  to  provide  a  rapid  “f  irst'look**  at  a  pct'entlal  new  ^  *  •dar  system. 

2.  FY  1982  Planned  Program:  Fabrication  of ^  _  radar  simulations  will  continue. 

r  simulations  and  EW/CCI  development  will  make  them  once  again  available  for  countermeasures 

testing  with  updated  threat  data  incot poratac’.  Of  note  is  the  installation  (a  first)  of  a  Model  in 

the  *  to  provide  it  with  a  more  realistic  simulatlcn  of  the  actual  problems  encountered  by  such  a  radar  when 
acquiring  and  tracking^  ** targets. 

3.  FY  1983  Planned  Program:  The  FY  83  program  will  continue  existing  efforts  to  upgrade  the  various  threat 
radar  simulavions  tn  insure  their  compliance  with  the  latect  threat  eatimata.  Fabricating  of 

*  Rad&t  will  continue.  Design  tnJ  fsbrfcstion  of  a  ** 

jvlll  begin  as  well  aa  the  design  ind  fabrication  of  a  reactive  aircraft  cockpit  aimulatton. 


FY  I’^SA  Planned  Program:  The  FY  8A  program  will  build  upon  modernization  and  update  efforts  and  development 
efforts  continuing  from  1^82  and  1983,  adding  and  updating  capanllitles  aa  defined  coutrolloC 

yif.dpon  system  threat  dstiu  csnd  funds  availability  permit. 


5.  (U)  Program  to  Completion:  This  U  a  continuing  program. 


6.  (U)  Mlleatonea:  Not  Applicable. 


7. 

(U)  Resources: 

FY  I98i 
Actual 

FY  1982 
Estimate 

FY  1983 

Estimate 

FY  198A 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

ROT&E 

6,700 

7,390 

IC,7C0 

ii,0GO 

Continuing 

Not  Applicable 

a. 

(U)  Comparison  with  FY  1982  ’>ifscripcive 

'‘.ujatsry: 

FY  1981 

FY  1982 
Eatlnate 

FY  1983 
Eatlnate 

FY  i98A 

Eatlmate 

Additional 

To  Couplet ion 

Total 

Estimated 

Costs 

6,700 

6,300 

5,700 

Continuing 

Not  Applltnl'le 

(S)  FY  198J*  The  F*!  83  estimate  la  SA.2M  higher  than  eatlmated  last  year.  The  Increase  In  requested  funds  for 
needed  to  at‘:eler..re  and  complete  computer  simulations  of  sdvi need  ^ 

J  rMd»r  systems  and  reactive  cock^l^s  and  advanced  Sur^'ace-t  »-Air  Missile  Systec  :  (SAM)  with 


r 1  o  j  IS 


simulations. 
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Project:  :^2633 

Program  Element.  #64738F 

DoO  Area  Mlaslon:  Self  Protectloa  #371 


Title:  ’ Radar  Countermeaajres 

Title:  Protective  Syatema 

Budget  Activity:  Tactical  Programa,  #4 


DETAILED  BACKGROUND  AND  DESCRIPTION:  Hoat  recent  intelligence  eatiatatea  confirm  that  air 

defenae  alrboine  interceptor,  aurface-to-air  misaile,  and  antiaircraft  artillery  radara  now  uae  radar  target 

tracking  techniquea.  J technique  which  allowa  the  threat  ayatem  to  obtain 


■  •  “ '  1  This 

project  la  being  coD.f*tltuted  aa  a  major  development  initiative  to  focua  both  reaourcea  and  management  attention  on  the 
urgent  c?:jcctlve  to  find  and  integrate  effective*  radar  countermeaaurea  into  exiatlng  aircraft  a^lf-protectlon 

ECH  ay sterna. 

P.ELATEL  ACTIVITIES:  Thia  new  project  draws  heavily  on  concepts  and  technology  demonstrated  in  advanced  develupment 
Program  (PE)  b3718F,  Electronic  Warfare  Technology.  Aa  cechniquea  or  new  syatema  emerge  successfully  from  engi¬ 

neering  development,  thsy  ba>  be  input  directly  into  hardware  systems  or  channeled  into  selected  program  elements  in 
which  further  integration  into  specific  syetema  may  be  accomplished.  The  Air  Force  tingle  manager/  **  radar 

countermeasurea  haa  already  aatnbliahed  direct  liaison  with  Army  and  Navy  electronic  warfare  development  managers  and  la 
working  to  esteblleh  this  program  on  a  trl-aervicc  baaia. 

^  TEAPOHMED  BY:  The  Air  Force  manager  la  the  Aeronautical  Syatema  Divlaion  (ASD),  Wright  Patterson  AFB,  OH.  Air 

Force  haa  catabllched  a  \ pedal  managrment  program  office,  nicknamed  the  "HA’TE  EXIT"  Program  Office,  directly  under  the 
cognixtnr*  cf  the  ASD  Commander.  The  HAVE  CXiT  Program  Office  haa  management  reaponalblllty  fer  all  Air  Forci 
radar  c  .■>un»‘enueawur«B  dovolopment  efforts.  Major  coutraetora  are:  ITT  Avionics,  Nutley,  NJ;  Sndco  Syatema  Incorporated, 
Long  Island,  NY;  Uedit Inghouse  Cor^ocstloo;  Bjitlaore,  KD;  laytheon  Corpoiatioo,  Santa  Barbara,  CA^,  .’'racor  Sciences  and 
Systems.  Auailn,  TX;  and  General  Electric  CorpoiaLlon,  Utica,  KY. 

PSOC&/M  ACCOMPLIS^gtf-NTS  AND  FLTJRf  PROGRAMS; 

FY  19gl  ond  Prior  Accoi.;<i>llshmeo  a:  In  thla  project,  initiated  xr  FY  1980,  the  Air  Force  began  evaluation  of 
prwiljilnary  syatems  c-^ncepts  aubmltted  by  industry  to  counter  the  1  radar  threat.  Integration  analyaea  and 

trt/df  Bi'idiea  were  accompliabed  to  dcceimlne  candidate  syatema  approaches.  The  Air  Torca  eatabllahed  aa  its  first 
k'rtority  the  attaliuaent  of  effective  ^  radar  countermeasures  for  strategic  bombers  and  tactical  fighters, 

apecifiv  ayatvae  targeted  for  earlier  countermeasures  enhancement  era  the  ** 

~  At  the  present  time  It 

oppeare  that  a  combination  of  techniques  will  be  lequlred  to  provide  the  necessary  survivability  and  miaaion  elfac- 
e Irenes*  cgalnat  the  dlverae  threats.  Selected  techniques  are  being  fabricated  and  integrated  into  the  aforementioned 
aCH  eyutftmd  for  teating  against  actual  J  threat  radars.  In  parallel  with  affortc  to  find  isNiedlate  or  near 

term  solutions  for  tnesa  specific  harciuare  systems,  efforts  will  begin  which  will  loveattgate  other  potential  alterna¬ 
tives  such  as  improved  )  and  cechniquea  for  specialised  aircraft  applications.  The  expedited  develop¬ 
ment  of  an  improved  _  is  planned.  Thia  effort  could  provide  a  highly  coat 

effective  complementary  capability  since  it  capltallsee  on  an  existing  on-the-ahelf  system  which 

coulJ  be  reinet tiled  in  e  short  period  o»  time  at  modest  cost.  Tha  long  term  goal  of  finding  a  single  or  generic 
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Project:  #2583 

Program  Element:  #6A738F 

DoD  Mlsaicn  Area:  Self  Protection  #371 

type  solution  will  not  be  abandoned,  and  studies,  analyses  and  some  testing  will  be  accomplished  to  further  this 
objective. 

2.  FY  1982  Planned  Progrm;  Completion  of  fabrication  of  ^ upgrades  will  occur. 

Comprehensive  ground  and  flight  tustlng  of  these  upgrades  will  lead  to  the  selection  of  those  which  arc  effective  and 
warrant  production  for  retrofit  Into  these  systems.  Parallel  efforts  to  design,  fabricate,  and  test  corresponding 
Improvements  for  F8-111,  F~15,  F-lb  and  other  Air  Force  aircraft  ECM  systems  will  continue.  A  continuing  effort 

to  solicit  and  evaluate  new  Ideas  will  be  maintained.  Amottg  those  techniques  already  evaluated,  two  have  shown 
excellent  results  In  flight  test  against  specific  types/modea  of  radar  operation.  These  include P 

3.  FY  1983  Planned  Program:  The  rotcgratlon  of  selected  countermasures  techniques  into  a  wide  range 

of  aircraft  ECH  equipment  will  commence  and  be  determined  by  the  effectiveness  of  the  specific  techniques  as  val-* 
idated  in  flight  test,  the  effectiveness  envelope  of  the  technique  (if  limited)  and  the  operational  profile  of  the 
host  aircraft.  For  exanple,J[  would  not  be  s  candidate  for  F-15  because  of  the 

mUsion  nor  would  an  overly  **  system  be  candidate  for  a  small  fighter.  Actual  integration  efforts  and 

flight  test  of  the  Installed  techniques  will  take  place  in  the  host  ECM  system  development  program  element.  This 
effort  is  planned  to  complete  in  FY  8?. 

4.  (U)  FY  1984  Planned  Prograt^:  Prv)gram  ib  planned  to  terminate  in  FY  83. 

-o  Complctioa:  This  is  a  continuing  program. 

Milestones;  Not  Applicable 

7.  (U)  Resources;  Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estipaie  Estimate  To  Completion  Costs 

RDTAE  25,400  40,350  17,900  Continuing  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descilptlve  Suassary: 


Title:  I  Radar  Countermeasures 

Title:  Protective  Systems 

Fudgec  Activity:  Ti^ctlcal  Program,  #4 


RDT4E 


25,400  45,200  24.900 


Continuing  Not  Applicable 


FY  1983;  Tha  FY  83  t^stiaate  is  C5.2M  leas  than  estimated  leal  year.  The  decrease  in  requteted  funos  for  FY  83  is  a 
result  of  restructuring  tusks  contained  within  this  project  to  concentrate  efforte  coly  on  those  wtilch  appear  to  provide 
the  highest  prc.bablltty  of  success  sgalnst  Che  widest  range  of  {radar  ayatems  and  be  available  for  integritlun 

studlea  in  FY  83.  This  project  la  acheduled  to  termSnata  activity  in  Ft  83.  Actual  integration  of  theac  ttchniquea  into 
Individual  aystems  will  be  accoeipllahed  undet  other  pro jecta/prograa  eleoenta. 


Project:  #3829  Title:  Infrared  and  Optical  Counteraei>»ure« 

Progran  Element:  I64738F  Title:  Protective  Syatema _ 

DoD  Hlaalon  Area:  Self  Protection  #371  Budget  Activity;  Tactical  Programa,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION:  Thla  project  provides  for  the  development  of  infrared  (IR)  optical/electro- 
optical  (EO)  £  counterm^aaurea  i/stema.  The  purpose  will  ne  to  develop  countermeasures  capabilities  to  delete 

the  growing  arsenal  of  IR  guided  weapons  In  the ^  J  Inventory  and  to  develop  counters  for  emerg..ng  optical,  EO 

directed  weapons^  It  la  planned  to  take  design  candldatea  from  laboratory  development  which  are  boch  responsive 
to  existing  requirements  and  technologically  mature  enough  for  full  scale  engineering  development. 

8SLATED  ACTIVITIES:  Thla  project  will  rely  on  many  technical  Intelligence  sourcea  to  define  the  threat  aad  assist 
in  the  definition  am'  design  of  counteimeasures  system.  Cevelopments  In  the  project  will  provide  countermeasures 
capabilities  for  both  strategic  and  tactical  alrcratt.  Related  activities  take  place  In  PE  64739F,  Tactical  Protective 
Systems. 

(U)  WORK  PERFORMED  BY;  The  Aeronautical  Systems  Llvlslun,  Wrlght-Patterson  AFB,  OH. 
program  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  61  and  Prior  Accomplishments;  Thla  project  was  initiated  In  FY  1980.  Vl:e  Initial  task  was  to  begin  an 
analysis  of  the  threat  to  US  aircraft  In  the  IR  portion  of  the  electrougneMc  spectrum,  determine  the  best  solution, 
and  support  exltuilng  development  proi^rame  aimed  at  transitioning  mature  capabilities  Into  full  scale  engineering 
development.  The  prlsuiry  near  term  aim  Is  aevelopment  of  a  flare 


^tsaterlal  capable  of  producing  IR  radia¬ 
tion  closely  matching  that  of  a  Jet  engine  across  the  spectrum  of  Interest  has  been  chosen. 

^  1982  Program:  In  response  to  pioblems  Identified  during  1981,  the  FY  1982  development  program  will  con¬ 
centrate  on  solving  a  phenomei^  and  optimum  dlapenaer  packaging  for  strategic  applications. 

3.  FY  1983  Planned  Proi^ram:  Full  scale  engineering  development  of  the£  *1  flare  will  be  underway  for 

strategic  applications.  Planning  will  begin  for  application  to  toctical  aircraft  dispensers.  This  program  may 
Include  International  development  efforts.  In  sdditlon,  evaluations  will  bn  undertaken  to  deteraln^  the  best  method 
of  _  ^  wea»*on  directing  ayatema. 

*  FY  1984  Planned  Program:  Full  scale  engineering  development  on  the  strategic  J flare  will  be 

completed.  Full  acale  engtneeri^ig  development  on  a  tactical  derivative  will  crn'lnue^aa  will  atudlea  Into  develop¬ 
ment  of  an  defection  capability. 

i.  (U)  Program  to  Completion;  Thla  is  a  continuing  program. 

6.  (U)  HI lestones;  Not  Applicable.  _ 
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Project;  #3829 

Program  Element:  I64738F 

DoD  Mission  Ares:  Self  Protection  #371 


7. 

(U)  Resources: 

FY  1981 
Actual 

FY  1982  FY  1983 

Estimate  Estimate 

RDT&E 

500 

2,350  6,500 

3. 

(U)  Comparison  with  FY 

196?  Descr 

iptive  Summary: 

RarAE 

500 

2.500  7.000 

Title;  Infrared  end  Optics!  Countermeasures 

Title:  Protective  Systems _ 

Budget  Activity:  Tactical  Programs/  H~ 


Total 

FY  1984  Additional  Estimated 

Estimate  to  Comple tion  Costs 

6»648  Cortinuing  N/A 


Continuing  N/A 
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Project:  #5615 

Prograr^  Elemt^at:  #64738F 

DoD  Mission  Ares:  Self  Protection  #371 

DRIAILED  BACKGROUND  AJHD  DESCRIPTION:  This  project  provides  fcr  tViS.  developtMnt  of  new  end  laproved  electronic 
counteraessures  (ECM)  sy.<«teas  for  strategic  aircraft.  The  continue*  laproveaent  in  the  quantity,  quality  and  diversity 
ot  defense  coaaand/control  and  weap^m  cysre^fts  eatshllshes  a  corresponding  need  to  provide  laproved  self- 

protection  counteraessures  systeas  for  strategic  aircraft.  For  the  laac^dlate  future  the  3-52  will  continue  to  be  the 
aainstay  of  strategic  boaber  aircraft  offonalv<i  capability.  The  B-52  In  Its  cruise  alsslle  carryi.ig  role  will  face  a 
multitude  of ^  radar  equipped!  airborne  Interceptor  aircraft.  Efforts  in  this  project  focus  on  optlalalng 

existing  B-52  ECM  systsas,  and  Co  provide  the  enhanced  capability  necessary  to  perwlt  accoaplishaent  in  the  new  air- 
launched  cruise  missile  carrier  role  and  transfer  of  applicable  technology  to  othur  systeaa  for  those  techniques  evaluated 
on  the  ALQ-172  by  the  HAVE  EXIT  coiinteraeosures)  SPO. 

delated  ACTIVITIES;  The  efforts  In  this  project  draw  heavily  ou  concepts  and  technology  demonstrated  in  advanced 
develupaent  Program  Eleaent  (PE)  63718F,  Electronic  Warfare  Technology,  and  PE  63743F,  Electro-Optical  Warfare.  Tech¬ 
nology  froa  other  projects  wlthl/  this  PE  and  PE  6473'yF,  Tactical  Protective  Systems,  are  utilised  to  the  c^xlaun 
extent  possible. 

WORK  PERFORMED  BY;  The  Air  Force  manager  la  the  Aeronautical  Systeaa  Division,  Urlght-Pattirson  Air  Force  Base 
(AF£),  OH.  The  major  contractors  are:  ITT  Avlonlcn,  NutXey,  HJ  -  for  update  of  ALQ-117.  Jaaaer, 

with  Sedco  Systems  Incorporated,  Long  Islsnd,  NY  as  major  subcon.. rector  for  A1.Q-1I7  EQ1  sntrnnas. 

(U)  PROGRAM  ACCOMPLISHHEWTS  AND  FUTURE  PROClUiKSt 

FY  1981  Slid  Prior  Accoapllahaeois:  Completed  efforts  In  prior  years  which  are  currently  being  installed  in 
the  B-52  as  Class  V  aadlf Ications  Include:  the  ALQ-122  RCH  syclea  which  Jems  the ^ 

**  the  ALQ-1S5  ECM  power  aaorngeaent  systca,  which  intcgiales  ALT-28  Jammers  (covering  the 
spectrum  of  early  warning,  survalllaace,  and  terminal  threat  radars)  with  the  AUl-46  radar  wsrnlng  receiver  to 
provide  rapid,  accurate  and  priorltlxed  Jamming  response  lu  these  threats;  and  the  AI.Q-1'3  do. pier  tall  warning 
radar  (which  detects  approaching  air-to-air  missiles  and ^ 

3  Priority  develo|menls  includeri:  update  of  the  ALQ-ll7^  '  Jamat:  r 

(AIQ-172)  to  provide  »nh.anc«d  protection  for  the  B-52  In  its  cruise  mfsslls  carrier  role  and  the  -'.evelopaert  necessary 
to  ensure  penetration  aurvlvabi  lity .  7Uc  Soviet  (  '^^ulcaila  system  aui  mod;  ( led  ^  f  fighter 

are  now  recoguired  as  {threats  to  the  cruise  mlsstle.  forturately,  ROM  technology  is  available  which  can 

eubstanc tally  reduce  if  not  negate  thet  threat.  SCM  hsrlware  and  airframe  modifications  to  the  rlr  launched  cruise 
alsailc  to  peralt  it  to  carry  that  hardware,  continue  !.<  development  in  this  project.  The  electronically  atuurahle 
phased  array  Jamming  anCv.una  rjystem  mentioned  In  previous  descriptive  euMiaries  is  being  evalusted  for  <o«t  effectlve- 
neas  in  comparison  with  smaller,  less  coaplex  sntenna  instsllatlons  snd  HAVE  EXIT  substitutions  if  any  are  applicable. 
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litle:  Strategic  Protective  Systems 
Title:  Protective  Systeas 

Budget  Activity:  Tactical  Programs,  #4 
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Project;  #5615 

Program  Element:  #6A738P 

DoD  Mission  Area:  Self  Protection  #371 


Title:  Strategic  Protective  Systems _ 

Title:  irotectlve  Systems 

Budget  Activity:  lactlcal  Progr^si,  #4 


FY  1982  Pl^^rned  Program;  The  Ai.Q-172  airborne  interceptor  Jammer  configuration  will  be  determined  and  the 
system  will  complete  system  fabrication  and  begin  an  extensive  program  of  both  ground  and  flight  testing.  The  air 
launched  cruise  missile  (ALCM)  ECM  suite  will  complete  f.'brlcatlon,  groind  and  flight  test  leading  to  a  prodi^tlon 
decision  for  the _  buy  of  ALCK^ .  New  Initiatives  Include  deveiopsent  of  a  non-lelhal  counter  to  the  new( 

i 


FY  1983  Planned  Program;  The  ALQ-172  viU  complete  a  rigorous  program  of  flight  and  qualification 
(rellabllity/ralutalnablllty /durability)  tesli  ig  leading  to  a  production  decision.  ^development 

will  continue.  Development  of  a  long  range  '  '  ‘"'will  be  initiated. 


will  be  Initiated. 


FY  1984  FljitiiUied  Piogram;  ALQ-172  support  '.qulpment  development  will  be  continued.  J  development 

should  reach  a  prcductlon  decision  point.  J development  will  continue.  Initiatin'^  of  upgrades  to  the  B-52  In 

any  role  at  this  time  must  necessarily  undergo  close  scrutiny  for  force  structure  developaenrs.  However,  rapid 
adaptation  of  capabilities  to  counter  "  systems  should  be  considered. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Not  Applicable. 

7.  (U)  Resources; 


F\  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs _ 

19,687 

45,430 

63,134 

24,000 

Continuing 

N'ot  Applicable 

Summary: 

19,794 

43,2CC 

23,100 

Continuing 

Not  Applicable 

8.  (U)  Comparlscn  with  FY  1982  Desr.rlptlvg  Summary: 


FY  1983:  The  TY  83  estimate  is  $40. OK  higher  than  estimated  last  year.  In  FY  81,  this  project  was  reduced  signifi¬ 
cantly  by  Congressional  direction*  The  Increase  in  requested  funds  In  FY  83  Is  necessary  to  complete  initiatives  delayed 
In  FY  81,  whose  necessity  is  now  clear  since  the  role  and  service  life  of  the  3-52  has  been  clarified,  and  to  iniriace/ 
continue  new  development  efforts  needed  for  effective  completion  of  the  B-52/Crul8e  Missile  Carrier  Mies  loo*  The  Inr- 
cceaee  Is  necessary  (1)  to  complete  development  and  flight  of  the  (ALQ-172)  countarmeasurca  ayotem  necessary  to  counter 

J  (2)  for  addition  of  task  to  devalop  a  count erme^osuree  capability  to  negate 
"the  ability  of  the  ^  “to  detect  and  track  US  air¬ 

craft;  and  (3)  to  complete  development  cf  ihe  countermeasures  system  for  the  Air  Launched  Cruise  Missile  and  a.^soclated 
suppoit  equipetent. 
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Project:  #5616 

Program  Element:  #64738F 

DoD  Mission  Area^  Self  Protection  #371 

DETAILED  BACKGROUND  A^D  DESCRIPTION ;  To  Increase  the  survivability  of  F-'lll  aircraft  performing  deep  Intert’lction 
and  FB-111  aircraft  perfomlng  strategic  strike  miscions,  a  combina'^ion  of  radar  warning  receiver,  aft~looklng  mii^sile 
warning  receiver,  internal  radar  jammer,  and  chaff /flare  decoys  in  employed.  This  project  provides  for  the  development 
of  Improvements  to  the  electronic  warfare  systems  on  the  tactical  F-111  and  strategic  FB-lll  series  aircraft.  '  Tnesc 
improvements  are  necessitated  tv  the  continually  improving  '  surface-to-air  and  air-to-air  defensive  systems  and 

the  deployiaent  of  new  or  modified  radar  controlled  weapons. 

RELATED  ACTIVITIES;  The  efforts  in  this  program  eletreat  (PF>  are  based  on  technology  demonstrated  in  PE  6371SF, 
electronic  Warfare  Technology;  PE  63743i-,  Electro -Cptical  Warfare;  f.ad  In  Project  5615”  J  radar  countermeasures ) 

within  this  program  element.  Close  coordination  is  maintained  between  efforts  in  this  r^roject  and  einilar  efforts  in 
other  projects  within  this  PL,  and  PE  6A739F;  Tactical  Protective  Systems,  to  maximize  commonality  and  avoid  tlupllcation 
of  effort. 

performed  BY:  The  Air  Force  manager  is  the  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB,  OH.  The  major 
contractors  are;  Sanders  Aesociates,  Nashua,  NH  -  internal  jammers;  DiJmo-Victor  Divislou  of  Textron,  Belmont,  CA  - 
radar  warning  receiver;  and  Westlnghouse  Corporation,  Baltimore,  MD  -  pulse  doppler  tail  warning  systems;  General 
Dynamic  Corporation,  Fort  Worth,  TX  -  F/FB-lll  airframe;  and  Grumman  Aircraft  Company,  Bethpage,  NY  -  EF-lllA  airframe. 

(U)  PROGRAM  ACCOMPLISHMENTS  AP.D  FUTURE  PROGRAMS ; 

1  FY  1981  and  Prior  Accomplishments;  In  1977,  development  ;ind  flight  test  o^  Improvements  to  the  F/FB-lll 

radar  warning  receiver  (AN/ALR-62)  and  the  FB-lllA  Internal  countermeasures  system  (AN/ALQ-137)  were  completed.  Both 
systems  were  placed  Into  production  providing  a  major  improvement  over  then  installed  systems  which  were  designed  and 
built  in  the  early  60*8  with  design  or  the  F/FB-lll.  One  major  program  initiated  since  then  is  the  adr^ptatlon  of  the 
B-52  Doppler  Tall  Warning  System  to  the  *<VFB-111  aircraft  to  provide  highly  reliable  detection  of  missiles  closing  on 
the  aft  quadrant  and  /plus  crew  warning. 

2.  FY  1982  Program;  Higher  priority  and  Quick  Reaction  Capability  requirements  have  placed  ati  increasing  demand 

for  funds  available  within  PE  6W38F.  Consequently,  the  development  efforts  to  adapt  the  tall  warning  system  to 
F3-l*l  aircraft  have  been  reduced  in  scope  tn  only  an  instaliar ion/eiectro-magnetic  interference  study  in  an  effort  to 
improve  the  probability  of  a  ’“apld  successful/moclftcation/f light  test  effort  in  FY  83.  Also  being  evaluated  this 
year  Is  a  program  to  expand  Radar  Warning  Receiver  and  countermeasures  system  frequency  coverage  into  the^*"  ^ 

frequency  band  in  response  to  ‘dent  if  led  systems  which  operate  In  that  frequency  band. 

3.  FY  1983  Planned  Program;  Begin  modif Icatior.  of  FB-lll  aircraft  to  install  and  test  ALQ-153  tall  warning 

system.  Adaptation  of  that  systom  to  F-15  aircraft  mey  also  begin.  Studies  will  be  completed  which  will  lead  to 
active  development  of  a[_  “)  band  countermeasures  capability  for  F/FB-lll  aircraft.  Studies  will  be  initiated 


Title:  F/FB-lll  Protective  Systems 
Title:  Protective  Systems 

Budget  Activity;  Tactical  Programs, 
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Project:  #5616 

Program  Element:  #64738F 

DoD  Mission  >rea:  Self  Protection  J371 


Title:  F/FB~111  Protective  Systems 
Title:  Protective  Oyatems 

Budget  Activity:  Tactical  Programs,  #4 


to  evaluate  installation  of  Optlcal/Electro-optlcal  and  ^systems  fcr  F/FB-111 

aircraft.  Also  studied  will  be  an  Improvement  to  the  chaff  dispenser  to  permit  capitalization  of  ongoing  research. 


1984  Planned  Program:  Flight  test  the  tail  warning  system  on  FB-111  aircraft  and  make  a  production 
decision.  Begin  development  of  a ^  capability  frr  radar  warning  receivers  and  countermeasures  Jammers. 

Complete  studies  or.  ooticai/electro-optical  end  “*  '  system  adaptat *on/in8tallation  on  F/FB-111  aircraft.  Begin 

update  of  chaff/flare  dispenser  to  capitalize  ou  chaff  and  tlare  development  taking  placf«  elsewheie  in  this  prcg*-am 
element  and  Increased  effectiveness  of  the  t^ll  warning  system. 


5.  (U)  Program  to  Completion:  This  is  a  contlnulrg  program. 

6.  (U)  Milestonej:  Not  Applicable. 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estibiated 

.*.ctual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

RDT&E  2,300 

2,600 

10,j00“" 

9,300 

Continuing 

Not  Applicable 

8.  (U)  Comparison  with  FY  J 982  Descriptive  Summary: 

RDT&E  2,300  5.900 

8,700 

Continuing 

Not  Applicable 

(U)  In  FY  1982,  this  project  was  reduced  significantly  to  accommodate  additional  funding  requirement  In  monopulse 
countermeasures  development  and  for  certain  Quick  Reaction  Capability  developments.  In  FY  1983,  funding  increases  to 
regain  momentum  in  development  of  the  tall  warning  system,  and  Initiation  of  new  developments  ate  necessary  to  insure 
the  effectiveness  of  F/FB-lll  aircraft  against  the  developing  Soviet  threat. 
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Project:  #  6510  Title:  Flight  Test  Simulators _ 

Program  Element:  #  64738F  Title:  Prctectlve  Systems _ 

DoD  Mission  Area:  Self  Protection  #371  Budget  Activity:  Tactical  Program,  14 

I  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Tl  ere  Is  a  continuing  and  expanding  need  to  flight  test  and  evaluate  new  and/or 
modified  electronic  warfare  (EW)  equipment  to  counter  new  Soviet  defensive  systems  prior  to  a  production  decision.  These 
tests  must  be  conducted  in  a  simulated  threat  environment  which  requires  many  threat  radars.  In  the  past,  the  adaptablli- 
:  ty  of  airborne  ECM  aystems  was  quite  limited.  However,  new  Radar  Warning  P.ecelver  (RWR)  and  countermeasure  system 
signal  processing  schemes  are  highly  adaptive  and  make  it  extremely  difficult  to  construct  a  test  for  such  equipment 
without  a  large  number  of  Instrumented  threat  systems.  This  project  is  transferred  to  PE  6A735F,  Range  Improvement,  in 
f  FY  83  to  consolidate  threat  simulator  hardware  developments. 

!  (U)  RELATED  ACTIVITIES:  Hardware  developments  under  this  project  are  coordinated  with  development  programs  conducted 
I  within  PE  6A739F,  Tactical  Protective  Systems;  PE  6A738F,  Protective  Systems;  and  PE  6A719F,  Electronic  Warfare  Repro- 
I  gramming  Update.  Developments  are  coordinated  with  PE  11897F,  Training  Offensive;  and  PE  27429F,  Range  Improvement 
\  Equipment. 

I  (U)  WORK  PERFORMED  BY:  Tasks  under  thi'i  project  arc  managed  by  the  Aimament  Division,  Eglin  AFB,  FL.  The  major  contrcc- 
!  tors  are  General  Dynamics,  Fort  Worth,  TX;  Mertrlc  Systems^  Fort  Walton  Beach,  FL;  RCA,  Moorstown,  MJ;  and  the  Georgia  In¬ 
stitute  of  Technology. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

r*  ^ 

L.  FY  1981  and  Prior  Accoropllshments;  Development  programs  for  lepllcas  of  ’  surface  to  Air 

Missile  (SAM)  Systems  have  been  undertaken  as  have  continuing  updates  to  these  systems.  In  FY  81,  development  of  the 
and  a  Modular  Generic  Radar  were  continued.  Procurement  of  a  .radar 

was  directed  to  provide  a  generic  ctf^oability  in  thooe  two  important  areas. 

»  2.  FY  1982  Program:  Development  of  the  and  Modular  Generic  Radar  continued  ^long  with  minor  updates  to 

other  slaulations.  Flycatcher  procurement  was  cancelled.  Initial  development  of  an  signal  source  was  begun. 

3,  (U)  FY  1983  Planned  Program:  Not  Appllcoble. 

A.  (U)  FY  198A  Planned  Program:  Not  Applicable. 

5.  (U)  Project  to  Completion:  Not  Applicable.  This  will  be  a  continuing  project  under  PR  6A735F. 

6.  (U)  Milestones:  Not  Applicable. 
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Project;  #  6510 

Program  Element;  #  64738P 

DOD  Hlasioa  Area;  Self  Protection  #371 


Title;  Flight  Teat  Simulators _ 

Title;  Protective  Syatema _ 

Budget  Activity;  fact leal  Program,  #4 


7.  (U)  Resources; 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT4E 

5,700 

8,871 

-0- 

-0- 

Continuing 

Not  Applicable 

8.  (U)  Comparison  with  FY  1S82  Descriptive 

Summary; 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

EstlsMted 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E 

5,700 

4,900 

7,500 

(U)  FY  1983;  The  PY  1983  estimate  is  $7. 

5M  less  than 

estimated 

last  year. 

This  proje 

::t  will  transfer, 

In  BY  83,  to 

Program  Element  64735F. 
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FY  1983  RDT&E  DESCRIFfiVE  3UMMAF.Y 


Program  Element:  #6-^739F 

DOD  Mission  Area:  Self-Protection,  #371 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands); 


Tltl.a;  Tactical  Protective  Systes^s 

Budget  Activity:  Tactical  Programs,  #4 


Project 

Number 

Title 

FY  1961 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

TOTAL  FOR  PROGRAM  ELEMENT 

25,359 

23.711 

28,093 

26,959 

Continuing 

Not  Applicable 

2272 

Active  Countermeasures  Systems 

20.576 

15,211 

11,493 

10,267 

Coatlnu.lCig 

N:t  Applicable 

2273 

Warning  Systems 

394 

1,600 

3,200 

3,692 

Continulag 

Not  Applicable 

2274 

Diapensera  and  Expendables 

397 

900 

100 

Continuing 

Not  Applicable 

2879 

EW  Reprogramming  Update 

7,100 

7,000 

7,800 

21,900 

5613 

F-15  Protective  Systems 

3,992 

6,000 

6,200 

6,000 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED; 

This  program  provides  for  the  engineering  development  of  new  and 

Improved  sclf-prot^^tion  electronic  warfare  (EW)  equipment  to  Include  rapid  EW  reprogramming  update  capability  for 
tiictical  strike,  dir  superiority,  and  reconnaissance  aircraft. 

(U)  BASIS  FOR  FY  1983  RDVAE  BEQUEST:  Includes  funds  for  development  of  various  self-protection  EU  systems  for  tactical 
•trike,  air  superiority,  and  reconnaissance  aircraft  to  allow  them  to  accomplish  their  assigned  missions  without  incurring 
an  unacceptable  attrition  rate  and  the  required  rapid  reaponae  aoftware  reprogramming  system.  Self-protection  EU 
equipment  Includes  internally  mounted  countermeasurea  ayatema,  eiectv'onic  countermeaaures  poda,  radar  warning  racelvers, 
chaff/flare  dispenaera  and  expendabiea  and  the  F-15  Tactical  Electronic  Warfare  Syatem.  Coat  eatimatea  are  baaed  on 
engineering  estimates,  atatiatlcal  data  from  previoua  programs  and  specific  contractual  data  from  ongoing  development 
pra,^ram8. 


COHPARISOK  with  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1981 

RDTiK  24,600 


FY  1982 
Estimate 

24,300 


FY  1983 
Eitimate 

22,300 


FY  1984 
Estimate 


Additional 
to  Completion 

Continuing 


Total 

Estimated 

Coata 

Not  Applicable 


OVHRR  APPROPRIATION  FUNDS :  Not  Applicable 
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Program  Element:  #b4739F 

DOD  Mission  Area:  Self-Protection,  #371 


Title:  Tactical  Protective  Systems 
Budget  Activity:  Tactical  Programs. 


D^.TAILED  BACKGROUND  AND  DESCRIPTION;  The  purpose  cf  this  program  element  (PE)  is  to  develop,  test,  and  evaluate 
electronic  warfare  (EW)  systems  for  r.actlcal  strike,  air  superiority,  and  reconnaissance  aircraft.  Through  fiscal  year 
(FY)  1976,  this  program  was  limited  to  the  design,  development,  qualification  and  evaluation  cf  the  ALQ-131  advanced 
modular  electronic  counterueasures  (ECM^  pod.  T’le  ALQ-131  can  be  configured  with  up  to  five  transmitter  modules  and 
a  receivur/processor  (R/P)  module.  Increased  frequency  coverage,  power  management,  and  software  threat  programming 
provide  a  greatly  enhanced  seif-protection  capability.  Production  of  the  which  counters 

”|was  started  in  FY  1976.  In  FY  1973,  this  PH  was  expanded  to  Include  the  engineering  devel¬ 
opment  of  iL.provements  to  the  F-15  iactical  Elecironic  Warfare  System  (TEWS).  The  efforts  associated  with  the  F-15 
TEWS  are  intended  to  expand  the  capabilities  of  t^:e  existini^  warning  receivers,  jammers  and  dispensers  to  counter  new 
or  improved  Soviet  threats.  The  PE  currently  includes  programs  to  ds^velop  new  technology  sc”? f-protectlon  systems  against 

land  to  improve  the  capability  of  inventory  radar  warning  receivers,  ECM  pods, 

\  Internel  ECM  sysieau  and  chaff  and  flare  '^xpendrblea  and  associated  dispensers.  In  FY  1983,  automation  of  the  £W 
'  software  reprogramming  capability  for  Si!C,  TAG,  and  AFl.C  will  be  Implemented. 

(U)  REfATED  ACTIVITIES;  The  efforts  in  tnls  program  dr*sw  froaa  technology  developed  ir.  various  other  program  elements 
(PE),  such  as  PE  6A73CF,  Protective  Systems;  P!  63718F,  Electronic  Warfare  Technology;  and  PE  63743F,  Electro-Optical 
Warfar.  .  The  F-15  Factlcel  Electronic  Warfare  Sj'stem  (TEWS)  efforts  are  directly  related  ro  PE  27130F,  F-15  Squadrons. 

(U)  WORK  PERFORMED  This  program  element  is  managed  at  the  Aeronautical  Systems  Division,  Wrlght-Fatterson  Air 

Force  Base,  OH.  The  prime  contractor  for  the  AIX)*  131  /.dvanced  Tactical  Countermeasures  Ped  la  Vestinghouae  Electric 
Corporation,  Baltimore,  MD.  The  i^ubcontrac.tor  for  the  Improved  R/P  module  for  the  pod  Is  Loral  Electronics  Systems, 
Yonkers,  Nf.  The  major  contractors  for  the  F-15  TEWS  are:  Northrop  Corporation,  Rolling  Meadows,  IL  -  Internal  Counter¬ 
measures  Set;  Loral  Electronic  Systems,  Yonkers,  NY  -  Radar  Warning  Receiver;  Hagnavox  Company,  Ft  Wayne,  IN  -  Electronic 
Warfare  Warnluj^  Set;  and  McDonnell  Douglam  Aircraft  Cotporatlon,  Si.  Louis,  MO  -  aircraft  Integration  and  Countermeasures 
Dispenser . 

( ACCOMPLI SHKENTS  AND  FUTt»R£  PROGRAMS ; 

i.  *  FY  1981  and  Prior  AccoapHafuaenls :  Ihe  ^of  the  ALfj-131  ECM  pod  completed  ail 

development  efforts  except  for  the  recelver/proceseor  (R/P)  and  eniervd  production  In  July  1976.  New  threat  data 
revealed  that  a[”  capshlUty  would  be  required  for  effective  power  management.  In  FY  1979  an  Improved 

R/P  development  effort  was  iwi*  fated.  Development  was  initiated  qf  A1<»-131  ^  Jjmodulei 

designed  toT  jln  order 'ito  degrade  th 

__  Developi^nt  was  completed  and  flight  testing  initiated  of  a*^ 
desli^r.ed  to  match  thej  JF-15  aircraft.  Development  continued  of  an  AiX-40 

dual 'Chaff  cartridge  containing  two  separate  tlementr,  each  Navirg  a  countermeasure  capability  equivalent  to  one 
existing  chaff  unit.  This  Is  a  cooperative  development  effort  with  the  Royal  Netherlands  Air  Force.  Development 
of  the  F-15  Tactical  Electronic  Warfare  System  (TEWS)  was  completed  ir.  FY  1976.  A  radar  warning  receiver  (RWR) 
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Prograra  Element;  #6A739P 

DOU  Mission  Area:  Self-Protection, 


Title:  Tactical  Protect ivf;  Systems 
Pu'lget  Activity:  Tactical  Prograna> 


update  was  coicpleted  in  1977.  ^capability  for  the  radar  warning  receiver  (RWR)  was 

completed  in  FY  1980.  Development  of  the  F-15  countermeasures  dispenser  (A’,E-'45)  system  was  initiated  in  FY  1979. 

An  r-15  RKF  enhancement  effort  to  develop  appiopriate  detection  capabllitleti  cf  the|_  'jof  threats 

was  inftiated  in  FY  1980.  In  FY  1981  the  ALQ-131L  ^module  effort  war.  terminated  based  on 

the  results  of  a  military  worth  evaluation.  In  FY  1930  Upgrade  programs  to  p.ovidu  the  ALO-131  electronic  counter¬ 
measures  (ECM)  pod  with  a  capj*billty  to  uountet  ^  jsystems  began. 

2.  FY  1982  Program;  Development  of  the  Improved  Receiver/Processor  (R/P)  module  for  the  ALQ-131  will  b® 

completed.  Development  will  be  completed  of  a  ^Ci^rtridge  de;>igned  to  match  the 

jof  the  F-15  aircraft.  Development  will  complete  on  the  ALE-4C  dual-chaff  cartridge.  Planning 
for  the  development  of  an  '  JeapsoHit/  will  begin.  Development  of  a ’’ 

Icapabllity  for  integration  into  Inventory  RWRs  will  be  initiaceo.  Initiate  a  task  to  determine  whether 
available  lo  best 

suited  for  A-10  application.  Initiate  an  Q  Jprogrim  fo*  alow-moving  large  aircraft  to  protect  them  from 

^  attack.  The  efforts  to  upgrade  the  F-15  Tactical  Electronic  Warfare  System  (TEWS)  will  be  continued. 

The  F-15  radar  warning  receiver  (RWR)  enhancement  program  will  continue.  Tlie  F-15  ALE-A5  development  'program  will  be 
completed. 

3.  FY  1983  flanged  Progrnn:  The  development  efforts  initiated  in  FY  198^  and  prior  years,  for  electronic 
countenseanures  (ECM)  systems,  radar  earning  receivers  (RWR)  and  chaff/flare  dispenser  systems  will  be  Cv.ntinuedr. 

The  F-15  TEWS  upgrade  effort  vlll  be  continued.  Engineering  de/elopeent  of  ths  New  Thveat  Warning  System  will  kegia. 
Begin  engineering  devr^lojaaent.  of  an^  ito  detect  and  target^ 

^  operating  In  the 

^  Initiate  an  Electronic  Warfare  (EW)  Reprogramming  Update  program  to  provide  SAC,  TAC,  n?,6  AFLC 
with  an  automated  8yst»n  to  allow  rapid  software  update^  to  Inventory  systems  The 

funding  Increase  in  FY  1983  Is  the  resuii  of  revised  In.latlon  factors  and  addition  of  the  EW  deprogramming  Updit*^c 
pi'ograui. 

4.  19i^4  PXanned  Program:  The  deveiopr.ent  efforts  initiated  in  FY  1983  and  prior  years  for  electronic 

counteraeas ores  eyetema,  radar  yarning  receiver  systems  and  chaff /flare  dispensers  snd  EW  roprograsusing 
wilt  be  continued.  The  *^-15  RWk  enhancement!  *^wlll  be  completed. 

5.  Program  to  Completion;  This  is  a  continuing  program  to  develop  new  syateaa  or  to  updatr  existing  elec¬ 


tronic  cour.tertseasurv'i  cspablUtlcs  to  counter'^ 

6.  (U)  Hi  lestocies:  Applicable. 


weapon  systeuj. 


7.  (\j)  Rescurccs:  Not  Applicable. 


i 


T.i t la :  Active  Countenaeasures  Systems 
Title;  Tactlca'FPfotective  Systene 
Budget  ActlvUy;  Tactical  Prograaa- 


Project;  §2111 

Program  Element;  #64739F 

DOD  Mission  Area;  Self-Protection,  #371 

DETAILED  BACKGROUND  AND  DESCRTPTTON?  rm-  _ _  . 

quality,  and  dlveteltv  ofl  -  ”’■7  l»prov..ent  la  the  quantity, 

the  aelf-ptotectlon  counte'-n.e.aure.  capability  for  tactical  atrlh.  and 

...ue  Sperry  — 

(U)  PR^BAji,  ACCIMFLISHPZNTS  AND  PUTUR2  PROGRAMS; 

acre.  (isnSTTSiS  pTolLio^  at.rt.d  l^??^l7r“DeveL^!;en?^?ll!l..I^*rth^‘or!nnir**' 

ciiiFthrrr  -  d::rr::or‘r‘a-"  :::  r^si^tr 

capcMi.t'y!  co:;j.t!uJrd::';:pienrorAi.Q-,nL *" 

.  ,  .  .  ,  „  t'*  degrade  thef 

1980  ""  4Pon  the  reRults  of  the  *Ultary  worth  evaluat Ion FY 

1980  ar,  E-M  Isproveaens  prograa  was  Initiated  to  address  evaiuacion.  in  FY 

reliability  and  edUntainabilUy  of  the  ALQ-13j  ECM  pod  and  to  provide  it  with  a  capability  against, 

C-no.  f,-,A,  ate;  dd  «r‘;i:  h:uc“:pt‘:r.“!uh1r‘“'“‘‘'  “-raft  (C-Ul,  C-5, 

8fi2 
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Project:  #2272 

Progratk  Elenent:  #64739F 

DOD  Mission  Ares:  Self-Protection^  #371 


Title:  Active  CounterEeasures  Systaas _ 

Title:  Tactical  Protective  Systeas 

Budget  Activity:  Tactical  Prograas,  iV 


3.  FY  1983  PlanneJ  Prograa:  The  ECM  Ivnroveaent  prograas  Initiated  In  FY  1982_and  prior  years  will  be  continued. 
Begin  full  scale  engineering  development  ot  _^for  targe  aircraft.  ALQ-131 

electronic  counteraeasures  (ECM)  pod  ^aproveaent/eiihanceaent  prograas  vill  continue  with  the  goal  of  incorporating, 
Increaentaily ,  new  capabilities  Into  the  pod  production  line  to  exredlto  the  fielding  of  a  aore  efiectlve  self- 
protection  pod  for  the  tactical  forces.  Continue  full  scale  engineering  development  of  the[^ 

) to  detect  and  target 

t 


4.  FY  1984  Planned  Progran;  The  ECM  deve'.opaenc  efforts  Initiated  In  FY  1982  and  prior  years  *,H1  be  continued. 

Flight  testl  g  of  the’*  '^wlll  begin. 

5.  (U)  Prograet  to  Coapletion.  This  Is  a  continuing  program. 

6.  (U;  Milestones:  Not  Applicable. 


7.  (U)  Resources: 


PV  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


Total 

FY  1984  Addltloral  Zsrlaated 

Estimate  to  Completion  Costs 


R0T4E  20,576  15,211 

Comparison  with  FY  1982  Descriptive  Sutamary: 


11,493  10,267  Continuing 


Not  Applicable 


R0T4E  19,600  13,600  '1,500  Continuing  Not  Apj?lici<»ble 
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Project;  £2879  Titla:  EW  Reproyraaalti^^.  Update _ 

Program:  1^4739F  Title:  Tactical  Protective  Syffteas _ 

DOD  Miaalon  Area:  Self-Protection  #371  Ru<fget  Activity;  Tactical  Prograna,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION;  APR  55-90,  -electronic  Warfare  Policy,-  directs  l«ple«eutatlon  of  the  Elec¬ 
tronic  Wartare  (EW>  Xntt^grated  Reprogramming  Concept  to  rapidly T  i 

to  reprogram  the  software  In  computer  driven  airborne  electronic  warfare  systems.  Thu  Intent  Is  to  achieve  rapid 
response  to  ^  'I technological  surprise  on  the  battlefield.  TAP  SON  304-80, 

dated  7  M&y  1930,  establishes  the  requirement  fot  updating  the  nxletlng  manuel  reprogramming  system.  The  EW  Reprogramming 
Update  program  provides  SAC,  TAG,  and  AFLC  automated  tools  vo  permit  rapid  analysis,  assessment  tnd  _trade-of f  decl::ijpn 
making  during  th»  EW  software  reprogramming  pivcess.  This  process  Includes  assesf,ing  the  impact  of  ~  on 

operational  EW  systems,  establishing  and  selecting  realistic  reprogramming  options  for  the  EW  systesTsoftware,  cre'^Vtag 
and  documenting  the  change  lo  the  software  program  and  keeping  track  of  which  software  programs  sre  Installed  In 
specific  EW  systems.  This  pro^rram  updates  the  existing  tianual  system  to  achieve  a  more  rapid  and  accurate  renpoase 
while  using  less  highly  skilled  personnel  In  the  decision  making  process. 

(U)  RELATED  ACIIVITIE^;;  EW  Reprogramming  Upgrade  capability  Is  an  Integral  part  cf  rapid  reprogramming  and  Is  fed  by 
activities  from  the  Electronic  Warfare  Support  Data  Rase,  a  principal  project  In  35887F,  Electronic  Combat  Intelligence 
Support  a'-d  PE  31335^,  Computer  Aided  Electronic  Worfare  Information  System.  The  EW  Reprcgrai^nlng  Update  Capability 
directly  supports  activities  of  the  EW  Avionics  Integrated  Support  Facility,  PE  71UIF  and  tlie  other  projects  associated 
with  PE  64739F.  In  addition,  this  activity  directly  supports  all  digitally  reprogrammable  Avionic  EW  systems  ::.nd  Is 
also  targeted  to  support  new  EW  systems  like  the  ^'.dvaneed  Self  Protection  Jammer  (ASPJ>,  the  New  Thrust  Warning  System 
(NTUS)  and  the  B-1  Defensive  Avionics  Su.'te  (ALQ-161). 

WORK  PEr.FORMED  BY:  The  work  will  oe  dene  by  the  EW  System  Progr  m  Office,  ASD/RWW,  Wrlght-Pstterson  AF8,  OH,  the  EW 
System  Manager,  WRALC/HiiR ,  Robins  AFB,  GA,  and  contractors  to  be  identified. 

FRQCRA-^  ACCOMPLI SHMRtrrS  AND  FUTURE  PROGRAMS: 

FY  1981  and  Prior  Accogplishoeots;  A  study  wet  Initiated  lo  January  1979  uader  PE  64710F.  'Ueconnaissance 
and  Electronic  W^arfar#-  to  determine  the  feasibility  of  upgrading  the  present  manual  reprogramming  system.  This 
stud>  produced  a  requirements  anslysis,  overall  syatem  specifications  and  programmatic  data. 

2.  (U)  FY  1982  Program:  FY  1982  efforti,  will  develop  software  functional  specif Icatlona ,  hardware  specif icatfons, 
and  Inierface  ft^qul rement a . 

FY  1983  Planned  Program;  Initiate  development  of  the  Threat  Impact  Aa'vesament  Software  (TlAS),  the  Data 
Change  of  Verification  Software  iDCAVS)  and  the  Miasion  Data  Management  Software  (MDHS).  Procure  two  hardware  sya- 
teas. 

4.  (U)  FY  H84  Planned  Program:  Coc.plete  development  of  the  TlAS,  OCAVS  and  MDHS  software  and  initiate  software 
verification  and  validation  (V&V).  Procure  initial  hardware  systems  for  USAFE. 
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Project;  #2879 
Program;  #64739F 

DOD  Mlssior.  Area;  Self-Protection,  #371 

5*  (U)  Program  to  Completion;  Complete  software  V&V, 
Test  and  Evaluation. 


Title;  EW  Repro;:ramlng  Update  _ 

Title;  Tactical  Protective  Syatema 

budget  Activity;  Tactical  Programs,  #4 

Conduct  Development  Test  and  Evaluatlcn/Inltlal  Operational 


6.  (U) 

Hilesr.onea; 

Not  applicable. 

7.  (U) 

Resources ; 

FY  1981 
Actual 

FY  1V02 
Estlsat » 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDTiE 

o 

o 

7,000 

7,800 

21,900 

8.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUlfMARY;  Not  Applicable 
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Project:  #5618 

Program  Element:  #6A/39F 

DOD  Mission  Area:  Self-Protection,  #371 

DETAILED  BACKGROUND  AI^D  DESCRIPTION:  This  project  provides  for  development  of  electronic  warfare  (EW)  equipmsit 
for  the  F-15  aircraft.  The  F-15,  in  ita  counter- air  role,  will  be  required  to  operate  In  the  presen  ;e  of  hostile  ground 
controlled  fighter  interceptors,  aurface-to-alr  niasiles  and  antiaircraft  artillery.  The  F-i5  pilot  must  be  alerted 
to  the  presence  of  the  enemy  aircraft  so  that  he  can  achieve  a  favorable  attach  position,  and  with  respect  to  enemy 
air  defenses  must  be  sufficiently  protected  to  e'dcort  friendly  ground  attack  forces  into  enemy  held  territory  and  pursue 
enemy  fighters  Into  anc.  o'er  their  our.  defended  territory.  A  combination  ot  warning  devices,  Jammers,  and  decoys  have 
been  selected  to  d‘*graae  .ae  capabilitleo  of  the  enemy  electronic  defense  systems.  This  project  ac.rmpliahes  the  n«c- 
ecsary  engineering  development  to  expand  the  capabilities  of  the  existing  warning  receivers  and  Jami?iera  to  counter  new 
or  improved  threats.  Also  included  ic  the  development  of  a  chaff/flare  dispenser  to  provide  Improved  capability  to 
counter  threats..  The  current  configuration  consists  of  a  Radar  Warning  Receiver  (RWR),  Electronic  Warfare  Warning  Set 
fEW’WS)  and  an  Internal  Counteriseasures  Set  (ICS).  A  Countermeasures  Dispenser  (CMD)  set  will  be  added  to  th;' »  coiifig- 
uratlon,  CoMectlvely,  these  four  subsystems  are  known  as  the  F-i5  Tactical  Electronic  Warfare  System  (TEWS).  A 
previous  Project  (2073)  for  development  of  the  new  aubaysteo  was  folded  Into  this  project,  to  provide  for  more  effective 
A-  r  For^e  raanageraer.^  . 

(U)  RELATFO  ACTIVITIES:  The  work  under  this  project  is  directly  related  to  projr\u  element  (PE)  27nOF,  F-15  Squadrons, 
which  provides  for  pi:o:vjreoent  of  the  F-lf;  TEWS  as  part  of  r-l5  Weapons  Systec,  Techno’  »gy  developed  In  PS  6'1718K, 
Electronic  ^arfer?*  (Ev.’}  Technology,  and  PE  63/43F,  Electro-Optical  Warfare^  pi'ovides  the  fasU  for  isiprovements  a  counter 
new  threats.  Close  roordinetion  .k  curs  between  this  project  and  other  aircraft  EV  programj*  wlrhln  this  progrua  cleoent 
and  programs  In  PE  fn7jHF,  Irot'ctiv?  Systems,  for  exasplt*,  the  CMD  will  use  identical  ciieff  aud  a  variallon  of  che 
flares  and  Che  dlapenscr  dev^.loprJ  in  ihlr;  PE  fot  other  tactical  aircraft, 

PEKFORMEC  CY :  ^ne  Air  Force  manager  ts  the  At  ronaurlcal  Systems  Division,  Wrij^ht-Patterson,  AFS,  CH.  M.sjur 
contraefors  are:  Defense  Systems  Division  ol  the  Northrop  Corporation,  Rolling  Meadows,  IL  -  ICS;  Loral  Electronics 
Systemi* ,  Yonkers,  NY  -  Magnavox  Company,  Fort  Wayne,  IN  -  EWWS;  atsu  McDonneli-Douglas  Aircraft  Corporation,  St. 

Louis,  MO  ’  Aircraft  Integration  and  the  CMD. 

peocram  acodhplISHments  and  future  pr^x;ra-<s: 

FY  198)  *nd  rrlor  Accomplisfui^cts ;  Development  of  the  Radar  Warning  Receiver  (RWR),  Electronic  Warfare 
Warning  SeT~Tl^WS)  and  Internal  Count eisieasures  Set  (ICS)  was  crmplet^d  in  KY  l‘)7b.  An  RWR  threat  re.ated  faprov patent 
jvas  completed  In  FY  1977.  Devcloprr .if  of  a  ”  Jcapabllity  fwr  the  RVR  so  improve  Location  of 

"^was  'oetpleted  during  FY  1980.  During  1977  a  major  update  to  the  r-l5  TEWS  was 

starird.  Tills  development  program  Increased  thef*  1  ^.nd _ 

I  This  prograis  wss  terminated  at  the  nnd  of  Ft  1980  after  cauplelion  of  Integrttlon  aud  sim¬ 
ulator  testing.  Developaeut  of  the  Ccunteirmeasures  Dispenser  Set  (CKU)  waa  initiated  in  FY  1979.  A  aiodal^r  t/pera- 
tlonal  Flight  Program  for  the  RWR  was  cnajilLi^ed  in  FY  1981.  'n  FY  1981  an  RWk  E.,hanc'5»ent  effort  was  Initiated  tw 
provide  a  capability  to  detect  Jthreats.  The  'leetwide  retrot’U  of  the  New  Threats  RWR  hardvtre  be^^an 

in  FY  1981,  TTie  RWR  sKsnory  expa$)»ton  from  began  in  FY  1981. 
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Title:  F-\5  Prctective  Syeteas _ 

Title:  factlcfll  Protective  Systems 
Budget  Activity:  Tactical  Progran 
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Project;  #5618  Title:  !?~15  Proti^wtlve  Syatcwa _ _ 

Program  Element;  #64739F  Title:  Tactical  Protective  Systems 

DOn  Ml8;!lon  Area;  Self-Protection,  #3>1  Budget  Activity:  Tactical  Prc grama,  Tk 

2.  (U)  FY  1982  Program;  Tiie  flight  teat  cf  t^e  Countermeaaureii<  Dlapenaer  (CMD)  enhancementa  <8111  be  completed. 
The  Radar  Warning  Receiver  ^RWR)  memory  expanaion  will  be  teated,  to  include  flight  teatlng.  The  RWR  Enhancement 
development  and  the  New  Threat  retrofit  will  continue. 

FY  l'‘>83  Planned  Program;  The  RWR  Enhancement  program  will  undergo  almulator  and  flight  teatlng.  Planning 
will  be  Initiated'  for  the  retrofit  of  the  CMD,  and  the  Enhanced  RWR  programa. 

4.  (U)  t-Y  1984  Planned  Program;  The  Fihanced  RWR  program  will  complete  flight  teatlng  and  a  productlo.'  J<jcUicn 
will  be  r^ade. 


Program  to  Completion;  h’ew  or  Improved  will  be  monitored  and  Improved 

rap.?b;ilr.y  efforta  initiated  to  the  P-15  Tactical  Electronic  Warfare  Syaten  (TEWS)  aa  requited,  to  avoid  obe.yleacence. 
Nf!«  syatems  _  ^or  i:adara 

may  be  deploye;],  requiring  correaponding  Improve^ienta  to  the  F-15  TEWS. 


('.  Mileatonea;  Not  Applicable. 


FY  1931  FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Ebtlmated 

Actual  Eaiifjite 

Eatimate 

Eat Imate 

to  Ccmpletlon 

Coat  a 

RDTiK 

3,992  6,000 

6,200 

6,000 

Continuing 

Not  Applicable 

8.  (tl)  CO^i?ARlSON  WITH  FY 

1982  DESCRIPTIVE  "UIWARY: 

vDT4E 

6,000 

6,200 

Cant  Inulr.g 

Not  Appl itable 
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FY  1983  RDliE  DESCRIPTIVE  SUMMARY 


Program  Element:  #647A0F 

DOD  Mission  Area:  Air  Warfare  Surveillance  &  Reconnaissance.  #227 


Title:  Computer  Resource  Management  Technology 
Budget  Activity:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING):  ($  in 

Project 

thousands) 

FY  1981 

?Y  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

4,455 

4,882 

4,993 

7,209 

Continuing 

Not  Applicable 

2239 

Computer  .Security  Technology 

1,509 

1,944 

2,027 

1,696 

Continuing 

Not  Applicable 

2522 

Requirements  Analysis 

452 

4>9 

588 

1,294 

Continuing 

Not  Applicable 

2523 

Management  Control  Technology 

319 

248 

293 

398 

Continuing 

Not  Applicable 

2524 

Policy  and  Procedure  Guldaico 

823 

1,193 

1,304 

1,396 

Continuing 

Not  Applicable 

2526 

Software  Engineering  Tools 
and  Methods 

l,20i 

798 

485 

1,627 

Conti  •'uing 

Not  Applicable 

2652 

Computer  Architecture  Stand£.rds  151 

240 

29f 

798 

Continuing 

r^ot  Applicable 

(U)  BRiEF  DESCRIPTION  OF  THE  ELEMENT  AND  MISSION  NEED:  Air  Force  and  Department  of  D^^fense  studies  hnve  shown  that  the 
rapidly  increasing  cost  of  computer  software  diverts  resources  from  other  vital  mission  requirements.  Increasing  threat 
complexity  has  forced  an  increase  in  misslor.  complexity  and  Increased  proliferation  of  digital  computers  and  software. 
Current  Department  of  Defense  computer  software  costs  (over  $4  billion  per  year)  are  growing  rapidly;  this  growth  must  be 
controlled.  The  goal  of  this  program  Is  to  apply  technology  in  the  system  acquisition  and  support:  process  to  reduce 
software  life  cycle  coat  and  to  impro’ri  the  quality  of  weapon  system  software.  This  program  is  part  of  a  Joint  service 
effort  coordinated  under  the  Office  of  the  Secretary  of  Defense  'lanagement  Steering  Committee  for  Embedded  Computer 
Resources  and,  as  ouch,  is  responsive  to  Department  of  Defense  wide  deficiencies. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  program  is  p«rt  of  a  coordinated  joint  Defense  and  trl-scrvice  System  Software 
Research  -^nd  Technology  Program  to  overcome  deficiencies  in  the  development,  acquisition,  operation,  and  support  of 
embedded  conputer  resources.  FY  1933  requested  funds  will  support  thrusts  in  six  areas:  (1)  comput’sr  security  technology, 
(2)  requirements  analysis  (3)  management  control  technology,  (^)  policy  and  procedure  guidance,  (5)  software  engineering 
tools  and  methods  (6)  computer  aichltecture  standards.  Specific  FY  1983  objectives  are:  (1)  apply  advanced  developments 
in  computer  engineering  and  associated  management  procedures,  (2)  develop  and  apply  techniques  to  reduce  cost  and  in- 
crea.ie  performance  of  complex  systems,  (3)  provide  for  active  Air  Force  use,  tools  and  techniques  which  improve  acquisi¬ 
tion  practices  for  developers,  malntalners,  and  urers,  (4)  piovlde  management  techniques  which  improve  visibility  and 
control  of  computer  system  developesent . 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


II 

4, "470 


FY  1982 
Estimate 
6,000 


FY  1983 
EatlmatG 
7,000 


FY  1984 
E8ti;sate 


Additional 
to  Completion 
Continuing 


Total  EstimnLed 

Costs _ 

Not  Applicable 
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Protjram  Element:  #64740F  Title:  Computer  Resources  Management  Techojlot^y 

DOD  Mlaslcn  Area:  Air  Warfare  Surveillance  &  Reconnaissance,  #227  Budget  Activity:  Tactical  Programs,  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Computer  technology  Is  central  to  the  Air  Force's  ability  to  perform  its 

mission.  Management  ot  this  vital  resource  and  its  associated  eosts  presents  a  major  challenge  to  the  Air  Force.  The 
computer  Resource  Management  Technology  program  is  an  Air  Force~vide  computer  engineering  development  effort.  It  was 
established  to  apply  technically  advanced  solutions  problems  in  managing  compter  resources  used  in  Defense  systems. 

The  program  seeks  to  improve  the  performance/cost  ratio  of  Air  Force  co&.puter  resources.  Consisting  of  some  40  different 
tasks,  the  progr«*r»  exploits  the  results  of  advanced  development  programs;  develops  and  applies  techniques  to  reduce  cost 
and  increase  reliability  itt  complex  automated  Defense  systems;  and  provides  users  and  system  designers  with  improved  com¬ 
puter  equipment  programming  techniques,  and  information  processing  tools  to.  specify,  design,  test  and  support  automated 
Defense  eyAtems*  Tnls  program  addresses  identified  deficiencies  ir.  the  use  and  control  of  high  order  languages,  in  manage¬ 
ment  snd  engineering  approaches  to  computer  software  development,  in  the  use  of  requirement  and  cost  analyses,  and  in  the 

application  of  comprehensive  acquisition  management  procedures.  The  program  is  also  the  research  and  development  arm  of 

tlie  Air  Force  multi-level  computer  security  initiative.  Current  projects  are  described  below. 

(U)  Computer  Security  Technology  (Project  2239):  Provides  a  technology  transfer  program;  fosters  widespread  availability 
multi-level  computer  security  technology  and  v&Iluation  techniques  to  industry  and  for  Air  Force  and  Department  of  Defense 
systems.  The  work  responds  to  the  Department  of  Defense  Computeer  Security  Initiative  Task  in  four  areas:  (1)  Department 
of  Defense  Computer  Security  Consortium  Support;  (2)  ad  hoc  program  office  support;  (3)  "trusted''  (provable)  system 
development  and  demonstrations;  and  (4)  verification  procedures.  This  work  has  wlde-spreod  application.  Among  Air  Force 
program  offices  with  computer  security  requirements  are  Strategic  Air  Command  Digital  Infomation  Network  (SACDIN), 
Operational  Application  of  Special  Intelligence  Systems  (OASIS),  Automatic  Digital  Information  Network  11  (AUTODIN  II), 
Space  Defense  Operation  Center  (SPADOC),  SEEK  SCORE,  lASA,  EIFEL  II,  and  MX.  This  project  addrecses  requirements  speci¬ 
fied  in  SAC  ROC  1-74,  MAC  ROC  6-75,  HQ  USAF  Data  Project  Directive  HAF-P81-1,  and  findings  in  the  Air  Force  Audit  Agency 
directed  Computer  Fraud  Study  which  resulted  f'^om  0M^-A/7I  and  reconmendatlons  of  the  Department  of  Defease  Oversight 
Commit  tee >  This  critically  Important  effort  represents  a  continuing  commitment  to  research  and  developuent  of  trusted 
computet  systems  as  an  integral  part  of  military  security. 

(U)  Requirements  Analysis  (Project  2522):  Develops  and  applies  tools  that  provide  the  system  developer  rapid  insight 
into  the  technical  Implicationo  of  stated  system  requirements  on  computer  resources.  These  tools  are  used  to  identify 
costs  and  risk  areas,  and  to  explore  implementation  alternatives  before  making  schedule  and  financial  commitments  for  com¬ 
puter  resources.  Work  has  beew.  successfully  accomplished  wi^:h  the  Computer  Aided  Design  and  Specification  Analysis  Tool 
in  the  Z-3A  and  SACDIN  Program  Offices.  An  estimated  $700,000  savings  was  attributed  to  the  use  of  Computer  Aided  Design 
and  Specification  Analysis  Tool  in  the  E-3A  Program  Office  alone.  A  new  initiative,  the  Automated  Interactive  Simulation 
Model,  represents  the  latest  effort  to  focus  on  an  "easy  to  learn,  simple  to  use"  approach.  Using  a  menu  of  parameters, 
the  system  engineer  builde  a  "modal"  of  his  system  configuration,  process,  and  perfort^ance  to  aid  in  design/tradeoff 
analyses,  and  to  explore  optimum  system  design  in  terms  of  cost  and  perfomance.  The  automated  tools  and  procedures 
developed  under  this  project  are  Improving  the  requirements  definition/analysis  phase  of  military  system  acquisitions. 

(U)  Final lyp  work  will  begin  to  iupreve  total  system  performance,  developing  design  guidelines  to  specify  the  interface 
between  man  and  computer.  The^e  User  System  Interface  (USl)  guidelines  will  address  data  entry,  data  display,  sequence 
control,  user  guidance,  and  data  transmission. 
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Program  Element :  #64740F 

DOD  Mission  Area;  Air  Warfare  Surveillance  &  Reconnaissance >  #227 


Title;  Computer  Resources  Management  Technology 
Eudget  Activity;  Tactical  Programs,  #4 _ 


Management  Control  Technology  (Project  2523);  Develops  and  applies  Information  system  tools  and  techniques  to  Improve 
the  planning  and  controlling  of  system  acquisitions  with  embedded  computer  resources.  This  project  develops  and  evalu- 
j«ttes  ways  to  estimate  computer  system  timing  and  sizing.  These  techniques  have  been  used  In  the  SEEK  SCORE,  Air  Weather 
Distribution  System  (AMDS),  Joint  Tactical  Information  Distribution  System  (JTIDS),  Battlefield  S::ploltatlon  and  Target 
Acquisition  (BETA),  Base  and  Installation  Security  System  (BIS.^)^  Automated  Technical  Control  (ATEC),  and  System  Test 
and  Exercise  Module  (STEM)  Programs.  This  project  also  applies  software  quality  metrics,  an  approach  to  quantify  software 
quality  In  defense  systems.  A  recent  effort  examines  eleven  (11)  software  quality  factors  developed  by  a  major  defense 
contractor  and  applies  them  to  an  actual  system  acquisition.  Kanageuenn.  control  and  visibility  will  be  enhanced  through 
these  quality  ‘'yardsticks'*.  This  project  also  responds  to  a  Joint  Logistics  Commandiivs'  request  to  reduce  the  confusion 
resulting  from  diverse  standards  for  software  acquisition,  and  is  producing  a  trl-*service  HIL-STD  on  software  engineering. 
This  single  standard  will  provide  one  approach  to  developing  a  better  software  product.  Lastly,  In  an  effort  to  collect 
and  analyze  data  on  software  development  costs,  the  Software  Acquisition  Resource  Expendlfute  (SARH)  collection  system 
will  be  piloted  In  the  Tactical  Communication  Control  Facility  Program. 

Policy  and  Procedure  Guidance  (Project  2524);  Develops  comprohenslve ,  specific  standards  and  procedures  to  guide  the 
acquisition  and  support  of  computer  resources.  This  project  develops  guidebooks,  training  media,  and  the  Training  and 
Performance  Support  System  (TPSS)  to  train  USAF  people  in  software  management.  During  FY  1981,  the  Air  Force  spent  over 
$1.6  billion  to  acquire  software.  Over  60Z  of  the  officers  managing  these  acquisitions  are  second  lieutenants.  To 
reduce  our  estimated  30Z  shortfall  In  sklll^^d  comparer  system  acquisition  managers,  the  TPSS  effort  develops  courses 
materials,  techniques  and  programs  to  provide  the  latest  training  In  software  acquisition.  Already,  over  120  people 
have  been  trained  at  the  prototype  TPSS  and  are  making  positive  contributions  In  their  acquisition  management  duties. 
Products  developed  for  the  TPSS  will  be  Incrementally  transierred  to  AFSC  Product  Divisions  and  AFLC  Air  Loglatlcs 
Centers  as  they  become  available. 

Software  Engineering  Tools  and  Methods  (Project  2526);  Develops  and  applies  a  comprehensive.  Integrated  set  of  engineer¬ 
ing  tools  to  Improve  the  software  development  and  acquisition  processes.  Special  omphasls  Is  on  configuration  management, 
documentation,  training,  and  support  to  transfer  the  new  tools  to  program  offices.  This  project  supports  the  J73  Language 
Control  Facility,  the  National  Software  Works,  and  Ada,  the  new  DOD  standard  High  Order  Language  system.  The  J73  Language 
Control  Facility  validates  languages  for  systems  which  have  made  a  commitment  to  the  J73  High  Order  Languages  CX,  Advanced 
Tactical  Fighter,  Low  Altitude  Navigation  and  Targeting  Infrared  System  for  Night  (LANTIRN),  Digital  Integrating  Subsys¬ 
tem  (DIS),  Adv.inced  Medium-Range  Alr-to-Air  Missile  (AMRAAM),  and  MX.  The  National  Softwarw  Works  demonstrates  the 
internetting  of  computers  and  tools  to  support  developers,  malntalners,  end  users  of  computer  systems.  Tools  on  the 
National  Software  Works  will  support  a  programming  demonstration  at  a  selected  AFLC  Air  Logistics  Center.  Ada  system 
Lupport  will  Involve  rehostlng  and  retargeting  of  the  Ada  cosipllcr  and  prograauilng  support  environment  for  Air  Force 
specific  systems  and  standard  architectures. 

Computer  Architecture  Standards  (Project  2652);  Supports  development  ot  tactical  command,  control  and  communication  and 
space  systems  by  stabilizing  the  software  deve...  ment  environment,  using  high  order  lenguagea,  and  facilitating  interoper¬ 
ability.  Work  Initially  centered  on  defining  Air  Foice  requirements  for  the  MIL-STD-1862  (NEBULA)  32-blt  Computer 
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Program  Elements  #64740F  Title:  Computer  Resources  Management  Technology 

DOD  Mission  Area:  Air  Warfare  Surv  ’lllance  &  Rccounalssance,  #227  Budget  Activity;  Tactical  Programs,  #4 _ 

Instruction  Set  Arch  ;?cti?*'e  developed  by  the  Army.  Specifically,  command,  control,  communication  and  intelligence  and 
ground  based  space  system  requirements  will  be  identified  and  recommended  to  the  Joint  NEBULA  Control  Board.  Tnis 
project  also  provides  educational  materials  and  briefings  on  DOU  and  Air  Force  standardization  efforts  and  examines  Air 
Force  support  seftwa.  e  tool^  ncedod  for  these  standards.  The-  work  Is  in  concert  wi.th  recent  DOD  initiatives  on  standard¬ 
ization  within  the  military  to  reduce  *  iie  proliferation  of  computer  architectures ^  improve  supportabillty ,  and  reduce 
costs. 

(U)  RELATED  AOTIVITTES;  This  program  support''  end  is  responsive  to  the  DOD  Defense  Computer  Resource  Technology  Plan 
and  the  lOOD  Ada  Joint  Program  Office  (PE63226F,  DOD  Common  Programming  Language  (Ada)).  It  Is  related  to  other  programs 
which  constitute  the  DOD  Software  Science  and  Technology  Program:  6270lAj  Communications  Electronics;  62725A,  Computer 
and  Information  Sciences;  63723A,  Automatic  Data  Pirocesslng  Equipment  Development,  62721N,  Command  and  Control  Technolog/; 
63526M,  Advanced  Computer  Technology;  62708E,  Dlstilb'‘ted  Information  Systems;  62702P,  Command,  Control  and  Comuunlcation 
62204F,  Aerospace  Avionics;  and  63728F,  Advanced  Comp'  ter  Technology.  Air  Force  thrusts  generally  transition  into  this 
program  from  63728F  and  are  coordinated  through  technical  reviews  at  the  staff  and  engineering  levels*  Coordination 
with  other  Services  is  done  in  the  Research  and  Developi?  iftt  Technology  Panel  of  the  Management  Steering  Comittee  for 
Embedded  Computer  Resources,  in  The  DOD  Computer  Security  Censortium,  and  in  annual  DOD  apportionment  reviews. 

(U)  WORK  PERPORMED  BY;  The  Electronics  Systems  Division  (ESD)  Hanscom  AFB,  MA  has  management  responsibilities  for  the 
program.  Contractors  include  the  System  Development  Corporation,  Santa  Monica,  CA;  TRW,  Redondo  Beach,  CA;  Boeing 
Computer  Services,  Seattle,  WA;  Logicon  Inc.,  Bedford,  MA;  Doty  Associates,  Incr,  Rockville,  MD;  Denver  Research  Institute 
Denver,  CO;  System  Architecture  Inc.,  Randolph,  MA;  Softech  Inc.,  Dayton,  OH;  ITT  Research  Institute,  Rome,  NY;  SHI 
Internatio.'tal ,  Menlo  Park,  CA;  Martin  Marietta  Aerospace,  Denver,  CO;  Hughes  Aircraft  Company,  Fullerton,  CA;  Systems  & 
Applied  Science  Corporation,  Riverdaie,  MD;  Aerospace  Corporation,  Loa  Angeles,  OA;  DigiComp  Research,  Ithaca,  NY;  Dy¬ 
namics  Research,  Wilmington,  MA.  System  engineering  support  la  being  provided  by  MITRE  Corporation,  Bedford,  MA. 

(U)  PROGRAM  ACCOMPLI SHMSNTS  AND  FUTURE  PROCRAMJ; 

1.  (U)  FY  1981  and  Prior  Accomplishments :  Major  achievements  of  this  program  Include:  (1)  developed  and  domonstrared 

a  multi-level  computer  security  operating  system,  the  Kernelized  Virtual  Machlne/37C  (2)  supported  the  Korean 
Air  Intelligence  System  Program,  specifying  and  developing  a  "security  interface"  for  command  post  operations;  (3) 
refined  and  improved  tools  and  mathematical  languages  I'sH  to  verify  multi-level  security  in  computer  systems;  (4) 
selection  of  PE64/40F  as  the  R&D  arm  of  the  USAF  ADP  Security  Program;  (5)  applied  the  Computer  Aided  Design  and  Speci¬ 
fication  Analysis  Tool  (CADSAT),  an  automated  requirements  analysis  tool,  on  the  E-3A  aid  SACDIN  programs;  (6)  success¬ 
fully  piloted  a  general  purpose  m'xleling  tool,  the  Automated  Interactive  Simulation  Mode  (AISIM)  on  the  Base  and  Inotall- 
atlon  Security  System.  AlSlM  helps  progrra  engineers  assess  cost  and  performance  alteri.atlves  in  system  design;  (7)  pub¬ 
lished  a  procedures  i\andbook  for  estimating  computer  sizing  and  timing:  these  procedures  are  helping  bSAF  program 
offices  define  computer  system  requirements  and  evaluate  contractor  proposals;  (8)  first  application  of  software 
quality  aeasurementa  in  a  USAF  program,  the  Radar  Prediction  System;  this  "real-world"  experience  will  be  included 
in  a  handbook  for  program  offices;  (9)  pullished  guidebooks  on  computer  system  acquisition  management  for  both  the 
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Electronic  Systems  Division  and  the  Aeronautical  Systems  Division;  (10)  awarded  a  contract  to  develon  a  computer-aided, 
computer  managed  instructional  aystum,  the  Training  and  Performance  Support  System  (TPSS);  (11)  transltlon-jd  the 
JOVIAL  High  Order  Language  Control  Facility  into  use  Air  Force-wide;  (12)  procured  ani  installed  hardware  for  three 
Air  Logisticc  Centers  participating  in  the  National  Software  Works  technology  demonstration;  (13)  surveyed  program 
^  offices  at  th-2  Electronic  Systems  Division  op  their  requirements  for  16-  and  32-  bit  standard  instruction  set  architec¬ 
ture  (MII-STD8-1750A  and  1862);  (14)  published  a  guideteok  on  specifying  computer  resource  requirements  In  the  System 
Specification  ("A  Spec"). 

2r  (U)  FY82  Program:  With  the  PE64740F  funding  reduction,  ten  of  the  twenty-five  tasks  planned  for  Fy82  were  unfunded. 
Thase  tasks  will  be  relnststed,  rescoped,  or  postponed  contingent  upon  FY83  funding.  The  FY82  restructured  program 
^  will  (1)  enhance  the  Kernelized  Virtual  Machine/370  multi-ltvel  secure  operating  systept,  concentrating  on  special 

security  requirements  and  independent  proof  analysis,  demonstrate  the  KVM/370  system  at  an  operational  aite,  and  certify 
and  document  the  system;  (2)  improve  veriflcatlcii  procedures  and  mathematical  languages  used  to  validate  DOD  multi-level 
computer  security  systems;  (3)  provide  computer  security  technical  support  to  the  Zorssn  Air  Intelligence  Systea  (security 
interface).  Military  Airlift  Command  (secure  data  base  management  systems),  the  Air  Force  Computer  Security  Program 
Office  (hjtcmatcd  risk  aovnlysis  ,  and  Air  Force  Audit  Agency/Alr  Force  Accounting  and  Finance  Center  policy  verification) 

(4)  reho0<:  the  automated  general-purpose  modeling  capability  (AISIM)  on  a  government*  owned  comp*iter  and  distribute  the 
AlSIN  tool  to  USAP  program  offices  for  assessing  risk,  cost-effectiveness,  and  alternatives  in  designing  defense  systems; 

(5)  develop  standard  guidelines  for  the  design  of  the  user-system  interface  (USI)  in  automated  systems.  This  development 
will  lend  to  a  USI  evaluation  tool,  a  USA?  Design  Handbook  supplement,  and  a  mil/ ;:ary  standard  for  USI  design  uf  computer 
software;  (6)  complete  the  handbook  and  training  materials  for  applying  quality  metrics  to  computer  software  developments 
In  weapon  systems,  and  train  selects*;  program  office  engineers  in  their  use;  (7)  support  the  Joit*t  Logistlct  Coomsnders: 
produce  MIL-STD-XX:i  on  Software  Engineering  for  trl-servlce  use  and  complete  updates  to  MIL-STO-4d3,  490,  sud  1521A; 

(8)  develop  and  Incrementally  trsnefer  training  courses  and  materials  for  the  computer-aided,  computcr-maasged  Training 
•  and  Performance  Support  System  (TPSS),  an  automated  system  to  teach  USAF  people  computer  eystem  acquisition  management; 

(9>  produce  a  handbock  for  engineers  to  us**  in  specifying  computer  requirement  for  evionlc  systems;  (10)  complete  the 
National  Software  Works  (NSW)  dsmonstrstlon  at  the  Warner-Robint ,  Oklahom**  City,  and  Sacramento  Air  Logistics  Cjnters 
and  transfer  the  hardware  and  software  to  AFLC;  (11)  define  Air  Force  support  software  requirements  for  the  Army's 
32-bit  computer  Instruction  set  architecture  Mil -STD-lf62A,  for  C^I  and  ground-basod  space  systems  and  recommend 
requirements  to  the  Army-Air  Force  Nebula  <J6otrol  Board;  and  (12)  develop  s  briefing  and  educational  mateiials  to 
inform  USAF  program  offices  of  status  srd  plane  for  MI! -STD-1750A  (16-blt  inst^-uction  set  erchitecture) ,  MIL-STD-1862A 
(32-bit  instruction  set  architecture),  MIL-STD-1589B  (JOVIAL  JT3  High  Order  Lsuguage)  and  MIL-STD-1815  (Ads  High 
Programming  Language). 

FY  1983  Planned  Program:  Continue  to  support  the  DOD  Computer  Security  Initiative  Task  and  Air  Force  programs 
with  computer  security  requirements.  Support  the  Korean  Air  Intelligence  System  ‘  Secu' ity  Interface".  Analyze  and 
document  the  Military  Airlift  Command  requirements  for  multi- level  secure  data  bases.  Assist  the  Air  Force  Computer 
Security  Program  Office,  procuring  cutemated  tools  and  procedures  to  analyze  cociputer  security  rlsku  la  specific  ADP 
systems.  Exercise  the  tools  and  malheaatical  languages  used  to  verify  multi-level  secure  systems  sgajinst  a  common  prob- 
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lem  to  demonstrate  the  relative  capabilities  cf  each.  Transfer  the  general  purpose  modeling  tool,  AISIK,  to  Air  Force 
program  offices  through  Interactive  terminals.  Introduce  two  new  requirements  tools,  DOCWRITER  and  the  Automated 
Requirements  Development  System  (ARDS),  to  program  offices  to  generate  and  maintain  acquisition  documents.  The  computer- 
based  training  system,  TPSS,  will  be  operational.  AFSC  product  divisions  and  AFLC  Air  Logistic  Centers  wil  use  courses 
and  materials  to  train  people  In  computer  system  acquisition  management  and  will  be  able  to  provide  specific  computer 
resource  training  "on  demand"  to  meet  time-sensitive  training  requirements.  Consolidate  end  update  the  Computer  System 
Acquisition  Management  guidebooks  Into  AFSC  guidebooks.  Continue  the  cost  and  monitoring  system  (SAKE)  for  software 
developoatr.  In  the  Tactical  Command  and  Control  Facility  prcgram.  Complete  the  Joint  Logistics  Comanders*  task  with  a 
handbook  showing  DOD  users  how  to  apply  the  MIL-STD-XXX  on  Software  Engineering.  Test  User  System  Interface  guidelines 
for  software  in  a  program  office,  and  publish  a  USl  Evaluation  Guide.  Complete  the  final  report  on  the  National  Software 
Works,  ai.d  transfer  the  NSW  Information  Center  to  AFLC.  Begin  efforts  to  Identify  the  most  promising  Air  Force  program 
candidates  for  high  payoff  introduction  of  Ada  and  begin  development  of  training  and  educational  materials  on  Ada. 
Continue  the  computer  architecture  standards  project,  emphasising  an  orderly  transition  to  the  Air  Force  and  Army  Instruc 
tlon  sec  architectures  for  C^l  and  ground-based  space  systems.  Define  and  develop  tools  for  both  standards. 

4.  (U)  FY  1984  Planned  Program:  Ccntlnue  raultl-leve)  cociput.ir  security  work.  Implement  Improvements  resulting  from  the 
analysis  of  Military  Airlift  Command  secure  data  base  management  system  requirements.  Start  a  uew  task  to  address  multi¬ 
level  security  on  local  computer  networks.  Begin  work  on  computer  security  verification  methods  for  Ada.  Compl^;te  an 
Air  Force  Computer  Security  Program  Office  Guide  to  define  ADP  security.  Support  Air  Force  organizations  with  special 
security  requirements,  specifically  the  Air  Force  Audit  Agency  and  the  Air  Force  Accounting  and  Finance  Center.  Enhance 
the  Automated  Interactive  Simulation  Modeling  tool,  AISIM,  for  use  on  dissimilar  computer  systems.  Transfer  proven 
requirements  analysis  tods  and  their  training  materials  to  an  Air  Force  support  facility.  Complete  an  AFSC  Design  Hand¬ 
book  Supplement  for  the  User  System  Interface  (USI)  Guidelines.  Begin  developing  a  MIL-STD  for  the  USl  Guidelines.  Com¬ 
plete  the  Software  Acquisition  Resource  Expenditure  (SARE)  task.  Assuming  successful  results.  Implement  SARE  AFSC-wlde. 
Apply  PE  63728F'8  software  quality  metrics  work  In  actual  USAF  program  offices;  validate  and  refine  the  quality  metrics 
ana  methods.  Continue  updating  the  f^FSC  Software  Acquisition  Management  Guidebooks:  Add  new  iltles  for  software  quality 
assurance,  independent  verification  S  validation,  microprocessing  technology,  and  software  quality  measurements. 

Intensify  efforts  to  support  Air  Force  program  offices  using  Ada.  Complete  planning  and  select  an  Air  Force  tystem  tor 
rehosting  the  Ada  comp'!,‘r  and  programming  support  environment  (APSE).  Continue  to  develop  training  and  educational 
materials  on  Ada.  Continue  the  Computer  Architecture  Standards  project  with  emphasis  on  Air  Force  Interests  In  DOD  stand 
ard  Instruction  set  architectures.  Update  USA>'  directives  and  guidance  on  computer  architectures.  Pursue  an  Air  Foi^ce 
Ada  application  on  the  32-blt  architecture. 

(U)  Program  to  Completion:  While  specific  taeks  will  conclude,  the  level  of  effort  will  continue  as  new  technology 
Initiatives  are  starred. 

6.  (U)  Milestones:  Not  applicable. 
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FY  1983  RDT&E  DESCRIPIIVE  SUMMARY 


Program  Element:  I64742F 

POD  Mission  Area:  riultlmlsslon,  Technology  &  Support,  #374 
(U)  RESOURCES  (PROJECTED  LISTING) ($  In  thousands): 


T.t t le :  Precision  Location  Strike  Systems 
Budget  Activity:  Tactical  Programs, 


Project 

Number 

Title 

FY  1981 
Actual 

i?Y  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

62,780 

87,795 

98,859 

80,379 

CONT 

N/A 

1190 

Precision  Location  Strike 

System  (PLSS) 

62,700 

87,1951/ 

98,259 

80,379 

105,142 

384,775 

1947 

Emitter  Location  System  (ELS) 

0 

0 

ol/ 

0 

0 

6,200 

1949 

Advanced  Location  Strike 

System  (ALSS) 

80 

600 

600 

0 

0 

39,200 

2589 

Joint  Service  Weapon  Data 

Link  (JSWDL) 

0 

0 

ol/ 

(‘ 

0 

3,700 

i./  Design  and  Integration  funds  previously  pXannetl  for  GBU-15  interface  will  be  used  to  support  Conventional  Standoff 
Weapon  (CSW)  program.  Includes  $6.9  milll.^n  reprogrammed  to  specifically  so.pport  CSW  development. 

1/  Includes  $0.4M  for  Coherent  Emitter  Locntlovx  Testbed  (CELT). 

2/  Continue  reqr.lred  development  as  part  of  PLSl',  Project  1190. 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  objective  of  this  Program  Element  Ip  to  develop  and  test  a 
tactical  stripe  system  designed  primarily  to  suppress  enemy  air  defenses.  This  system  ^.s  the  Precis? on  Location 
Strike  System  (PLSS).  A  triad  of  TR-1  aircraft  equipped  with  PLSS  equipment  will  real  time  collect  hostile 

__  Following  the  sexectlon  of  air  defense  targets a 

hardened  PLSS  ground  station  will  direct  the  att&ck  force  to  the  targets  by  jam  resistant  data  link  commands  relayed 
through  the  XR-ls.  The  strike  element  can  be  aircraft,  standoff  guided  weapons,  or  Army  artillery.  The  system 
provides  24  hour  theater  wide  suppression  of  enej-Ky  air  defenses  In  any  weather  and  will  thereby  lower  aircraft 
losses  and  Increase  sortie  effectiveness.  This  capability.  Is  rated  by  the 

___  and  the 

highest  p’-lorlty  system  In  teims  of  cost  versus  payoff. 

(U)  BASIS  FOR  FT  1983  RDT9S  REQUEST:  Design  of  the  Precision  Location  Strike  System  hardware  and  software  will  be 
finalized  through  the  Critical  Design  Review  process.  In  addition,  subsystem  element  hardware  fabrication  will 
continue.  Coding,  debugging  aud  testing  of  system  software  and  development  of  peculiar  support  equipment  (PSE)  will 
continue.  Advanced  Location  Strike  System  (ALSS)  will  support  the  Reae^r^*;,  Development,  Teat  and  Evaluation  (RD^AE) 
efforts  for  Precision  Location  Strike  System  (PLSS)  risk  raductlon  ac:*'  tactical  demonatratlona/exerclaea.  Elements 
of  AI.SS  will  be  used  to  support  Assault  Brecker/Pave  Mover  test  demonstration.  Coat  estimates  are  baaed  on 
negotiated  contract  prices  and  changes  and  on  system  program  office  estimates. 
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Program  Element:  I64742F 

Title: 

Prciclslon  Location  Strih^c 

Systems 

DT-O  Mission  Area:  Multimlaslon,  Technology  &  Support, 

#374 

Budget  Activity: 

Tactical  Programs,  #4 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE 

SUMMARY: 

Total 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

RDT&E 

14,850 

83,100 

77,700 

102,700 

478,750 

Procurement  (Other)  (PE  27244F) 

2,100 

- 

5,600 

7,800 

(U)  OTHER  APPROPRIATION  FUNDS:  i/($  In 

thousands) 

Alrcrelt  Procurement  (PE  27244?) 

0 

1»700 

1,800 

6,400 

176,100 

186,000 

Procurement  (Other)  (PE  27244F) 

0 

0 

0 

0 

76,500 

76,500 

Operations  and  Maintenance  (PE  27244^) 

20 

100 

300 

1,200 

Continuing 

Not  Applicable 

1/  Reflects  data  from  FY  1982  Descriptive  Sumina^’y  dated  January  1981.  Does  not  consider  effect  of  RDT&E  funding 
adjustments  in  7Y  i98l  Supplemental  Budget  (+$48. 0«  In  FY  1981)  and  FY  1962  Amended  Budget  (-$l.9M  In  FY  ‘i9&2). 


!tJ  Funds  shovm  here  for  reference  will  be  In  Program  Element  27244F»  Location  Strike  System  and  will  be  for  augmen¬ 
tation  and  upgrade  of  the  development  system  to  an  operational  status.  One  complete  FLSS  system  for  the  U.S. 

•  ices  In  Europe,  with  t%K>  ground  stations,  plus  an  addltlenel  ground  station,  CONUS  based,  for  training  and 
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Program  Element:  #6474 ?F 

DOD  Mission  Area:  ^iultlmi68ion, 


Title:  Precision  Location  Strike  Systems 
Budget  Activity:  Tactical  Programs,  #4 


DETAILED  BACKGROUND  AND  DESCRIPTION:  Sovlet/^arsaw  Pact  tactical  doctrine  emphaslxes  a  24-hoar  a  tiay  capability 
with  a  strong  emphasis  on  protection  of  ground  forces  using  air  defense  systems  to  reduce  the  effectiveness  of  alrpower 
Defense  Intelligence  Agericy  document "Precision  Location  Strike  System  (PLSS)  Electronics  Warfare  Threat  ll’.rough 
1990,”  June  1977,  projects  trends  of 


Current  and  projected  Air  Force  and  Army  systems  will  __  _!threat. 

All  weather  operations  are  con;? trained  by  accurate  weapoas  vlth_  ^capability  while 

all  weather  weapons  systems  are  constrained  by  Delivery  of  wiaapono  Is  primarily  from 

jrltbln  the  lath*:!  rariga  of  the  eneaay  air  defense  systems.  Current  reconnaissance  systems  lack  the  ability  to  provide 

^  The  development  of  the  Precision  Location  Strike  System  (PLSS)  wl' 1  sub¬ 
stantially  alleviate  any  of  the  critical  deficiencies  In  our  all-weat.icr  tactical  defease  suppression  close  air  support 
Interdicclon  attack  capabilities  and  will  enhance  our  reconnaissance  capabilities.  The  Advanced  Location  Strike 
System  (ALSS)  Is  the  predecessor  system  which  supports  continued  developrtent  of  operational  concepts  for  a  PLSS 
system  by  the  Tactical  Air  Command  and  serves  as  a  Research,  Development,  Tebt  aud  Evaluation  (RDT&E)  testbed  for 
PLSS  rlak  '.eduction  efforts. 

(U)  The  PLSS  project  Is  a  major  program  development  effort.  VLti  vllJ  provide  targeting-accuracy,  Integrated  location 
and  strike  of  hostile  air  defenses  continuously  la  near  real  time  and  all  weather  over  a  theater-wide  area.  As  &ach, 
PLSS  will  be  *‘;he  centerpiece  to  efficient  and  effect? Ive  conduct  of  lethal  defense  auppresalon  to  reduce  attrition  to 
sv^ceptable  levels,  especially,  In  the  critical  first  few  days  of  conflict.  Mdltlonally,  PLSS  can  provide  up  to  the 
ainute  Electronic  Order  of  Battle  fnfoi;iatlon  enabling  the  commander  to  assess  the  Immediate  threat  to  his  strike  force 

(U)  Fall  Scale  Engineering  Development  of  the  PLSS  was  Initiated  In  September  1977  after  review  by  the  Defense  System 
Acquisition  Review  Council  and  approval  by  the  Deputy  Secretary  of  Defense. 

The  Emitter  Location  System  (ELS),  Project  1947^  was  being  developed  to  accurately  locate  for  attach  accuracy 


The  addition  cf  th«  full  ELS  capability  as  an  integrated  subsystem  of  PLSS  would  give  the  Air  Force  the  total 
capability  for  arettrate  locatlnu  and  ail-%f«4^th«r  attack  of  the  full  range  of  enemy  radar  air  defense  8;,‘atna8. 
fhe  ELS  approach  uges 

has  been  pursued  as  a  separata  effort*  The  technology  has  rapidly  advanced  and  the  ELS 
capability  can  Le  Integrated  Into  PLSS  through  a  phased  approach  to  achieve  location 

Thid  ELS  technology  haa  been  validated  and  desonatrated  In  the  Coherent  Esiltter  Location 


Prograa  Eleaent:  #6474?F  Title:  Precision  Location  Strike  Systems 

DOD  Mission  Area:  Multlmlsslon,  Technology  &  Support,  #374  Budget  Activity:  Tact leal  Programs,  4k 

Testbed  (CELT).  Other  than  the  capability  to  locate  which  has  been  Incorporated  in  the  PLSS,  ELS 

has  been  deferred  due  to  lack  of  funds. 

The  Advanced  Location  Strike  Systea  (ALSS),  Project  1949,  is  the  pr^ecessor  system,  to  PLSS.  The  ALSS  was  designed 
to  quickly  deploy  to  Southeast  Asia  (SEA)  in  1972  to  locate  and  destroy  sii:es.  Those  hostilities  ceased  before 

ALSS  was  deployed;  however,  it  was  deployed  to  Europe  for  operational  te*8t  and  evaluation.  The  docuaented  llaftations 
(limited  frequency  coverage  and  weapons  control,  vulnerabilities  to  cour teraeasures ,  etc.,)  precluded  Introduction 
of  ALSS  into  the  operational  Inventory.  Studies  concluded  that  it  was  not  cost  effective  to  sodlfy  ALSS  to  meet  ^he 
PLSS  requirement.  ALSS  Is  being  used  by  Air  Force  Systems  Coamand  as  a  Research,  Development,  Test  and  Evalut)tion 
testbed . 

(U)  The  development  of  the  Joint  Service  Weapon  Data  Link  (JSWDL),  Project  2589,  was  to  provide  a  Jam-real atant  data 
link  for  tactical  guided  weapons  by  merging  elements  of  the  Air  Force  TLSS  and  Army  Modular  liitegrated  Ccsaiiunicatlon 
Navigation  System  (MICNS).  JSWDL  has  been  discontinued. 

RELATED  ACTIVITIES;  The  Conventional  Standoff  Weapon  (CSW)  to  be  developed  in  PE  64606r,  Conventional  Stpadoff 
Weapon,  provides  funds  for  a  powered,  guided  miaslle  capable  of  carrying  a  lethal  payload  to  a  range  of 

^  from  a  medium  or  high  altitude  launch.  With  antimaterial  suhmunitiona  as  payload  this  missile  will  provide 
an  effective  long  range  standoff  weapon.  An  emitter  identification  effort  has  Army  and  Navy  participstion  through 
sharing  of  technology  equipment  and  test  information.  Dtaonatratlcn  of  the  Emitter  Location  System  (ELS)  capability 
was  a  joint  Air  Force/Army/Defensr.  Advanced  Research  Project  Agency  (DARPA)  effort  associated  with  Battlefield  Exploita¬ 
tion  and  Toi-get  Acquisition  (BETA)  under  PE  27431F,  Tactical  Air  Intelligence  Systems.  The  airborne  relay  vehicles 
(TR-1)  will  be  procured  und^r  PE  27215F,  TR-1  Squadron.  F-16  aircraft  will  be  produced  capable  of  carrying  and 
employing  the  PLSS  guidance  equipment  under  PE  27133F,  F-16. 

(U)  WORK  PERFORLLD  BY*  Overall  maoagement  of  all  projects  in  this  program  element  is  by  Air  Force  Systems  Command,  Aero¬ 
nautical  Systems  Dlvlalor,,  Wright-Patteraon  AFB,  OH.  The  Precision  Location  Strike  System  (PLSS)  prime  contractor  is 
Lr^ckheed  Hiaailea  and  Space  Company  (LMSC),  Sunnyvale,  CA.  SofTech  Corporation,  Dayton,  Ohio,  provider  independent 
validation  and  verification  of  thx^  LMSC  developed  PLSS  software.  MIT  Lincoln  Uboratory,  Lexington,  MA  and  Aerospace 
Corporation,  California  perform  studies  and  provide  consultive  services.  Technical  cognisance  of  the  Emitter  Location 
System  Is  performed  by  the  Rome  Air  Development  Center  (RADC),  Rome,  NY  with  International  Puaineaa  Machluea  (IBM), 

Owego,  NY,  ns  the  development  contractor. 

program  ACCOMPLiSHMENTS  AND  FUTURE  PROGRAMS; 

1-  (U)  FY  1981  and  Prior  Accomplishments;  Ihe  Precision  Location  Strike  (PLSS)  contractor,  Lockheed  Missiles  and 
Space  Company,  was  selected  in  June  1977.  The  Defense  System  Acquisition  Review  Council  II  (Development  Rcadlnesv) 
review  was  held  in  July  1977  and  the  Deputy  Secretary  of  Defeote  approved  PLSS  full  scale  development  on  1  September  1977 
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Prograa  El&aent: 

DOD  Mission  Area 

System  Requlremeats  Review  was  held  In  January  1978.  System  Dc'.slgn  Review  was  held  In  N&y  1978.  Subcontractor 
Preliminary  Design  Reviews  (PDRa)  began  In  July  1978  to  support  subsystem  PDRs  beginning  in  November  1978.  I’he  system 
PDR  was  conducted  satisfactorily  in  October  1979.  Br&ssboard  fabrication  and  testing  aimed  at  risk  reduction  were  also 
Initiated.  The  first  of  four  Increments  of  the  software  Critical  Design  Review  was  completed  In  October  1980.  An 
Independent  contractor  for  software  validation  and  verification,  SoftTech  Corporation,  was  selected  and  began  efforts 
to  support  the  program.  Discussions  were  conducted  with  Ncrth  Atlantic  Treaty  Organization  (NATO)  allies  on  the 
combs t  potential  of  PLSS  in  NATO.  Discussions  on  operational  Integration  ol  PLSS  into  the  NATO  structure  were  also 
initiated. 

(1))  An  emitter  Identification  effort  was  Initiated  In  1973  with  initial  emphasis  on  feasibility  demonstration  of  the 
technique.  A  large  enough  data  base  of  emitters  to  give  confidence  in  the  technique  under  limited  conditions  was 
established  la  1973-7A.  Three  Advanced  Identification  signal  processors  were  built  in  1974  and  became  the  brassboaids 
for  the  Afr  Force  testing  of  the  technique.  From  1975  to  1977  a  large  data  base  was  collected  to  demonstrate  feasibil¬ 
ity  under  a  wider  range  of  conditions.  This  effort  culminated  in  a  flight  test  conducted  during  September  1978. 

Since  1975,  the  Advanced  Location  Sttlke  Syatem  (ALSS)  has  been  utilised  as  a  testbed  to  help  define  the  PLSS  base¬ 
line  configuration,  and  in  d^iveloplng,  evciuatlug,  and  refining  operatlonnl  concepts  for  a  PLSS.  Distance  measuring 
equipment  (OHE)  guidance  for  both  guided  and  ungclded  ordnance  delivery  was  demonstrated  using  a  Pod  Relay  Subsystem 
on  tactical  aircraft.  The  Air  Force  and  Army  Jointly  succeeded  In  Integrating  the  capabilities ~~ 

ALSS  was  utilized  in  the  Red  Flag  and  Blue  Flag  operational  exercises  end  in  successful  demonstrations  of 
DME  tiiulded  CBU-15  Cruciform  Wing  and  Planar  Wing  Weapons,  with  the  latter  demonstration  completed  in  July  1979. 

Project  1947,  Emitter  Locatlcn  System  (ELS)  studv  effory  and  follow-on  demonstration  programs  snow  the  ELS  tech¬ 
nique  to  be  viable  for  precise  location.  The  technique  for  ~  Phase  I  of  ELS  and  proven  by  a 

Defense  Advanc*^!  Research  Projects  Agency  (DARPA)  sponsored 'program,  was  Integrated  into  the  PLSS  baseline  design. 
Following  completion  of  the  EL5  demonstrations  in  March  197P,  ELS  funds  and  equlpm'cnt  were  applied  to  support  the 
j?lnt  AF/Army/DARPA  Coherent  Emitter  Location  Testbed  (CELT)  development.  CELT  was  transported  to  Europe  In  1980  and 
participated  In  the  REFORGER  1980  exercises  during  September  and  October  1960. 

(U)  Project  1106,  Pho tog ramoe trie  Target  System  (PTS),  was  Initiated  in  1974  with  initial  emphasis  on  a  manusl  system 
fo*‘  use  wl  :h  the  Advanced  Location  Strike  System,  to  be  followed  by  a  more  automated  system  yf  greater  capacity  to 
be  used  throughout  the  Tactical  Air  Forces.  Development  of  the  maptial  system  was  cancelled  in  April  1975  with  the 
Air  Force  procurement  of  the  Array  Analytical  Point  Positioning  System.  A  service  test  model  (STM)  was  procured 
for  development  of  optical  exploitation  techniques  and  software  for  a  PTS.  A  study  of  Tactical  Air  Force  requlre- 
mootsf  begun  Jn  September  197?  to  resolve  Issues  Involving  point  posltlonlnq  requirements. 

(U)  In  July  1977,  the  l.<^cl8lop  Location  Strike  System  (PLSS)  Defense  Systems  Acquisition  Review  Council  (DSARC)  II 
directed  the  Kir  Force  to  ircorporate  the  Joint  5ev>lcc  Weapon  Data  Link  (JSUDL)  into  the  PLSS  development  program. 

A  JSMDL  eyctem  cnalysfs  Initiated  under  the  PLSS  ccnf.ract  lu  September  1977  and  completed  in  December  1977. 
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Program  Element:  I6A7A2P  Title:  Precision  Location  Strike  Syatema 

DOD  Mission  Area:  Multlmlaalon,  Technology  &  Support,  #37A  Eudget  Activity:  Tactical  Programs,  /A 

A  JSWIH.  developmcfit  plan  was  approved  in  April  1978.  The  Air  Forci  also  Incorporated  JSWDL  requirements  Into  the 
Army's  Modular  Integrated  Communication  Navigation  SysteQ  (MICNS)  program.  When  the  standoff  missile  for  PLSS  was 
changed  from  the  G3’J-15  to  the  Conventional  Standoff  Weapon,  the  JSWDL  development  was  discontinued. 

2.  (U)  FY  1982  Program:  Design  efforts  «nd  engineering  tests  will  Intensify,  lulilni’i-lng  In  ccmpleted  drawings 
and  specii-lcatlons  for  wLu~system  Crltl»  al  Design  Review.  Precision  Location  Strike  t'ystem  (PLSS)  subsystems  will 

Le  fabricated.  Qualification  and  acceptance  testing  of  completed  subunits  will  contlnu>a.  Integration  tasks  relating 
to  test  and  checkout  of  subsystems  will  aluo  be  continued.  Software  development  Is  to  be  continued.  Design  and 
Integration  funds  previously  planned  for  GBU-'IS  luterface  will  be  used  to  support  Conventional  Standoff  Weapon  (CSW) 
program.  Fuiuis  reprogrammed  Into  PLSS  for  CSW  will  be  used  to  develop  standoff  weapon  compatible  with  PLSS.  Work 
previously  deferred  on  peculiar  suppor"  equipment  development  will  be  Initiated.  Advanced  Location  Strike  System 
(ALSS)  will  continue  to  support  development  testing  associated  with  PLSS  risk  reduction  as  well  aa  Increasing  knowledge 
of  distance  measitrlng  equipment  (DME)  and  time  of  arrival  (TOA)  techniques.  ALSS  will  participate  In  joint  Air 
Force/Army  demonstrations  of  Assault  Breaker /PAVE  HOVER  advanced  developaept  equipment. 

3.  (U)  FY  1983  Planned  Program:  During  this  period  the  Critical  Design  Review  (CUR)  will  be  conducted.  PLSS 
subsystem  fabrication  will  continue.  Qualification  and  acceptance  of  completed  units  will  ;.ccur.  Software  development 
will  be  completed.  Independent  software  validation  and  verification  will  continue.  Precision  Location  Strike  System 
(PLSS)  subcontractor  unit  fabrication  and  delivery  will  be  completed  for  system  Integration,  testing  and  checkout. 

Test  aircraft  modification  will  occur.  Integration  of  the  full  PLSS  system  will  occur  and  systeu  level  testing  will 

start.  Advanced  Location  Strike  System  (ALSS)  will  continue  to  support  davelopaent  testing  primarily  in  development 

of  hasellne  da(a  for  PLSS  test  with  potential  ^<se  aa  range  Ina trumeniatlon  during  Initial  phesea  of  PLSS  Development 
Test  and  Evaluation  (DT&E).  The  FY  1982  estimate  of  FY  1983  requirements  for  the  Program  Elemaut  (PE)  was  $77,700 
thousand.  The  FY  1983  request  of  $98,859  thousand  Increased  the  PE  by  $21,159  thousand  In  order  to  develop  the  PLSS 
guidance  equipment  for  the  F-16,  to  make  software  changes  to  accommodate  the  conventional  atandoff  weapon,  to  lurchase 
deferred  hardware  buys  and  to  Include  deferred  peculiar  support  equipment  development.  The  Incrosse  was  ^ssoclateJ 
with  the  FY  1980  reduction  and  late  receipt  of  FY  1981  full  funding  and  requires  major  cchedule  adjuatmonta  le  the 
PLSS  project.  Funding  requirement  for  FY  1983  through  completion  are  baaed  on  that  reduction  and  delay.  Development 
of  the  Photo gramme trie  Target  System,  Project  ?106,  hus  been  deferred  untH  a  statement  of  need  Is  submitted  and 
validated.  Development  of  the  Emitter  Location  Syttea,  Project  19A7,  Is  being  carried  as  part  of  the  PLSS,  Project 
1190,  funds.  Development  of  the  Joint  Service  Weapon  Data  Link,  Project  2589,  haa  been  discontinued. 

A.  (U)  FY  198A  Planned  Prograg;  Procurement  of  Development  Evaluatlon/Inltlal  Operational  Test  and 

E/alviatlon  (DT&l/iOT&E)  Items  will  be  completed.  Contractor  test  of  system  will  occur  and  Air  Force  DTAE  will  l>cglo. 

An  Ur  Force  Systems  Acquisition  Review  Courxil  review  for  long  lead,  production  procurement  will  be  accomplished. 

5.  \U)  Program  to  Completion:  The  combined  DT4E/I0TAE  for  the  PLSS  will  be  comnleted  followed  by  su  Alt  Force 

System  Acquisition  Review  Council  review  for  full  production.  A  positive  production  decision  will  be  followed  by 
initial  delivery  beginning  In  late  e'Y  1985. 
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Program  Element:  #6A7A2F 

UOD  Mission  Area;  Multimlsflon, 


Milestones: 


Title:  Precision  Location  Strike  Tysteas 
Budget  Activity:  Tactical  Programs ,,  Ta 


A.  Area  Coordinating  Paper  Number  A 

B.  Tactical  Air  Forcer  Required  Operational  Uipablllty  (TAF  ROC)  31A-*7A  Validated 

C.  ALSS  ~  Deployment  to  Europe 

D.  PLSS  Delenae  System  Acquisition  Review  Council  (D3ARC)  II/Mllestone  II 

E.  EI,S  Feasibility  Demonstration  Complete 

F.  Photogramme trie  Targeting  System  (PTS)  Studies  Complete 

G.  CELT  European  Demonstration 

M.  Initiate  PLSS  DT&E/IOT&E  (Sep  1983)* 

T.  Complete  D'i&E/IOTiE  -  PLSS  (Sep  198A)<" 

J.  PLSS  AFSARC  III 

K.  PLSC  Inltl^^l  Operational  Capability  (1st  production 

unit,  1st  Mnlt  Equipment  squadron) 


Mar  1971 
Nov  1 97  A 
May  197*^ 

Jul  1977 
Mar  lv78 
Oct  1978 
Sep-Occ  1980 
May  198A 
May  198S 
FY  198A/1935** 


*  Data  iresented  In  FY  1982  Deicrlptlve  Summary. 

**  r'.SS  i\as  been  dealgnated  a  roii~ma*,or  program.  AFSARCa  for  long  lead  procurement  and  full  production 
will  occur  In  FY198A  and  FY198^  respectively > 


(d)  EXPLANATION  OF  MIl-SSTONE  OlANGES 


Vi  1981  funds  were  cor.stralned  and  delayed.  The  final  $A8.0  million  of  the  planned  total  $62.8  nllllon 
was  not  cvailab^o  to  tUc  contractor  until  June  of  1981. 
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Project;  #1I3Q  Title:  Pracielon  Locaticr  Strike  Syatea  (PLSS) 

Program  EleMcnt:  #£,4742^  Title;  Preclslcm  Location  Strike  Syateas 

DoD  Hlasion  Area;  Hul  timlaelon.  Technology  I  Support  #3/4  Budget  Activity:  Tac  £  leal  Prot^raas ,  l4 

DETAILED  BACKGROUND  AND  DESCRIPTION;  Sovlet/Waraaw  Pact  tactical  doctrine  enphaalzes  a  24-hour  a  day  capability 
'^Ith  a  strong  eaphaais  on  protection  oL  ground  forces  using  air  defense  system-tt  to  reduce  the  ef tectlveaeaa  of  air- 
power.  Defease  Intelliijenr.e  Agency  document .  “Preci aioa  Location  Strike  System  (PLSS)  Electronics  Warfare  Threat 
Through  199G,'  June  J57  7,  projects  trendy  of 
of  Soviet  systems. 


Current  and  projected  Air  force  and  Army  syatema  will  ^threat r 

All  weather  operariont  aie  ccnatralncd  by  accurate  %?eapon^wlth  capability  while  all 

veaiiver  weapons  systems  are  consiralued  bj-*  Delivery jaf  weapons  Is* primarily  from  within 

the  lethal  range  of  the  ene»y  ale  defense  systems.  Current  reconnai tea ace  systems 

_  The  development  of  the  P''eclslon  Location  Strike  System  (PLSS)  will  aubstaatially 
alleviate  any  of  the  critical  deflcleacleu  In  our  all-weather  tactical  defense  auppresalon  close  air  support  inter¬ 
diction  attack  capaMlltles  and  will  Increase  our  reconnaissance  cnpabllltlea.  The  Advanced  Location  Strike  Syetem 
(ALSS),  as  the  predecessor  system,  i^erves  as  s  Research,  Development,  Test  and  Evaluation  (Ri)T&E)  testbed  for  PLSS  riek 
reduction  efforts. 

(15)  The  Pi'S  project  Is  the  major  dcvalopment  effort  In  this  Program  Element.  PLSS  will  provide  targeting-accuracy, 
Integrated  location  and  strike  of  hortile  air  defenses  ccatinuoualy  in  near  real  time  and  all  weathwr  over  a  theater¬ 
wide  area.  As  such,  PLSS  will  be  the  c::ntet piece  to  efficient  and  efiectlvc  conduct  of  lethal  defence  suppression  to 
reduca  attrition  to  accept  ble  levels,  especially,  in  the  critical  first  few  days  of  conflict.  Additionally,  PLSS  can 
provide  up  to  th-f  minute  Electronic  Order  cf  Battle  Intormatlon  the  ccc^^nander  to  asjese  the  immediate  threat 

to  his  strike  force- 

Th''  PLSS  will  provide  a  _  location  accuracy  against  air  defense 

radar  systems  and  a 


The  PLSS  ean  update  about ^  Once  processed 

and  Identified,  the  system  relays  target  irformation  to  tne  appropriate  Air  Force  or  Army  battlefield  C'-»«meander 

balcter  target  location  Is  acccrsplisn;itd  by  \.r.ln^  t're-dlf  fereace-of-ai rival  and  dtf«ctlc«-u4' arrival 

techniques . 
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Project:  #1190  Title:  Precision  Location  Strike  Syetem  (PLSS) 

Program  Element:  #  6A742F  Title:  Precision  Location  Strike  Systems 

lioD  Mission  Area:  Multlmlsslon,  Technology  &  Support,  #374  Budget  Activity:  Tactical  Programs,  #4 

Iflentlf Icatlon  of  emitter  type  •  accomplished  from  comparison  known  pajameters.  Nc:V  sig¬ 
nals  are  used  to  update  the  electronic  order  of  battle  dc’ta.  Further  Identification  to_  is  being  develo^^d 

as  a  part  of  the  Precision  vocation  Strike  System  (PLSS).  The  PLSS  will  b-^  capable  of  operating  In  the  dense  emlttei 
signal  environment  projected  for  Europe'  through  1990. 

Att/^'.cks  on  radiating  and  nonradiating  targets  will  be  with  F-16/ordnance  standoff  guided  weapons  using  the 
PLSS  V' stance  Measuring  Equipment  (I^)  precision  guidance.  Use  of  DHE  g.iideu  standoff  weapons  significantly  reduces 
the  attrltlon^of  attacking  forces  from  surface-to-air  mlsslle/antlaircraft  artillery  (SAM/AAA)  defenses.  The  PLSS 
will  allow  a  __  guidance  accuracy  giving  a  tota]  guided  missile  system  accuracy 

(location/strike)  of  less  than  a  __  UiRlag  DME  units  on  attacking  aircraft  will 

also  reduce  attrition  throug^h  Increased^  probability  of  target  kill  on  the  first  pass.  The  PISS  ca.u  direct  ungulded 
ordnance  delivery  within  an  _of  the  target  location.  The  DME  guidance  drta  link  being  developed  will  pro¬ 

vide  PLSS  with  very  high  Jam  resistant  protection  to  counter  the  Defense  Intelligence  Agency  (DIA)  projected  threat 
environment . 

(U)  Full  Scale  Engineering  Development  (FSED)  of  the  PLSS  was  Initiated  In  September  1977  after  review  by  the  Defense 
System  Acqulslcioti  Review  Council  and  approval  by  the  Deputy  Secretary  of  Defense. 

RELATED  ACTIVITIES;  The  Conventional  Standoff  Weapon  (CSW)  to  be  developed  in  FE  6A606F,  Conventional  Standoff 
Weapon,  provides  funds  for  a  powered,  guided  mlsclle  capable  of  carrying  a  lethal  payload  to  a  range  of 
from  a  medlcK  or  high  altitude  launch.  With  anti-material  submunltlons  as  payload  this  missile  ^'il.l  provide  an  effec¬ 
tive  long  range  standoff  weapon.  An  emitter  Identification  effort  has  Army  and  Navy  participation  through  sharing 
of  technology  equipment  and  teat  Informatiou.  The  airborne  relay  vehicles  (TR-1)  will  be  procured  under  PE  272i5F, 

TR-1  Squadron.  F-16  aircraft  will  be  produced  capable  of  carrying  and  employing  the  PLSS  guidance  equipment  under 
PE  27133F,  F-16. 

(U)  WORK  PERFORMED  BY;  Development  of  Precieion  Location  Strike  System  (PLSS)  it<  managed  by  the  air  Forco  Systems 
CofBmand,  Aeronautical  System  Division,  Wrlght-Pa>;ter.son  APB,  Oiti.  The  prime  contractor  is  the  Lockheed  Mlasllei  and 
Spice  Company,  Sunnyvale,  CA.  Major  subcontractors  are;  E-Syatem,  Garland,  TX  (intercept  equipment  and  aircraft 
modification);  Sperry  Unlvec,  Salt  Lake  City,  UT  (data  link  equipment);  IBM,  Owegc,  NY  (strike  and  Jammer  location 
software  and  equipment);  Collins,  Dallas,  TX  (ground  communications  subsysreas);  Control  Data  Corporation,  Minneapolis, 
MN  (UYX-25  computers);  Brvinswlck,  Marion,  VA  (shelters);  Harris  Corporation,  Melbourne,  PL  (navigation  and  strike 
data  link),  and  Motorola  Corp^aratlon^  Phoenix,  AZ  (displays).  Mit  Lincoln  Loboratory  and  Aerospace  Corporation 
perform  studies,  analyscu  and  related  efforts  in  support  of  Pl,SS.  SofTech  Corporf<tlon  performs  independent  software 
verification  and  validation. 
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Project;  #1190  Title;  Precision  Location  Strike  Systen  (PLSS) 

Pro^'ram  Element:  #  64742F  Title;  Precision  Location  Strike  Systems 

DoD  Mis sloe  Area:  Mulclmlsslon,  Technology  &  Support,  #374  Budget  Activity:  Tactical  Programs,  #4 

(U)  PROGFAMS  ACCX)hPLISHHENTS  AND  FUTURE  PROGRAMS; 

1.  FY  1981  and  Prior  Accomplishments:  The  contractor,  Lockheed  Missiles  and  Space  Company,  was  selected  In 

June  1977.  The  Defense  System  Acquisition  Review  Council  Milestone  II  (Development  Readiness)  review  was  held  In  July 
1977  and  the  Deputy  Secretary  of  Defense  approved  PLSS  Full  Scale  Development  on  1  September  1977.  System  Requirements 
Review  was  held  In  January  1978.  System  Design  Review  was  held  in  May  1973.  Subcontractor  Preliminary  Deelgn  Reviews 
(PDR)  began  In  July  1973  in  preparation  for  subsystem  PDRs  beginning  In  October  1978.  Subsystem  PDRs  supported  the 
system  PDR  held  In  October  1979.  The  first  of  four  Increments  of  the  software  Critical  Design  Review  was  completed  In 
October  1980.  Brassboard  fabrication  and  testing  for  risk  reduction  was  also  initiated.  An  Independent  contractor  for 
software  validation  and  verification,  SofTech  Corporation,  was  selected  and  began  efforts  to  aiipport  the  program.  Dis¬ 
cussions  were  conducted  with  North  Atlantic  Treaty  Organization  (NATO)  allies  on  the  combat  potential  of  Pl.SS  in  NATO 
and  on  the  operational  integration  of  PLSS  Into  the  NATO  structure.  The  Task  Force  7,  Electronic  Warfare  report  as  a 
part  of  the  NATO  Long  Term  Defuse  Program 


2.  (U)  FY  1982  Program*  PLSS  contractors  will  continue  design  efforts,  engineering  tests,  end  docui£cntetlon  cuiml" 
natlng  in  completed  drawings  and  specifications  for  the  system  v^rltlcal  Design  Reviews  (CDR).  Software  development  will 
continue.  Qualification  and  acceptarce  testing  of  completed  subunits  will  continue.  Integration  tasks  relating  to  test 
and  checkout  of  aubsytsteras  will  continue.  Design  and  integration  funds  previously  planned  for  GRU-15  will  be  used  to  sup¬ 
port  the  Conventional  Standoff  Weapon  (CSW)  program.  Funds  reprogrammed  Into  PLSS  for  CSW  will  be  used  to  develop  stand¬ 
off  weapon  compatible  with  PLSS.  Work  previously  deferred  on  peculiar  suoport  equipment  development  wi^.l  be  initiated. 

3.  (U)  FY  1983  Planned  Program:  During  this  period,  the  system  CDR  will  be  conducted.  Subsystem  elements  fabrica¬ 
tion  will  continue.  Quallf IcaClon  and  acceptance  testing  of  completed  units  will  continue.  Integration  tasks  relating 
to  test  and  checkout  at  the  subsystem  level  will  also  continue.  Precision  Location  Strike  System  subcontractor  unit 
kdbricatlon  and  delivery  will  be  completed  for  system  Integration,  testing  and  checkout.  Independent  software  validation 
and  verification  will  continue.  Software  devalopment  will  be  completed.  Teat  aircraft  modification  will  occur.  Inte¬ 
gration  of  the  full  PLSS  system  will  occur  and  system  level  testing  wlxl  start. 

A.  (U)  FY  1984  Planned  Program;  Procurement  of  Develooment  Testing  and  Evaluatlon/Inltlal  Operational  Test  and 
Evaluation  (DT&E/IOT&E)  items  will  he  completed.  Contractor  tast  of  system  will  occur  and  Air  Force  DT&E  will  begin. 

An  Air  Force  Systems  Acquisition  Review  Council  review  for  long  lead,  production  procurement  will  be  accomplished. 

5.  (U)  Program  to  Completion;  Combined  DT&E/IOT&E  will  be  completed  In  May  1985  followed  by  a  Milestone  III  (pro¬ 
duction)  review.  A  positive  production  decision  will  be  followed  by  Initial  deliveries  beglnlug  In  late  FY  1985^ 

6.  Milestones  Date 


A.  TAF  ROC  314-74  Validated 

B.  Defense  System  Acquisition  ReviiiW  Council  (OSARC)  II/Hliestone  li 


Nov  1974 
Jul  1977 


Project;  #1190 
Program  Element ;  #  647A2F 

DoD  Mission  Area;  Multimission,  Technolog 


&  Support  #374 


Tltl-^;  Precision  Location  Strike  System  (PI.SS) 
Title;  Precision  Location  Strike  Systems 
budget  Activity:  Tac t leal  Programs ,  #4 


Full  Scale  Development  Contract 
Airborne  Relay  Vehicle  Decision 
Preliminary  Design  Review 
Critical  Design  Review 
Initiate  DT&E/IOT&E 
Complete  DT&E/IOT&E 
AFSARC  III 

PLSS  Initial  Operational  Capability  (rlrst  production 
unit,  first  .'Mlt  Equipment  Squadron) 


*(Dec  19Slji 
*(Sep  l‘>n3) 
*(Sep  l^d4) 


Se?  1977 
Oct  1978 
Get  1979 
Mar  1983 
May  1964 
May  1985 
**FY  1984/1985 


*  Date  presented  In  FY  1982  Descriptive  S’jmmary, 

**  PLSS  has  been  designated  a  non-majot  program*  AFSARCs  for  long  lead,  production  procurement 
and  full  production  will  occur  in  FY  I9G4  and  FY  1985  respectively . 

(U)  EXPLANATION  OF  MILESTONE  CHANGES;  See  Section  8. 


7.  (U)  Resources;  ($  In  thousands) 


RDT&E 

Aircraft  Procurement  (PE  27244F) 
Other  Procurement  (PE  27244F) 


FY  1981 
Actual 

62,700 

0 

0 


FY  1982 
Estimate 


FI  1983 
Estimate 


FY  1984  Additional  Estimate 

Estimate  to  CoDplntiou  Costs 


87,lS5i/  96,259 

1,700  1,800 

0  0 


80,379 

0,400 


105,142 

176,100 

76,500 


534,775  2/ 
186,000 
75 , 500 


]_/  Design  and  Integration  funds  previously  planned  for  GBU-15  Interface  will  be  used  to  support  Conventional  Standoff 
Weapon  (CSW)  program.  Include  $6.9  million  icprogr....vmed  to  specifically  support  CSW  development. 

2/  Includes  $0.4M  for  Coherent  Emitter  Location  Testbod  (rjiLT) 


8.  (U)  Comparlslon  with  FY  1982  Dencflptlve  Surtm^iry;  £/ 


RDT&E 

Other  Procurement 


14,750  82,500 


77,100 

2,000 


1C2,700 

5,600 


428,150 

7,000 


The  FY  1932  estimate  for  the  FY  1983  project  requlreaeut  vas  $77,100  thousand.  The  FY  1983  request  of  $98,259  thousand 
Is  an  Increase  of  $21,159  thousand  due  in  parn  to  rephaslng  and  rewtructurlog  the  program  as  a  result  of  FY  1980  fiscal 
constraints  and  delay  In  getting  additional  funding  In  FY  1981.  In  eddition,  the  increese  will  be  to  develop  the  PLSS 
guidance  equipment  for  the  F-'16,  to  m&We  software  changes  to  sccouiodate  the  Conventional  Standoff  Weapon  (CSW)  and 
to  Include  deferred  peculiar  support  equiiment  development.  Total  estimated  cost  of  the  project  increased  by  $156,625 
thousand  to  $584,775  thousand  as  a  result  of  the  previously  mintioned  dev'^lopment  changes,  the  schedule  changea  associated 


Project:  #1190 

Program  Element:  #  64742F 

DoD  Mission  Area:  Multlmlsslon,  Technclofi 


&  Support, 


Title:  Precision  Location  Strike  System  (PLSS) 
Title:  Precision  Location  Strike  Systems 
Budget  Activity:  Tactical  Programs,  #4 


with  the  FY  198G  and  1981  funding  perturbations,  and  the  fact  that  the  FY  1982  Descriptive  Summary  did  not  consider 
the  effect  of  funding  adjustments  In  the  FY  1981  Supplemental  Budget  nor  FY  1982  reprogramming  actions.  Funding 
requirements  for  FY  1983  through  completion  are  based  on  negotiated  contract  prices  and  changes  and  system  program 
office  estimates.  The  FY  1982  estimate  of  the  procurement  requirement  only  reflected  Initial  spares  costs.  The  FY 
1982  Amended  Budget  added  Aircraft  Procurement  funds  to  provide  for  TR-1  wideband  data  link  equipment.  The  FY  1983 
estimate  presents  the  total  Aircraft  and  Other  Procurement  requirements  for  the  operational  PLSS  hardware. 


Ij  Reflects  data  from  FY  1982  Descriptive  Summary  dated  January  1981.  Does  not  consider  effect  of  RDT&E  funding 
adjustments  In  FY  1981  Suppplemental  Budget  (+48. OM  In  FY  1981)  and  FY  1982  Amended  Budget  (-$1.9M  In  FY  1982).  Dees 
not  consider  the  Aircraft  Procurement  funding  adjustment  In  the  FY  1982  Amended  Budget  (+$1.7M  In  FY  1982  and  TBD  In 
outyears) . 
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Budget  Activity:  Tactical  Progrags,  #4 
Program  Element :  #64742F  Precision  Location  Strike  System  (PLSS) 

Test  and  Evaluation  Data 

1.  (U)  Development  Test  and  Evaluation:  Tactical  Air  Forces  Required  Operatioual  Capability  No.  314-74,  Location 
Strike  System,  1  Hay  74,  outlined  the  requirement  fnr  detectlou^  Identification,  location,  and  strike  of  pulseJ  and 
nonpulsed  emltterr.  It  also  stated  the  requirement  for  a  capability  to  strike  radiating  and  non-radlatlng  targets 
in  all  weather  conditions. 

Precision  Location  Strike  System  mission  and  description:  The  Precision  Location  Strike  System  will  provide 
the  tactical  forces  with  an  all-weather,  standoff  precision  strike  system  caoable  of  attacks  against  tactical  targets 
(such  as  headquarters,  command  and  control  facilities,  airfields,  and  bridges)  located  by  other  systems,  while 
providing  near-real-time  Integrated  detection,  location  and  destruction  of  the  enemy's  defense  system  In  a  den_8e  emitter 
and  Jammer  environment.  The  Precision  Location  Strike  System  will  be  able  to  locate  and  destroy  enemy  ”  in  the 

PLSS  frequeny  coverage  and  to  operate  In  conjunction  with  other  signal  intelligence  and  reconnaissance  ^systems  to 
provide  cueing  and  direct  strikes  for  those  systems.  Electromagnetic  emitter  Information  collected  by  a  triad  of 
aircraft  will  be  data  linked  to  a  ground  Central  Processing  Subsystem  for  (I'ocessing  and  evaluation.  Potential  target 
Information  will  be  forwarded  to  appropriate  combat  control  elements  which  will  direct  tactical  strike  aircraft  to  the 
target  area.  The  Central  Processing  System  will  provide  steering  and  weapon  release  commands  to  the  strike  aircraft 
and,  after  weapon  release,  will  control  guided  ordnance  to  the  target.  Ungulded  ordnance  will  be  released  so  that  the 
weapons'  trajectory  will  carry  them  to  the  target.  Possible  follow-on  applications  Include  distance  measuring  equipment 
guidance  cf  cruise  weapons  and  the  acquisition  of  targeting  data  for  Army  surface-to-surface  missiles  and  artillery. 

(U)  Two  contractors  were  reviewed  through  source  selection  process  from  September  1976  to  June  1977  lor  Full  Scale 
Development.  The  contract  was  awarded  to  Lockheed  Missiles  and  Space  Company^  Incorporated ^  A  Defense  System 
Acquisition  Review  Council  II  review,  held  on  26  July  1977,  resulted  in  Deputy  Secretary  of  Defense  approval  for  Full 
Scale  Development  on  1  September  1977.  Go  ahead  for  Full  Scale  Development  was  given  to  Lockheea  Missile  and  Space 
Corporation  on  2  September  1977.  Decision  Coordinating  Paper  #129  echedule  thresholds  are  as  fol/ows:  (1)  Preliminary 
Design  Review  complete,  January  1979;  (2)  Critical  Design  Review  complete,  December  1979;  (3)  Start  Development  Test 
and  Evaluation  (Field  Tests),  June  1981;  and  (4)  Complete  Initial  Operational  Test  and  Evaluation,  August  ?982.  The 
Preliminary  Design  Revlsw  and  Critical  Design  Review  thresholds  have  been  breached  and  the  others  will  be  breached 
because  of  program  stretches  caused  by  funding  reductions  from  the  planned  development  program. 

(U)  Development  Test  and  Evalutlon  accomplished  to  dnte  consists  of  "breadboard”  tests  conducted  by  the  prime 
contractor  or  bis  subcontractors  to  reduce  the  technical  risks  of  developing  Full  Scale  Development  hardware. 


I. 
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Budget  Activity:  Tactical  Programs^  #4 
Program  Element:  #6A742F  Preciaion  Location  Strike  System  (PLSS) 

2.  (U)  Operational  Teat  and  Evaluation:  ^fhe  PLSS  combined  development  teat  and  evaluation/ initial  operational 
tCEt  and  evaluation  (DT&E/IOT&E) ,  scheduled  to  begin  in  September  1983  and  be  completed  in  September  1984,  will 
be  conducted  from  either  the  Air  Force  Flight  Teat  Center  (AFFTC),  Edwards  AFB  CA  or  from  toe  USAF  Tactical  Fighter 
Weapon  Center  (TFWC) ,  Nellis  AFB  NV.  Final  test  site  selection  will  be  determined  by  February  1982.  Either 
of  these  test  sites  will  allow  use  of  the  emitter  environment  on  the  Nellis  and  Naval  Weapons  Center  (NWC) ,  China 
Lake  CA,  ranges.  Consideration  is  being  given  to  conducting  a  portion  of  the  I0T.4E  in  Europe.  The  full-scale 
development  equipment  to  be  evaluated  is  not  expected  to  differ  significantly  from  the  production  equipment. 

(U)  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  will  direct  the  lOT&E  portion  of  the  combined  DT&E/ 
lOT&E  using  a  team  of  fu]  ly- trained  Air  torce  operations  ard  maintenance  perr.onnel  and  resources  from  Air  Force 
Systems  Command  (AFSC)  ,  Tactical  Air  Command  (TAC) ,  Air  Force  Logistics  Command  (A1M.C),  Strategic  Air  Coisaand  (SAC), 
Electronic  Security  Command  (ESC),  and  Air  Training  Command  (ATC). 

(U)  The  purpose  of  the  lOTSE  will  be  to  determine  the  operational  effectiveness  and  suitability  of  the  PLSS 
when  employed  in  its  operational  configuration.  I0T4E  results  will  be  used  as  inputs  to  the  Air  Force  System 
Acquisition  Review  Cornell  (AFSARC)  III  decision  scheduled  for  the  second  quarter  of  FY85. 

(U)  Operational  scenarios  will  be  established  to  evaluate  the  ability  of  the  system  to  locate  and  identify 
emitters;  direct  attack  aircraft  for  the  delivery  of  unguided  ordnance;  guide  extended  range  powered  munitions;  inter¬ 
face  with  command,  control,  communication  and  intelligence  (C^I)  nets;  and  operate  in  a  chemical/ biological  warfare 
eiivlronment.  A  significant  portion  of  the  C^I  interoperability  evaluation  is  planned  during  tht*'  European  portion  of 
the  lOT&E  or  the  follow-on  test  and  evaluation  (FOT&fc).  The  capability  of  the  PLSS  to  accurately  track  and  control 
multiple  weapons  delivery  will  be  assessed.  The  survivability  of  the  alruorne  relay  vehicles  (ARVs),  strike  aircraft, 
and  PLSS  ground  components  will  be  assessed. 

(U)  An  assessment  of  interoperability  with  other  defense  suppression  systems,  to  include  degradation  from 
friendly  electromagnetic  interference,  will  be  conducted.  Degradation  of  location  and  strike  accaiacy,  resulting 
from  electronic  countermeasures,  will  be  evaluated.  Evaluations  of  systen  reliability,  walntalnablllty ,  availability, 
and  logistics  supportabllity  will  also  be  conducted. 

(U)  Even  tnough  complete  PLSS  support  equipment  (SE)  will  not  be  available  until.  FY84/85,  an  acceptable 
evaluation  of  raalntalnablllty  can  still  be  completed.  Approximately  one-half  of  the  line  replaceable  units  (LRUs) 
vlll  be  supportable  by  the  SE  available  during  I0T8E.  The  remaining  SE  will  be  evaluated  during  follow-on  test  and 
evaluation  (F0T8E). 

System  Characteristics;  The  following  are  goals  for  critical  parameters  to  be  evaluated  during  Develop¬ 
ment  Test  and  Evaluatlon/Inltlal  Operational  Test  and  Evaluation. 
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Budget  Activity;  Tactical  Programs,  #4 

Program  Element :  #64742F  Preclsfon  Location  Strike  System  (PLSb) 

Parameter  Objectives  Demonstrated  Performance 

Probability  of: 

Location 

Identification  (2) 

Frequency  Coverage 
Range 

Accuracy  (R/D-1)  (4) 

Strike 

Locaclon 

System 

Mission  Reliability 
Mission  Completion 
Stsccess  Probability 

1.  Probability  of  location  refers  to  the  capability  to  locate  emitters  within  the  area  of  Interest  which  radiate 
for  a  minimum  time.  Minimum  times  by  class  are; 

_  Testing  to  be  conducted  Ir.  a  benign  electron.'c  countermeasures  environment. 

2.  (U)  Probability  of  identification  refers  to  the  correct  Identification  of  those  emitters  located  by  the  Precision 
Location  Strike  System. 

3.  (U)  Range  for  operation  of  data  link  and  distance  measuring  equipment  Is  defined  as  the  line-of -sight  distance 
betwesn  Precision  Location  Strike  System  terminals;  l.e  ,  Central  Processing  Subsystem  to  Airborne  Relay  Vehicles,  Air¬ 
borne  Relay  Vehicle  to  Site  Navigation  Subsystems,  and  Airborne  Relay  Vehicle  to  Vehicle  Navigation  Jubsystems  and 
Weapon  Navigation  Subsystems. 

4.  Range  (R)  is  defined,  for  this  parameter,  as  the  distance,  on  the  perpendicular  bisector  of  tho  Airborne 
Relay  Vehicle  baseline  measured  from  the  baseline  (D)  to  ^e  emitter/ target  of  interest.  For  test  purposes,  these 
accuracy  goals/threaholds  are  specified  for  a  geometry  of 

5.  (U)  Mission  reliability  Is  the  probability  of  mission  success  as  defined  In  the  Reliability  Annex  (Annex  C  to  the 
Decision  Coordinating  Paper). 
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FY  1983  RDTfE  DESCRIPTIVE  SUMMARY 


Program  Element.*  #64750F 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327 


(U)  RESOURCFS  (PROJECT  LISTING);  ($  in  thousands): 


Project 

FY  1981 

FY  1982 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR  PROGRAM  ELEMENl 

15,607 

14,744 

1174 

Intelligence  Sec'jiri^.y  Equipment 

816 

2,900 

1955 

Air  Force  Support  to  DOD 
Indicationp  &  Warning 

8,077 

6,544 

2053 

Foreign  Technology  Division 
Intelligence  Processes 

4,4»^1 

3,400 

2165 

COMPASS  PREVIEW 

980 

700 

2323 

Radar  Prediction  System  (RAPS) 

973 

100 

2631 

Computer  Assisted  Mistlon 
Planning  System  (CAMPS) 

300 

1,100 

Title;  Intelligence  Equipment 

Budget  Activity:  Tactical  Programs,  ^4 


FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

18,469 

16,894 

Continuing 

Not  Applicable 

2,600 

6,379 

1,000 

7,167 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 

3,C90 

4,792 

Continuing 

Not  Applicable 

5,600 

3, 9-^5 

5,265 

19,900 

5 , 900 

16,200 

(U)  BRIEF  DESCRIPTION  OF  ELEM»^.NT  AND  MISSION  NEED;  This  Prrgram  Element  supports  United  State?  Air  Force  operating  com¬ 
mands  by  performing  the  engineering  development  of  ground  equipment  used  to  process^  integrate,  display  and  distribute 
intelligence  data.  This  equipment  will  reduce  the  time  required  for  ;:he  exploitation  of  Intelligence  f'iita  to  meet  the 
needs  of  Air  Forc'*  agencies  producing  strategic,  tactical,  and  scientific  and  technical  intelligence.  The  equipment  will 
also  improve  the  ekficiency  of  those  units  producing  air  target  materials.  Equipment  and  techniques  are  also  developed 
to  counter  the  foreign  Intelligence  threat  to  the  USAF  mission,  to  support  the  collection  of  human  Intelligence,  and 
to  support  the  USAF  escape  and  evasion  mission. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  The  funds  are  requested  to  continue  development  efforts  to  ii-prove  the  timeliness 
and  accuracy  of  intelligence  products  provided  to  the  opew'ational  commanders,  the  research  and  development  planners  and 
the  National  Command  Authorities.  FY  1983  funds  will  improve  capabilities  to;  (1)  produce  a  warning  of  foreign  threats, 
(2)  evaluate  foreign  weapon  systems,  and  (3)  perform  tactical  unit  mission  planning.  Funds  will  also  be  used  to  develop 
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Program  Element;  #64750F  Title:  Intelligence  Equipment 

DOD  Mission  Area;  TIARA  for  Tactical  Air  Warfare,  #327  Budget  Activity:  Tactical  Programs,  #4 

equipment  Zo  assist  In  countering  the  foreign  surveillance  threat  and  Improve  the  collection  of  foreign  Intelligence 
using  human  resources  end  to  support  prlsonfiir  of  war  escape  and  evasion.  Tlie  cost  estimates  for  this  program  were 
developed  by  the  Air  Force  Systems  Comitand  program  offices  based  on  experience  with  similar  development  programs. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  S?JMrlARY; 
(PE  level  only) 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDT&L 

15,646 

14,800 

14,900 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  None 
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Program  Element:  1647 50F  Title:  Intelligence  Equipment 

DOD  Mission  area:  TIARA  for  Tactical  Air  Warfare,  1327  Budget  Activity:  Tactical  Programs,  14 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  oblectlves  are  to  develop  hardware  and  software,  for  the  exploltaclon  of 
data  and  the  production  of  Intelligence  and  target  materials  and  to  Improve  the  existing  capabilities  presently  being 
employed  by  various  operating  comioands.  Also,  equipment  and  techniques  will  be  developed  to  support  units  Involved  In 
countering  the  enemy  surveillance  threat  to  the  Air  Force  mission,  to  assist  In  the  collection  of  foreign  Intelligence 
through  us  of  human  resources >  and  to  support  Intelligence  aspects  of  prisoner  of  war  escape  and  evasion.  The  program 
objectives  are  accomplished  throup>h  the  following  projects: 

(U)  Intelligence  Security  Equlpgent  {1174)  ~  Develops  equipment  and  techniques  to  counter  foreign  surveillance  threats. 
The  project  also  develops  unique  equipment  and  techniques  to  support  the  Air  Force  mission  for  collection  of  foreign 
Intelligence  through  the  use  of  human  resources  and  to  support  the  Intelligence  aspects  of  prisoner  of  war  escape  and 
evasion. 

Air  Force  Support  to  DOD  Indications  and  Warning  (1195)  -  Improves  the  existing  capability  by  modernizing  the  Air 
Force  Indications  and  Warning  Centers  at  Strategic  Air  Command,  Aerospace  Defease  Command,  Military  Airlift  Command, 
and  Alaskan  Air  Coumand  to  provide  compatibility  with  the  National  Military  Intelllgencs  Center  model nlza; ion  effort. 
Provides  a  capability  to  rapidly  correlate  available  all^source  Intelligence  d;\ta,  and  develop  Indications  andj^arnlng 
of  threats  to  assist  the  National  Command  Authorities  and  military  commanders  In  managing  a  crisis  situation. 


(U)  Foreign  Technology  Division  Intelligence  Proccases  (2533)  -  Improves  the  Foreign  Technology  Division  capability  to 
acquire,  icvaluate,  analyze,  ancT  report  on  foreign  scientific  and  technical  Information  and  material.  These  Improvements 
will  assist  In  responding  to  intelligence  requirements  vital  to  the  operational  rommanders,  research  and  development 
planners,  and  national  level  agencies. 

(U)  COMPASS  PREVIEW  (2165)  -  Develops  a  test-beu  digital  Imagery  exploitation  device  for  Air  Force  softcopy  conceptual 
‘  validation  testing. 

(U)  Radar  Prediction  System  (232")  -  Develops  and  Implements  an  automated  system  that  will  produce  a  prediction  of  a 
I  radar  scope  display  of  specific  geographic  areas.  This  radar  prediction  la  generated  from  a  digital  O-ta  base  and 
primarily  supports  the  aircraft  crew  members  In  mission  planning  for  st'lke  and  reconalssance  (?-16,  B-52,  F-111, 
F/RF-4),  or  air  drop  delivery  (C-13Q). 

Computer  Assisted  Mission  Planning  System  (2631)  -  Develop  a  capability  vO  provide  timely  aircrew  mission  planning. 
This  project  will  develop  an  autttated  capability  ro  acalst  in  route  planning,  compute  required  fuel  loads,  perform 
penetration  analysis  to  best  avoid  cn^  jy  defenses,  and  acr.omplisl.  weapons  planning. 
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Program  Element:  I6A730F 

DOD  Mlsaion  Area:  TIARA  for  Tactical  Air  Warfare, 


Ti tie:  Intellifience  Equipment 

Budget  Activity:  factlcal  Programs,  lA 


RELATED  ACTIVITIES:  Intelligence  program  activities  of  Joint  service  inteiest  such  as  the  Indications  and  Warning 
efforts  are  coordinated  with  the  Defenne  Intelligence  Agency.  Exploratory  and  advanced  development  activities  related  to 
this  program  are  conducted  under  Frogrcm  Element  62/02F,  Command  Control  and  Cocnauni cat  ions  and  6378SF,  Command 
Control,  and  Communications  Advanced  Development.  Other  related  Air  Force  Activities  include  Program  Elements  ilOll(C), 
Cryptologic  Activities:  31328F,  Strategic  Air  Commandi  31310F,  Foreign  Technology  Division;  3133AF,  Air  Force  Other 
Commands;  31335F,  Air  Force  Automated  Data  Processing  Support  to  General  Defense  Intelligence  Program;  3l3»dF,  llll^!lNT 
j^Contol Jed) ;  31321F,  tlLMlHI  (Overt);  ^5i27F,  Foreign  Counterintelligence;  35128F,  Security  and  Investigative  Activities; 

tud  27A31,  Tactical  Air  Intelligence  System  Activities. 

(U)  WORK  PERFOPHED  BY:  The  Air  Force  ranager  for  Project  2631,  Computer  Assisted  Mission  Planning  System  (CAMPS)  is 
Electronic  Systems  Division,  ilanscom  AFB,  MA.  The  Air  Force  manager  for  the  remaining  projects  is  the  Rome  Air  Develop¬ 
ment  Center,  Griffiss  AFB,  NY.  Major  contractors  are  Planning  Research  Corporation,  McLean,  VA;  BETAC  Corporation, 
Burlington,  MA;  General  Electric  Company,  Daytonn  Beach,  FL;  Northrop  Corporation,  Hawthorne,  CA;  Computer  Science 
Corporation,  Falls  Church,  VA;  GTE  Sylvanla,  Mountain  View,  CA;  International  Computing  C,-»ii5j)any ,  Bethosda,  MD;  Pattern 
Analysis  and  Recognition  CurporaLlon,  Rome,  NY;  and  Bouz-Allen  and  Hamilton,  Eethesda,  MD. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (IJ)  FY  1981  and  Prior  Accomplishments: 

Intelligence  Security  Equipment  (Project  117A)  -  This  project  normally  has  10-12  Independent  tasks  ongoing  simul¬ 
taneously.  Examples  of  Fiscal  Year  1981  and  prloi'  accomplishments  are:  design  and  fabrication  of 

_  for  field  testing,  development  of  a 

sectirc  daia/speech  recording  system,  development  of  a  processor  to  a>‘tomat Ically  enhance  aur.io  recordings  degraded  by 
injlse,  development  of  a  covert  mobile  cuii^unicat ions  ar.teniia,  •valuation  of  techniques  for  impro^'ing  and  automating 
the  processes  Invloved  In  preparation  of  development  of  a  chemical  marking  system,  and  design 

a  miniature  addressable  transceiver  system. 

(d)  Air  Force  Support  to  IXJl)  ndicatlon  ai.d  Warning  (Project  1955)  -  The  development  activities  through  Fiscal  Year 
1981  luve  centered  on  major  ic^pr  >venonts  at  Stratej,lc  Air  Command  and  Aerospace  Defense  Command.  However,  initial 
efforts  to  upgrade  the  indications  and  warning  capabilities  of  the  Military  Airlift  Command  and  the  Alaskan  Air  Command 
began  in  Fiscal  Year  1981.  The  uic  tor  r.hr  at  of  the  initial  efforts  at  Strategic.  Air  Command  and  Aerospace  Defense  Cosw^nd 
was  to  provide  a  capability  to  maiiuge  intelligence  information  Intemal  to  the  cowtands’  indications  and  warning  function. 
In  Fiscal  Year  1981  at  the  Strategic  Air  Curntnand  at  fort  began  to  provide  for  analyst  access  to  external  national  level 
files. 


(U)  Foreign  Technology  Division  tntcUigence  Processes  (Proji^ci  205J)  -  This  project  has  completed  developiaent  of 
electronic  warfare  and  command,  cuntiTol,  and  communications  thre.»t  analysis  systems,  development  of  several  tasks  to 


Program  Element;  #6475QF  Title:  Intelligence  Equipment 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327  dudget  Activity:  Tactical  Programs «  iU 

improve  forecasting  methodology  foi  projecting  intercontinental  ballistic  missile  developments,  including  Installation 
of  software  to  Improve  analysis  of  Llconlc  reentry  vehicles,  development  of  a  solid  rozKtt  simulation  model  to  distinguish 
different  propellant  conflguratlr  and  development  or  analysis  tools  to  determine  reentry  vehicle  orientation  from 
radio  frequency  polarisation  data,  completed  a  computer  model  of  e  particle  beam  accelerator,  initiated  effort  to 
develop  a  computer  performance  measures  capability  to  improve  management  of  all  internal  Foreign  Technology  Division 
data  processing  lesources,  and  began  duplication  of  a  Special  Command,  Control,  and  Communications  antenna  for  analysis. 

(U)  COMPASS  PREVIEW  (Project  2165)  -  Detailed  system  specifications  were  developed  in  Fiscal  Year  1975.  between  Fiscal 
Years  1976  and  !980  a  COMPASS  PREVIEW  test  bed  was  fabricated.  The  system  was  installed  at  Headquarters  Strategic  Air 
Command  between  June  1980  and  January  1981.  Operational/developmental  test  and  evaluation  of  COMPASS  PREVIEW  began  in 
May  1931,  using  imagery  interpreters  from  Strategic  Air  Command,  Tactical  Air  Command,  United  States  Air  Forces  in 
Europe,  Pacific  Air  Forces  and  Foreign  Technology  Division. 

(U)  Radar  Prediction  Systems  (RAPS)  (Project  2323)  -  Full  scale  prototype  development  of  the  Radar  Prediction  System, 
begun  in  Fiscil  Year  1979,  was  completed  in  Fiscal  Year  1981. 

(U)  Computer  Asaisted  Hidsicn  Planning  System  (CAMPS)  (Project  2631)  -  Initiated  development  of  prototype  computer 
assisted  mission  planning  system  for  tactical  units. 

2.  (U)  FY  1982  Program; 

Intelligence  Security  Equipment  (ProJ^*:t  1174)  -  Complete  development  of  a  small  two-color  Infrared  imaging  system 
and  a  range-gated  television  system  for  surveillance  under  adverse  light  and  weather  conditions.  Initiate  full  scale  ^ 
development  of  a  miniature  addressable  transceiver  system,  an  automated  special  printing  system  for 

and  a  portable  narrow-band  surveillance  receiver  for  the  detection,  identification  and  location  of  unauthorired  effiissiona. 

(U)  Air  Force  Support  to  DOD  Indlcatlcns  and  Wcrnlng  (Project  1955)  -  At  the  Strategic  Air  Cenoand,  Itaplementlon  of 
Operational  Intelligence  Support  System  graphic  and  trend  analysis  capability  will  be  completed.  Ac  Aerospace  Defense 
Corunand  complete  implementation  of  an  Improved  Integrated  space  and  missile  history  data  base.  Alaskan  Air  Command 
will  begin  operation  of  en  Initial  small-scale,  stand-alone  analysis  capability.  Military  Airlift  Caaaand  will  begin 
Initial  operation  of  a  limited  data  base  and  au  expanded  information  dissemination  capabilities  using  software  prevt  msiy 
developid  for  Strategic  Air  Command. 

(U)  Forefgn  Technology  Division  Intel llgenc:*  Processes  (Project  2053)  -  Complete  cemputer  performance  moasures  develop¬ 
ment,  integration  of  the  electro-optical  data  base  with  the  electronic  warfare  analysis  system.  Continue  wo'-k  on 
various  task?  associated  with  irq'rovlng  missile  and  reentry  vehicle  analyses  capability  and  missile  system  forecasting. 
Initiate  new  efforts  to  refine  and  analyze  requirements  and  provide  specifications  supporting  the  mid  -  1980s  total 
upgrade  of  the  Foreign  Technology  Division'^’  data  processing  environment,  to  provide  a  capability  to  analyze  reentry 
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Program  Element:  #6A750F 

DOD  Mission  Area;  TIARA  for  Tactical  Air  Warfare,  1327 

vehicle  data  from  the  Real-Time  Optical  System,  to  develop  a  standard  query  language,  to  develop  methodologies  to 
perform  space  system  forecasting  and  analyr  c?  of  ballistic  missile  guidance  and  guidance  related  errors. 

(U)  COMPASS  PREVIEW  (Project  2165)  -  Complete  testing. 

(U)  Radar  Prediction  System  (RAPS)  (Project  2323)  -  A  decision  has  been  made  not  to  procure  the  Radar  Prediction 
Syicteu.  Because  of  the  cost  of  contractor  support  required  for  the  Operational  Test  and  Evaluation  a  decision  was 
made  to  terminate  the  contract  and  Incorporate  the  prototype  system  Into  the  Rome  Air  Development  Center  Intelligence 
Test  Bed. 

(U)  Computer  Asnlsted  Mission  Planning  Systen  (CAMPS)  (Project  2631)  -  Continue  development  of  specifications  and 
Request  for  Proposal  for  prototype  systems, 

3v  (U)  PY  1983  Planned  Pro^.ram; 

Intelligence  Security  Equipment  (t’roject  1P6)  -  Continue  development  of  miniature  addressable  transceiver  eysru', 
and  portable  narrow-band  aurvelJ  lancr.  receiver,  complete  automated  special  printing  system,  and  begin  the  design  ard 

Lubrication  of  a  _  and  the  design  and  tabricaClon  of  a 

portable  wide-band  antenna  jyutem  for  use  with  countermeasures  receivers, 

(U)  Air  Force  Support  ;o  DOD  Indications  and  Warning  (Project  1955)  -  At  Strategic  Air  Command,  Implement  advanced 
indicator  analysis  11  ty.  At  Aerospace  Defense  Command,  Implement  space  threat  correlatior  capsbiUty*  At  Alaskan 

Atr  Coutnand,  Inscell  the  current  Intelligence  analysis  system  cn  piotofcvpe  hardware.  At  hlKtary  Airlift  Coimaand, 
Implement  misBion  folder  development  and  route  threat  aanessment  capability. 

(li)  Foreign  Technology  Division  Intelligence  Process  (Project  20SJ)  -  Complete  apace  and  missile  syst  m  forecasting. 
Continue  ffllssHe  and  reentry  velilcle  analysl.*  tasks,  development  or  standard  query  langufige,  Ueal-Tlme  Cpclcal  System 
anaiyslB  capability,  guidance  error  aoftlvBls  capability,  requirements  definitions  for  the  Foreign  Technology  Division’s 
data  proceHslng  envlronme^^t ,  and  operatlon/anaiysis  of  cemmand,  control  and  comaunlcatlonn  sntennn.  Initiate  an  effort 
to  develop  a  capability  to  analyze  satellite  configurations  based  only  on  external  signature  data. 

(U)  Computer  Assisted  Mission  Planning  Systcfl.  (CAMPS)  (Projec"  2631)  -  Award  contract  and  begin  full  scale  engineering 
developraent  of  prototype  systems. 

(U)  The  Increase  In  FY  1983  total  program  cost  thw  iY  1982  Descriptive  Sunmary  represents  the  l‘cluslon  of  funds 

CO  de^'elop  Computer  Assisted  Mission  Planning  Sestet*  prototype  ayste«4- 
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Title;  Intell lgen< 
Budget  Activity; 


Tactical  Pr* 
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Program  EleT5<*nt:  P6A750F 

DOD  Ml  a  8  ion  TIARA  tor  Tactical  Air  Warfare^  #32/ 

A.  (U)  FY  i984  Planned  Frogr&gtt 

Intel ligence  Security  Equipment  (Project  1174)  -  Complete  development  of  miniature  addressable  transceiver  systeu, 

__  surveillance  receiver  and  wlde-bai*d  antenna  system.  Initiate  a  program  to  develop  a  portable 
wi  .  i-band  recr*rdi»t  snd  a  capability  to  obtain  foreign  iRaterlal  for  exploitation. 

(U)  Air  rorce  3upport  to  DOD  Indications  and  Warning  (Project  1955)  -  At  Strategic  Air  Command^  rfeveloo  analyst  oriented 
8oftWi*re  cortiU^tlon  techniques  on  the  Operation  Intelligence  Support  System.  At  Aerospace  Defense  Comnuind,  implement 
forelgc  launch  assestiment  capability.  At  Alaskan  Air  Command,  implenont  capability  to  query  the  Defense  Intelligence 
Agency  data  base.  At  Military  Airlift  Command,  Implement  a  capability  to  manage  collection  of  Intelligence  Information. 
In  adcltlon^  initiate  the  Air  Force  subset  of  the  Worldwide  Indicator  Monitoring  System  (WWIMS)  at  Strategic  Air  Command 
and  Aerospace  Defense  Command. 

(U)  Foreign  Technology  Division  Intelligence  Processes  (Project  2053)  -  Complete  and  Implement  missile  and  reentry 
vehicle  analysis  capability,  standard  query  language,  and  misallu  guidance  error  analysis  capabUly.  Conq>lete  opera¬ 
tion  and  analysis  of  command,  control  and  communications  antenna  and  finalize  requirements  to  upgrade  the  Foreign 
Technology  Division's  data  processing  environment.  Continue  Real-Time  Optical  Syst.''*  analysis  effort  and  satellite 
externals  program.  Initiate  effort  to  develop  a  mlsslle/payload  threat  analysis  system  and  a  capability  to  forecast 
weapon  systems,  ocher  than  ilssile  and  space  systems. 

(U)  Computer  Assisted  Mission  Planning  Pystem  (CAMPS)  (Project  2631)  -  Accept  delivery  of  first  prototype  system. 

Conduct  Development /Opera?. Iona?  Test  and  Evaluation 

5.  (D)  Program  to  Completion: 

(U)  'ntelllgence  Security  Equipment  (Proiect  1)74)  -  This  Is  a  cootinclng  project. 

(U)  Air  Force  Support  to  DOD  Indications  and  Warning  (Project  1955)  -  This  is  a  continuing  project. 

(U)  Foreign  Technology  Division  Intelligence  Processes  (Project  2053)  -  This  is  a  continuing  project. 

(U)  Computer  Assisted  Mission  Planning  System  (CAMPS)  (Project  2631)  -  Production  decision  in  Fiscal  Year  1985  with 
piAcurement  In  chat  and  fo? lowing  years.  Incremental  Improvement  to  capabilities  through  software  and  ivardware 
additions  through  Fiscal  Year  1987. 

6.  (U)  Ml  lest ones :  Not  Applicable 

7.  (U)  Resources ;  Not  Applicable 
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Project:  #1955  Title:  Al**  Force  Support  to  DOE  Indications  and  '^earning 

Progr&ffl  Elemeat:  #547 5CF  Title:  Intelligence  F4ulp«?ent 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #32/  Budget  Activity:  Tactical  Programs ^  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  for  the  Implementation  of  Improved  Indications  and  warning 
capabilities  at  Air  Force  Indications  and  Warning  Ceiiters/Facilitles«  Improvements  are  directly  related  to  the  Defease 
Intelligence  Agency  modernization  program  for  the  National  Military  Intfelllcenc®  Center.  Improvements  are  necessary 
to  allow  Internetting  of  computers  between  the  Air  Force  Indications  and  Warning  Centers/Faclli ties  and  the  National 
Military  Intelligence  Center.  The  objectives  of  this  project  are  to:  provide  for  the  rapid  and  reliable  analysis  of 
Indications  and  varnl'*g  Intelligence ,  provide  assessments  of  the  Indications  and  warning  Intelligence  and  the  reaultlne 
implications  concerning  nation  Interest,  and  provide  the  National  Command  Authorities  and  military  commanders  with  timely 
and  accurate  asseasmenta  to  assist  -n  determining  a  national  course  of  action.  New  technologies  have  evolved  Lhat  permit 
rapid  analysis  of  multi-source  data  .^nd  remote  access  to  other  Intelligence  data  bases  to  assure  the  use  of  all  available 
Information  to  postulate  an  indication  of  future  events.  These  technolo<;le6  will  be  Incorporated  Into  Indications  and 
Warning  Cencers/Facillties  to  permit  rapid  assessment  and  reporting. 

related  ACTIVITIES:  Intelllg.jucc  program  a^itlvltles  cf  joint  service  Interest  are  coordinated  witu  Che  Defense 
Intelligence  Agency.  Implementation  activity  Is  conducttf*d  undci'  Program  Elements  31328F,  Strategic  Air  Command;  S1334F, 
Air  Force  Other  Commands:  and  3n35F  Air  Force  Automated  Data  Processing  Support  to  General  Defense  Intelligence  Program. 
Exploratory  development  activities  related  to  thlf  project  arc  conducted  under  Program  Element  62702F,  Command,  Control 
and  Communications. 

'U)  WOCK  PERFORMED  BY:  The  Air  Force  manager  Is  Rome  Air  Development  Genterj  Grlffiss  AFP,  NV.  Major  contractors  are 
Planning  Research  Corporation,  McLean,  VA;  INCO  Incorporated,  McLean,  VA;  BETAC  Corporation,  Burlington,  KA,  Pattern 
Analysis  and  Uecognitlon  Corporation,  Rome,  NY;  and  Booz-Allen  end  Hamlltlon,  BethesJa,  MD. 

lU)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  19B1  and  Prior  Accomplj.shacMts:  The  development  activities  through  Fiscal  Year  1981  have  centered  primarily 
on  major  Improvements  at  Etratuglc  A^ r  Command  and  Aerospace  Defense  Command.  However,  Initial  efforts  tc  upgiade  the 
Iritelligence  analysis  aud  indications  ard  warning  capabilities  of  the  Military  A  Lift  Command  and  Alaskan  Air  Command 
began  In  Fiscal  Year  1981.  major  thrust  of  these  efforts  was  to  provide  a  capability  to  manage  Intelligence 

information  Interna)  to  the  como)  ni's  indications  and  warning  function.  Efforts  supporting  the  Strategic  Air  Command 
Operational  Intelligence  Support  System  provide  automated  Intelligence  Information  disaemlnatlon,  analyst  Information 
.xchange,  and  intelligence  product  grneiatlon.  In  Fiscal  Year  1981  efforts  began  to  expand  this  8ys<ea  to  provide 
external  analyst  access  to  nation  level  files.  This  includes  data  at  the  Defense  Intelligence  Agency  and  National 
Security  Agency  to  improve  signals  Intel j<gence  and  electronic  intelligence  exploitation  for  trend  analysis.  The 
Aerospace  De  fense  CcMumand  development  has  focused  on  existing  sensor  system  exploitation  and  }  ju^-range  space  defense 
intelligence  functions  by  Implementat ion  of  some  software  enhancements  and  creating  specifications  for  the  total  hardware 
and  software  !«ybtem  required  for  the  space  defense  indicatlona  and  warning  function.  The  Initial  efforts  at  Alaskan 
Air  Co.inand  and  M  *<tary  Airlift  Command  was  to  determine  currently  existing  capabilities  and  requirements. 
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Project:  #1955  Title:  Air  For-e  Support  to  POO  Ipdlc^clona  and  Want 

Program  FJ.ement:  #64730?  Title:  Intelligence  Equipment 

D&D  Mliision  Area:  TIAPA  for  Tactical  Air  IJarf&re,  #327  Budget  Activity:  Tactical  Programs,  14 

2.  (U)  FY  1982  Program:  The  Strategic  Air  Command  Operational  intelligence  Support  System  graphic::  and  trend  analycis 
capability  will  become  operational r  Data  bc3e  requirw^ents  and  Indicator  requirements  at  Strategic  AIj  Command  will 
be  addressed.  The  Aerospace  Defense  Command  efforc  Includes  implementation  of  an  Improved  apace  history  and  missile 
data  base  along  with  unique  space  and  missile  Indlcatort’ .  The  Alaskan  Air  Command  effort  Includes  an  Initial  stand¬ 
alone  correlation  and  analysis  capability*  The  Mi2ltary  Airlift  Command  efi'orl  will  expand  the  Information  dissetnloa- 
tlon  capabilities  transferred  from  Strategic  Air  Command  to  provide  data  base  and  unique  Indicator  evspport. 

3.  (U)  FY  1983  Planned  Program;  The  Strategic  Air  Command  Operational  lutnlligence  Support  System  advanced  Indicator 
analysis  capability  will  become'  operational.  The  Aerospace  Defense  Command  effort  Includes  Implementation  of  a  space 
threat  correlation  capability.  The  Alaskan  Air  Command  effort  Includes  Installation  of  the  cu::r.*nt  manual  analysis 
system  on  prototype  hardware.  The  Military  Airlift  Command  effort  Includes  provision  of  a  capability  to  prepare  mis¬ 
sion  folders  and  develop  airlift  mission  route  threat  assessment  base  or.  political  and  military  factory. 

4.  (U)  FY  1984  Planned  Program;  The  Strategic  Air  Command  effort  Includes  development  of  analyst  oriented  software 
correlation  techniques  on  the  Operations  Intelligence  Support  System.  The  Aerospace  Defense  Command  foreign  launch 
assessment  capability  will  become  opera. lonal.  The  Alaskan  Air  Comaand  effort  will  Include  Implementation  of  the 
Intclllg^ance  Data  Handling  System  II  communications  capability  to  the  Defense  Intelligence  Agency  data  base  system 
which  will  allow  analyst  to  directly  query  that  data  base*  The  Military  Airlift  Conuand  effort  will  Include  implemen¬ 
tation  of  a  capability  to  manage  colle::ltlon  of  intelligence  Information  directly  rel£«:ed  to  their  peacetime  and 
Wi»rtlme  worldwide  airlift  mission.  In  addition  to  the  other  efforts  at  the  Strategic  Air  Command  end  the  Aerospace 
Defense  Command,  begin  development  of  the  Air  Force  subset  of  the  Department  of  Defense  Worldwide  Indicator  Monitoring 
System  (WWIMS), 


5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 


6.  (U)  Milestones:  Noi  Applicable. 

7.  (11)  Resources:  ($  In  thousands). 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT4E 

0,077 

6,544 

6,379 

7,167 

Continuing 

Not  Applicable 

8.  (U)  Comparlscn  with  FY  1982  Desc 

PDT4E 

rlptloe  Summary; 

7,800  6.700 

7,300 

Conf Inulng 

Not  Applicable 

(U)  Decreene  l.i  FY  1983  project  cost  from  FY 

1*^8?  Descriptive  Summary 

represents  unprograxuied  cuts  during  budget 

formulation  process. 

! 
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project:  #2631  Title:  Computer  Assisted  Mission  Planning  System  (CAMPS) 

Program  Element:  #64750F  Title:  Intel llgencc  Equipment 

DOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327  Budget  Activity:  Tactical  Programs >  #4 

(U)  detailed)  BACKGROUND  ANlj  DESCRIPTION:  Mission  planning  activities  &t  the  tactical  .wing  and  squadron  level  apply 
iniielllgence  data  to  tasking  received  from  higher  levels  of  the  Tactical  Air  Control  System,  along  with  terrain,  .air¬ 
craft  performance,  weapons,  and  weather  data,  to  validate  tasking  and  produce  appropriate  mission  plans.  Tactical  units 
currently  employ  manual  means  of  information  handling  and  mission  planning.  This  current  labor-intensive  method  degrades 
unit  responsiveness  to  operational  mission  tasking  and  endangera  the  safety  of  flight  crews  because  of  Inadequate 
penetration  analysis.  The  Computer  Assisted  Miaslon  Planning  System  project  will  develop  at:,  automated  system  to  be 
used  at  tactical  wing  and  squadron  level  to  handle  Incoming  message  traffic,  perform  rou.te  pln^nlngf  compute  required 
fuel  loads,  accomplish  weapons  planning,  and  perform  penetration  analysis  to  best  avoid  enemy  defenses.  The  planned 
engineering  approach  provides  for  the  early  acquisition  of  an  initial  capability  to  perform  these  basic  mission  planning 
functions.  During  production,  incremental  upgrades,  primarily  software  additions  to  the  inltit-^l  capability,  will 
allow  the  system  to  evolve  Into  tae  final  required  operational  capability. 

(U)  RELATED  ACTIVITIES;  Four  testbeds  were  developed,  fielded,  and  tested  under  Program  Element  63789F,  Command,  Control, 
and  Communications  A'^vnneed  Development,  Project  2315,  Experimental  Penetration  Analysis  Support  System.  Results  from 
this  testing  will  used  to  develop  the  specification  for  the  Computer  Assisted  Mission  Planning  System. 

(U)  WORK  PERFORMED  BY;  The  Air  Force  manager  is  Hlectrorlc  Systems  Division,  Hanscom  AFB,  MA.  A  contractor  for  the 
prototype  development  has  not  been  selected. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Program  was  initiated  in  .^iscal  Year  1981.  Preliminary  efforts  were  to 
develop  functional  de8cr:lptlon,  based  on  field  experience  with  Experimental  Penetration  Analysis  System  testbeds 
that  were  modified  to  Include  mission  planning  functions.. 

2.  (U)  FY  1982  Program:  Continue  development  of  specifications  anJ  rtilecs:^  Request  ivr  Proposal  to  contractors 
for  competitive  bid  on  production  of  prototype  systems.  Continue  operation  of  testbeds  at  ntiooal  units. 

3.  (U)  FY  1983  Planned  Program;  Award  contract  and  begin  full  scale  cnglnceilng  development  oi  both  software  and 
hardware  for  the  prototype  systems  with  initial  capabilities. 

4.  (U)  FY  1984  Planned  Program;  Accept  delivery  cf  first  prototype  sysr^ua.  leve veniEi  and  operational 

test  and  evaluation  of  systems. 

5.  (U)  Program  to  Completion:  Production  decision  In  riscal  year  1985,  c'U;v  Increo*’  ital  j  rocurement  of  sufficient 


9in 


Project:  #2631 

Program  Element:  #647 50F 

nOD  Mission  Area:  TIARA  for  Tactical  Air  Warfare,  #327 


Title:  Computer  Assisted  Mission  Planning  System  (CAMPS) 
Title:  Intelligence  Eoulpment 

Budget  Activity:  Tactical  Programs,  #4 


systems  to  support  Tactical  Air  Forces  wings  and  squadrons  worldwide.  Continue  improvement  to  capabilities  through 
parallel  developmsmt  of  new  software  and  hardware  through  Fiscal  Year  1987. 

6.  (U)  Milestone?;  Not  Applicable. 


7.  (U)  Resources:  (i?  in  thousands) 


FY  1981  FY  1982 

Actual  Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 


Total 

Estimated 


to  Completion  Costs 


16,200 


8 .  ( U )  Comparison  with  FY  1982  Descriptive  Summary 


Continuing 


Mot  Applicable 


(U)  The  increase  In  FY  1983  coat  from  the  FY  1982  Descriptive  Summary  represents  funding  of  full-scale  pre-production 
prototypes  of  the  C.\MPS. 


|X  ,51 


I 


Vf  t083  RDTAE  DESGRIFTIVE  S\3mm 


Progran  Element:  #  64753? 

DOD  Mission  Area;  Air  Varfar)  Support,  #22^ 

(U)  RESOURCES  ($  in  thousands); 


FT  1981 
Actual 


Title:  Combat  Helicopter  Modernization 
Budget  Activity:  Tactical  Programs,  #4 


PI  1932 
Estimate 


FT  1983  PY  1984  Additional 

Estimate  Estimate  to  Completion 


Total 

Estimated 

Coats 


TOTAL  FOR  PROGRAM  ELEMENT 


18,829  32,347  17,977 


20,913 


90,066 


(u)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED;  Modernization  of  the  Aorospaca  Rescue  and  Recovery  Service  and  the 
Special  Operationa  Force  must  begin  at  once  ti'  replace  cbsolescant,  hard-xo-mainttln  equipment  and  to  upgrade  helicopter 
capabilities  to  cope  with  increasing  threats.  The  objective  of  this  program  is  to  devolop  a  derivative  of  tl a  Army 
UH-60A  Black  Hawk  helicopter  to  meet  Air  Force  combat  rescue  and  special  operations  mission  requirements. 


(U)  BASIS  FOR  FY  1983  RBTAE  REQUEST;  The  FY  1983  RDTAE  request  includes  ^unds  to  continue  engineering  design,  to  continue 
modification  of  the  two  prototype  aircraft,  and  to  bijin  test  and  evaluation.  Aeronautical  Systems  Diviaion  cost  esti¬ 
mates  were  derived  from  Army  historical  dat<.  and  from  hardware  price  lists  whenever  available.  Systems  development  and 
integration  cost  estimates  were  based  on  data  from  similar  prof.^ams. 


(U)  COMPARISON  VITH  FY  1982  DESCRIPTIVE  SUMMAPA'; 


RPTAE 

Procurement  (Aircraft) 

(U)  OTHER  appropriation  FUNDS; 


Procuremont  (Air/,  raft) 

Program  Fiemeiit  #  351 13F  * 
(Qu/»ntity) 

Program  Elemen'.  #  27241  F 


FY  1981 


FY  1982  FY  1983 
Estimate  Estimate 
19,3dO'  33,900'' 


FY  1984  Adil tional 
Estimate  Complotion 

'”29,400 


Total 

Eetimated 

Costa 


82,60/0 


To  be  determined 


62,100 

(4) 


1,4iK> 


To  be  determined 
To  be  determined 


^'Includeu  Initial  Spares 


920 


I 

i  ^  it 
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Pro <ran  Element :  #64753?  Title:  Combat  Helicopter  Modernization 

DOD  Mission  Area:  Air  Warfare  Support,  #225 _ _  Budget  Acti/ity:  Tactical  Programs,  #4 

(U)  DETAILED  BACKGROUHl)  AND  DESCRIPTION: 

(U)  The  current  Air  Force  combat  rescue/special  operatious  force  io  linited  in  numbers  and  capabilities,  and  some  of  riie 
systems  in  the  inventory  are  reaching  the  end  of  their  useful  ci<.)rvice  lives.  In  particular,  the  H-3  -which  represents 
about  half  the  current  combat  rescue/special  operations  helicopter  inventory  —  iP  an  obeoleacent ,  ua  ginally  capable 
system,  and  it  must  be  replaced  beginning  in  the  mid-1980s.  In  the  Southeast  As>>:  conflict,  aorma:i  search  and  rescue 
m'Rsions  required  that  the  H-3  be  operated  above  design  gross  weight,  which  prevented  nontal  hovering  takeoffs  and  often 
required  that  fuel  be  dtimped  prior  to  recovery  operations.  The  H-3  force  has  bocome  increasingly  inefficient  to  operate 
and  difficult  to  maintain.  Replacing  H-33  with  H-53a  is  not  an  affordable  solution  and  will  not  provide  the  reliability 
and  maintainability  needed  for  dispersed,  forward  area  combat  rescue/specialieed  missior  operations. 

(U)  The  objective  of  this  program  is  to  develop  and  procure  a  derivative  of  the  Array  I)H-60A  Black  Hawk  helicoptei  to 
meet  Air  Fcr^e  combat  rescue/special  operations  mission  requirements.  Development,  production,  and  support  costs  will 
be  limited  by  maintaining  commonality  with  the  UH-50A  and  using  Navy  SK-bOB  Seahawk  components  >o  the  maximum  extent 
consistent  with  Air  Force  opcrationttl  requirements  and  concepts ,  Improved  aviorica,  auxiliary  fuel  tanks,  air  refueling 
capability,  and  necessary  mission  equipment  will  be  integrated  into  the  H-60,  a  helicopter  with  proven  reliability, 
maintabiiity ,  ard  survivability.  The  suite  of  state-of-the-att  avionics  gear  will  significantly  improve  mission  respon^ 
siveness  end  force  survivability  by  providing  a  capability  for  low  lavel  flight  night  or  in  adverse  weather.  System 
architecture  will  permit  eddixion  of  capabilities  as  parallel  Army/Navy  developu int  efforts  mature. 

(U)  This  Hill  be  an  Air  Force  Desig.iated  Acquisition  Profcram.  Sikorsk/  Aircraft  will  build  the  basic  airframe.  The  Air 
Force  will  conduct  compe*^ltion  in  as  many  other  areas  of  the  program  as  practical.  4s  a  minimum,  comj><.-tition  will  be 
conducted  to  select  a  F/steus  inte'^ration  contractor. 

(U)  RELATED  ACTIVITIES;  The  following  programs  will  produce  eystema/aubsystems  that  are  likely  candidates  tor  incor- 
peratien  into  the  Air  Force  version  of  the  H-60i 

(n)  Amy. 

(U)  Infrarod  engine  exba^*3t  suppreobion.  The  Army  plans  to  develop  a  full-range  UH-60A  Infrared  engine  exhaust 
suppressor.  Fi^at  production  items  should  be  avaiVble  in  '985* 

(U)  U1I-60A  external  storf*:  .support  system.  The  Air  Po-ce  will  adapt  this  support  for  an  external  auxiliary 
fuel  tank.  Commonality  of  the  fuselage  attacliment  structure  with  the  Army  systes  will  be  retained. 
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Program  Element;  #64733?  Title:  Combat  Helicopter  Modernization 

DOD  Mission  Area:  Air  Warfare  Support,  §225 _  Budget  Activity:  Tactical  Progrpjna,  #4 

(U)  Navy: 

(U)  SH-60B  engines.  T700-GE-401  engines  will  be  used  to  provide  the  added  performance  naeied  du^  to  thf  increased 
air  vehicle  weight  and  the  more  demanding  Air  Force  missions. 

(U)  SH-60B  transmission.  Th-^  SH-60B  main  gear  box  will  be  used  since  it  includes  an  Integrally  mounted  roftor 

brake . 

(u)  SH-60B  automatic  flight  control  system.  Plight  controls  will  retain  rtandard  iJH-60A  system  with  the  addition 
of  hover  coupling.  The  SH-60B  approacn  and  ho>*er  coupler  will  be  incorporated. 

(U)  SH~60B  rescue  hoist.  The  SH-60B  external  rescue  hoist  will  also  be  included. 

(U)  Air  Force:  Survival  Avionics  System.  The  aircraft  portion  of  this  system  will  be  incorporated  into  the  Air  Force 
version  of  the  H-60. 

(u)  WORK  PERFORMED  BY:  A  System  Program  Office  has  been  established  by  the  Air  'iorce  Systems  Command  at  its  Aeronautical 
Systems  Division  located  at  Wright-Pat terson  Air  Force  Base,  OH.  Ccntractor  for  the  basic  aijL’'“raae  will  be  Sikorsky 
Aircraft.  The  Air  Force  will  conduct  competition  in  as  many  other  areas  of  the  program  as  practical.  Bidders  for  the 
systems  integration  contract  are  expected  to  include  IBM,  Sikoreky/Morden/Colline,  E-Systems,  Astronautics  and  El-rjctru- 
space. 

(U)  PROGRAM  ACC0MPLI3HMEKTS  AND  FUTURE  PROORAHS; 

(U,  FY  1981  and  Prior  Accompliahments;  Not  applicable. 

(U)  FY  1982  Plaiinod  Program;  Contract  award.  Start  engineering  design,  order  two  test  seta  of  avionics  cquirment, 

and  initiate  software  program  developaoni.  Begin  modification  to  teat  and  evaluation  configuration  of  two  production 
Black  Hawk  airframes  to  be  borrowea  from  the  Army  —  the  first  for  aerodynamic,  mechanical,  and  fuel  oystem  teats,  the 

second  for  avionics  and  automctic  flight  control  aystema  tests. 

F7  Planned  Prograa:  Complete  i*ngineiring  design  of  aircraft  modificationa  and  contirue  engineering  design  of 

avionics  hai“dwe’*6,  software,  and  integration.  Procure  additio'',al  avionics  hardwara  und  air  vehicle  equipment.  Begin 
hot  bench  avionics  testing.  Ooi  late  airframe  modification  of  the  first  prototype  rircvaft  and  begin  aerodynamic,  mech- 
hnical  and  fuel  aystem  flight  to  .t  program. 

(U)  KY  19Q4  Planned  Program;  Complete  modification  of  second  prototype  aircraft  end  retrofit  first  prototype  with 
avionics.  Begin  avicnice  and  flight  control  system  flight  tests. 


Program  Element:  #64733?  Title:  Combat  Lelicopter  Wodernigation 

IX)D  Mission  Area:  Air  Warfare  Support,  #2Lb  Budget  Activity:  Tacticcl  Programs,  #4 

5*  (U)  Program  go  Completion;  Complete  developmental  and  initial  operational  testing.  Attain  Initltrl  Operational 
Capability  (lOC)  in  PY  198o.  Develop,  integrate  and  test  multi-mode  radar  if  a  suitable  off-the-shelf  or  tn-development 
radar  (such  as  LAIJTIRN)  is  not  available  soonerc  Increased  tc^al  estimated  RDT5E  cost  in  this  summary  reflects  develop¬ 
ment,  if  required,  of  a  multi-mode  radar  in  FY  1986. 

6.  (U)  Milestones; 

A.  MAC/TAI-'  requirements  validation 

B.  AFMENS  approval 

C.  Full-scale  development/Initiai  production 
decision  (APSARC  II) 

D.  Begin  flight  test 

E.  Initial  production  begins 

P.  Major  production  decision  (AFSARC  TII)  *(FY  1984) 

G.  Initial  operational  ct  pabil-' ty  (lOC) 

*  Date  presented  in  Fiscal  Yoar  198^  Descriptive 
Siuomariea 

(u)  Explanation  of  Milestone  Changes;  In  order  to  allow  sufficient  time  for  aircraft  trsting  prior  to  AFSARC 
III  and  yet,  achieve  the  required  7Y  198o  IOC,  a  limited  production  decision  for  20  aircraft  in  PY  1964-^FY  198^ 
is  planned  at  AFSARC  II,  The  major  production  decision  (AFSARC  III)  has  i  een  moved  from  FY  1984  to  ?Y  19B9. 


Date 

September  1979 
November  1980 

FY  198c 
FI  1983 
FY  1984 
FY  1985 
FY  1986 


7«  (U)  Resources;  Not  applicable. 


Budf/et  Activity;  Taotlcal  Programs,  #4 
Prcgram  Element:  647B3F,  HH-60D  Program 

Test  and  Evaluation  Data 

1.  (u)  Developm><^ntal  Test  and  S^^aluatxon; 

(U)  Combined  Developmental  Test  and  Evaluation  (DT4F)  and  Initial  Operational  Test  and  Evaluation  (IOTAE)  will  be 
conducted  by  n  combined  task  force  as  deccribed  in  the  3  August  19^1  HH~60D  Test  and  th^aluation  Master  Flan.  DTAE/IOTAE 
will  be  conducted  on  two  modified  UH-60A  helicopters.  The  first  aircraft  will  Initially  have  only  airfrane  modi¬ 
fications  and  will  be  used  primarily  for  aerodynamics,  mechanics,  and  fuel  system  teeting.  The  second  aircraft  will 
iiclude  both  airframe  and  avionics  modifications  and  will  be  used  for  avionics  and  flight  control  system  testing. 

Once  airframe  t-  sting  on  the  first  aircisft  is  complete,  it  will  be  modified  w^th  the  fall  avionics  suite  and  will 
participate  with  the  second  aircraft  in  avionics  testing.  Due  to  lead  times  involved,  the  refueling  probe  may  not  be 
the  final  design  and  extemal  fuel  tanks  may  nrt  be  as  crashworthy  or  ballistic  resistant  as  production  versions  will 
be.  Once  production  probes  and  tanks  are  available,  they  will  be  tested  both  individually  and  with  the  system.  In 
all  other  aspects  the  DTAE/IOTAE  and  production  aircraft  will  be  similarly  configured. 

(U)  The  primary  objectives  of  DT^IE  are  to  assist  in  the  engineering  design  and  development  process,  to  ve.ir:; 
ac'^omplishment  of  specification  requirements,  to  characterise  the  perfomance  of  the  system,  and  to  ensure  that  critical 
issued  have  lean  sufficiently  resolved  to  permit  a  jajor  production  decision  at  Milestone  III. 

(U)  Tne  US  kray  Aviation  Research  .id  Developiflent  Command  (AVRADCOM)  has  acccwapllshod  a  significant  amount  of 
DTAE  on  the  'JH-60A  airfraae.  The  US  Heval  Air  Systems  Command  has  accomplished  extensive  DT4E  on  a  derivative  of  the 
UH-fOA  (the  SH -bOB  Soahawk)  vhich  will  provide  the  engines,  transmission,  automatij  flight  control  system  and  rescue 
hoist  plf ineu  for  the  HH-bOD.  Data  from  those  tests  applicable  to  the  Hh-60D  airframe  and  syetems  will  be  used  to  the 
groatewt  extent  practical  to  reduce  HH-COD  testing  requirements. 

(u)  Contractor  DTAE  will  be  conducted  at  the  Sikorsky  Aircraft  Company  and  at  the  selected  avionics  contractor 
facility  beginning  In  the  Spring  of  1983*  fhe  firs*  flight  is  scheduled  for  the  Summer  of  1983*  As  won  aa  practical, 
the  teat  aircraft  will  be  trani-ferred  first  to  Edwards  Air  Force  Base  California  and  finally  to  a  designated  operational 
site  for  the  combined  Air  Forco  DTAE/IGTAE  which  will  continue  until  the  planned  major  production  decisio''  in  the  summer 
of  1905  Air  Force  DTdE  will  be  conducted  by  the  Air  Force  Flight  Teat  Center.  The  service  program  manager  is 
Lt  Col  Dick  Ksliahek. 

(U)  Data  on  Reliability,  Maintainability,  Availability  and  Logistwca  Sui/portaoilrty  will  be  collected  during 
flight  leetinc  using  the  Air  Force  Flight  Teat  Center  Systom  Ef fect^veaos®.  Data  System.  Aircraft  maintenance  will 
initially  bo  performed  by  contractor  pertonnel  with  Air  Force  personnel  particij>ating  through  over- the- shoulder  or 
realistic  on-the-job  training.  Complete  air  Fcrcif  maintenance  will  bo  planned  for  the  earliest  possible  date. 
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Budget  Acti.ity;  Tactical  Programa,  #4 
Program  Eljment :  j^47$3¥.~irH-»600  Program 

2.  (U)  Operational  Test  and  E^falauatlon; 

(U)  The  Air  Force  Test  and  Evaluation  Center  (AFTSC)  will  manage  the  operational  teat  and  evaliuation.  Tho  lOTA^ 
test  team  will  consist  of  personnel  from  APTEC,  Military  Airlift  Command,  Tactical  Air  Command,  Air  Force  Logistics 
Command  and  Air  Training  Command. 

(U)  Air  Force  I0T4E  planning  has  identified  the  following  operational  evaluation  areau; 

(U)  Vhe  capability  of  the  Hh-60D  system  (aircraft  and  a  ionics)  to  meet  tb-'  combat  rescue  and  special 
operations  requirements  in  a  hostile,  nlght/adverae  weather  environment. 

(U)  'i.'he  capability  of  the  HH-60D  to  be  operatec  by  the  defined  crew  complement  to  accoffplish  the  mission. 

(U)  Tho  operational  availability  and  mission  reliability  of  the  system, 

(U)  The  maintainability  of  the  system  (including  avionics  and  support  software)  with  representative  opera¬ 
tional  personnel  in  realistic  operating  environments. 

(U)  Syeteme  Characterletice; 


Characteristics* 


Objectives 


Demonstrated 


Hover  capabiiity 


Kid-miaoion  hovel  out  of  ground  effect 
ut  dOOO  ft,  95®? 


To  be  deteivined 


Cruise  speed 
Dcsh  speed 

Unrofueled  miesio;',  radius 

Terrain  fol iowing/Terrain 
Avoidance  . a* formance 


1?5  bnota  minimum  at  mas  continuous  power  To  be  determined 


*60  krotfj  mii'iat’iB 

250  nautical  miles  minim \a 

bafe  and  effective  flight  at  aXtituden 
as  low  aa  tOO  feet  above  the  terrain 


To  be  determined 


To  be  detjrained 


To  be  determined 


*  Reliubllity  and  maintatnabiMty  characterisilcs  remain  to  be  fJnallted  and  will  be  specified  in  the 
Full  Senie  Duvelopaent  contract  in  the  Summer  of  1982, 
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FV  1983  Ri)T&E  DKSCRIPTIVE  SUMMARY 


Program  Element;  #  6h75A¥ 

DOD  Mission  Area:  TacMcal  Comumlcatlons,  #3A3 

(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 


Title:  Joint  Tactical  InforiLation  Distribution  System  (JTIDS) 
Budget  Activity:  Tactical  Programs,  #4 


Project 

Number  Title 


Total 

FY  1981  FY  1982  FY  19b3  FY  19BA  Additional  Estimated 
Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


TOTAI,  FOR  PROGRAM  ELEMENT 


68,378 


32,513 


37,957  334, 8C0  733,877 


(U)  BRIEF  DESCRtPTION  OF  ELEMENT  ANU  MISSION  NEED;  The  objective  of  thle  program  is  to  develop  a  highly  jam  resistant, 
secure  digital  information  distribution  system  for  us?  in  a  tactical  combat  environment.  The  Joint  Tactical  Informa¬ 
tion  Distribution  System  (JTiOS)  is  a  joint  development  employing  >':ime  division  multiple  access  and  spread  spectrum 
techniques.  The  ayster.  will  provide  oufflcient  Interconnectlvlty  and  capacity  to  permit  rLpld  and  secure  erxhange 
of  the  necessary  comnand,  control  and  status  f uforaation  among  all  equipped  elements  in  the  tactical  theater. 

('J)  BASIS  FOR  FY  1983  ^OT&E  REQUEST;  Includes  funds  for  the  developtaent  of  depot  support  equipment  for  the  E-3A/ 
ground  terminal.  Also  includes  funds  for  the  tontinned  full  scale  development  of  a  fighter  terminal  and  flight  tests 
in  F-15  fighter  aircraft  (in  1984)  prior  lo  cooualtment  of  funds  to  develop  a  production  aircraft-integration  capability. 
Funding  has  been  rephnsed  to  reflect  a  revised  program  achcdule.  The  request  is  based  on  the  January  1981  OSARC  I I 
tu^lestone  estimates  s  id  a  fixed-pr^ce  terminal  development  contract. 


RDT&E 

QTHSR  APPROPRIATION  FUNDS:  ($000) 

Aircraft  Procv*re«j»nt : 

E-3A* 

r-l>'  and  i-lb 
Other  I'rocurej^ni  ; 

Cicund  Terolna*  fVE  ZTilAF) 

^Jneiudes  Instal lat i.'>n  labor  &  spar'is 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

59,400 

37,600 

52,439 

311,100 

731,900 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Eatisare 

Additional 
to  Completion 

Estimated 

Costs 

n,600 

6,900 

16,300 

19,800 

32 , 500 

TBO 

88,100 

TBD 

26,484 

26.218 

22.528 

50,177 

125,407 

1 
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Program  Elefapnt;  #6475AF _  Title;  Joint  Tactical  Information  Dlstrlbutrion  System  (JTIDS) 

DOD  Mission  Area:  Tactical  Conuaunications,  #343  Budget  Activity;  Tactical  Program,  #4 

detailed  background  and  DESCRIPTION;  There  is  currently  no  system  in  operation  which  provides  the  necessary,  real¬ 
time  information  about  the  dynamic  combat  environment.  Currently,  information  upon  which  to  base  critical  operatio'^al 
decisions  normally  exists  somewhere  within  a  combat  area,  but  may  not  always  be  available  to  the  force  eletitent 
needing  the  data.  The  decision-maker,  therefore,  must  base  decisions  on  an  incomplete  knowledge  of  the  current  combat 
situation.  Consequently,  there  is  an  urgent  requirement  for  a  system  that  will  distribute  essential  information  to  all 
elements  of  the  force.  The  system  must  secure  the  message  traffic,  work  in  a  sophisticated  Jamming  environment,  and 
prevent  hostile  forces  from  intercepting  and  using  the  transmitted  information.  The  Joint  Tactical  Information 
Distribution  System  (JTIDS)  satisfies  these  requirements. 

(U)  The  system  will  be  structured  to  operate  as  an  Information  distribution  net«K>rk  into  which  tactical  users  transmit 
command  and  control,  surveillance,  position  and  status,  cr  other  significant  combat  information  at  specific  time  inter¬ 
vals.  All  ot  this  information  is  immediately  available  to  each  net  participant  ^vho  nay  select  for  display  or  storage 
that  portion  of  the  informatlui  la  which  he  is  Interested.  The  system  will  interconnect  the  B-3A  aircraft;  ground  and 
shipboard  command,  control  and  surveillance  centers;  and  combat  and  support  aircraft. 

(U)  The  program  provides  for  t’.ie  development,  fabrication,  and  test  of  prototype  terminal  equipment  for  various  applica¬ 
tions  and  the  demonstration  o^  the  readiness  of  the  system  fur  production.  Also  Included  in  the  program  Is  the  design, 
prototype  fabrication,  ano  test  of  the  necessary  interface  equipment  to  permit  the  incorporation  of  terminals  into 
first  line  fighter  aircraft. 

(U)  RELATED  ACTIVITIES;  The  Joint  Tactical  Information  Dlstribul loa  System  development  is  managed  by  a  Jointly  manned 
program  office.  Development,  prototype  fabrication,  and  teat  of  terminal  equipments  for  various  applications  of  the 
services  will  be  funded  under  this  program  e'^ement  and  will  he  conducted  in  conjunction  with  the  other  programs  with 
which  the  equipments  will  ultimately  be  Integrated. 

(U)  WORK  PERFORMED  BY;  The  Joint  Program  Of''ice  la  located  at  the  Electronic  Systems  Division,  Uanscom  AF?,  HA.  Work 
la  also  being  done  at  the  Aeronautical  Systems  Division,  Wright  Patterson  AFB,  OH;  and  thi:  Electromagnetic  Comnatlbl  ilty 
Analysis  Center,  Annapolis,  MD.  Initial  system  design  and  fabrication  of  prototype  terminals  for  the  E-3A  were  under 
contract  to  Hughes  Aircraft  Company,  Fullerton,  CA,  under  a  subcontract  to  the  E'-3A  contractor,  the  Boeing  Company, 
Seattle,  UA.  A  letCer  contract  for  ihc  Initial  low-rate  production  of  the  Class  !  terminal  for  the  E-3A  and  the  surface 
Interface  terminal  was  l.et  to  Hughes  in  July  1980.  A  fins  fixed-price  contract  was  let  to  Slnger-Kearfott ,  Little 
Palls,  NJ,  for  full  scale  engineering  develcpvent  of  the  Class  2  terminal  (Rockwel l*-Col lins ,  Ced.-ir  P^pldb,  lA,  is  the 
second  contractor  In  the  leader-follover  concept  being  pursued  In  this  contract.).  Other  major  cc'^iiactors  lncl«'de; 
MITRE  Corp,  Bedford,  MA,  system  engineering  support;  Slnger-Kearfott,  Little  Falls,  NJ,  Advanced  Development  Model 
fighter  class  terminal;  International  Business  Kachines  (IhH).  Cweg' ,  NY,  surface  terminal;  Internat tonal  Telephone 
and  Telegraph  Corp  (ITT),  Nutlcy,  NY,  advanced  capability  terminals;  McDonnell  Douglas  Aircraft  Curp,  St  Louis,  HO,  and 
Central  Dynamics  Corp,  Port  Worth,  TX,  flgiitc*’  cockpit  intcgcaticn  studies;  and  AKINC  Resear*^h  Crtp,  Annapolis,  HD, 
deslgn-tc-cott  studies. 
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Program  Element:  #64754F  TITLE:  Joint  Tactical  Information  Distribution  System  (JTIDS) 

DoD  Mission  Area:  Tactical  Con: aunlcat Ions,  1343  Budget  Activity:  Tactical  Programs, 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accompllbhmeuts:  Advanced  developmenc  of  the  basic  time  division  multiple  access  technique 
was  completed  under  Pregram  Element  (PE)  ^3T06F,  Advanced  Command  and  Control  Carabilllty,  and  PE  63727F,  Advanced 
Communication  Technology.  The  operational  feasibility,  flexibility,  and  potential  of  the  system  was  demonstrated  In 
Europe  In  conjunction  with  the  E-3A  Airborne  Warning  and  Control  System  brassbeard  operational  test  In  April  1973. 

The  development  of  prototype  JTIDS  terminals  for  E**3A  aircraft  was  completed.  Development  of  JTIDS  terminals  for 
ground,  ships,  and  fighter  aircraft  was  Initiated.  A  Joint  Program  Office  was  established  to  manage  the  program.  A 
flight  and  bench  test  program  was  conducted  with  the  Federal  Aviation  Administration  to  demonstrate  the  compatibility 
with  other  systems  In  the  same  frequency  hand.  A  limited  frequency  clearance  has  been  approved.  Fighter  aircraft  ^ 
Integration  studies  and  concept  definition  studies  for  manpack  terminal  application  were  conducted.  Flgh^er  terminal 
prototypes  completed  Initial  operational  testing.  Development  of  a  pod  configuration  of  the  fighter  terminal  wss 
completed  In  preparation  for  further  operational  testing.  Develop:»ental  and  Initial  operational  testing  of  the  ground 
Interface  equipment  was  completed.  A  full  scale  development  contract  for  the  fighter  terminal  was  awarded  In  January 
1981.  Development  of  fall-safe  provisions  to  assure  continued  electromagnetic  compatibility  with  air  r.rafflc  control 
equipment  operating  In  the  sawe  frequency  band  continued. 

2.  (U)  FY  1932  Program:  Initiated  development  of  depot  support  equipment  for  the  B-3A  terminal.  Full  scale 
developirent  of  the  fighter  terminal  will  continue.  Production  of  the  Adaptable  Surface  Interface  Terminal  began  in 
December  1901  under  Program  Element  2’434F. 

3.  (U)  FY  1983  Planned  Program:  Continue  development  of  depot  support  equipment.  Full  scale  development  of  the 
figiiter  terminal  will  continue,  but  development  of  aircraft  integration  equipment  has  been  delayed  ULitll  after  1-13 
al'craft  flight  testa  In  1984.  Funding  has  been  rephaseJ  to  reflect  this  new  progrsm  schedule.  Incorporatloi  )f  -he 
new  joint  service  approved  message  atandard  will  be  Initiated. 

FY  1984  Planned  Program:  Full  scale  development  of  the  fighter  terainal  will  continue  with  flight  tcatr 
on  thre^.  F-15  aircraft.  Software  modifications  to  incorporate  the  new  message  standard  will  also  continue. 

5.  (U)  Program  to  Completion:  Development  of  depot  aupport  equipment  will  be  completed.  Development  of  ch..  fighter 
terminal  and  i .itegrrtlon  equipment  will  alao  be  completed  and  flight  tearing  will  be  continued  lo  the  F-15  in  1985. 

(Note:  The  development  of  aircraft  integration  equipment  has  been  delayed  until  .  fter  F-15  aircraft  flli^ht  teats  In  1984.) 
Production  of  the  fighter  terminal  and  F-li  Interfacing  equipment  will  be  inltisted  In  late  FY  \985.  The  first 
JTlDS-equlpped  F-15  will  be  operation4l  in  FY  1007. 
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Program  Element;  #64754F  TITLE:  Joint  Tactical  Information  Distribution  System  (JTIDS) 

DoD  Mission  Area:  ’’’actlcal  Comnunlcatlons,  I3A3  Budget  Activity:  Tactical  Programs,  lA 

6.  (U)  Milestones; 


A. 

Waveform  Decision 

Feb 

1976 

B. 

Initial  E-3A  Prototype  Delivery 

Jun 

1977 

C. 

Strrt  Surface  Terminal  Development 

Jun 

1977 

D. 

Start  E--3A  (Class  I)  terminals  low-rate  Initial 

prod’’.ctlon 

Jol 

)980 

E* 

Start  Fighter  Ter’^lnal  Full  Scale  Development: 

Jan 

1981 

F. 

Surfa-.e  Terminal  Production  Decision 

♦(.3QCyi981) 

Dec 

1981 

C. 

Fighter  Terminal  Production  Decision 

*(Jun  1986) 

Jun 

1985 

♦Date  presented  in  FY  1982  Descriptive  Summarv 

Revised  program  direction  to  delay  the  development  aircraft  integration  kits  and  their  testing  until  after 
ihe  1084  flight  tests  has  resulted  in  a  revision  of  the  program  schedule* 

7.  (U)  Resources:  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary;  Not  Applicable 
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Budget  Activity:  Tactical  Programs «  |U 

Trogram  Element:  -  Joint  Tactical  Information  Distribution  System 

Test  and  Evaluation  Data 

1.  (U)  Develo^^ment  Teat  and  Evaluation:  The  Joint  Tactical  Information  Distribution  System  will  develop  a  highly  Jam 

resistant,  oecure  digital  information  distribution  system  for  use  in  a  tactical  combat  environment.  This  Joint  develop¬ 
ment  effort  is  a  merger  of  the  earlier  efforts  of  An  Force  (SEEK  BUS)  and  Na’/y  development  programs. 

(U)  The  feasibility  of  Time  Division  Multiple  Access  vclb  demonstrated  during  the  March  1973  E-3A  brasaboard  flight 
test.  Future  testa  vlll  occur  throughout  the  development  cycle  of  each  class  of  terminal. 

(U)  An  extenaive  flight  and  bench  test  program  to  demonstrate  compatibility  with  air  traffic  control  equipments 
operating  in  the  same  portion  of  the  frequency  spectriun  has  been  comp).eted.  These  tests,  which  were  conducted  under  the 
auspices  of  the  Office  of  Telecommunications  Policy,  Executive  Office  of  the  President,  in  conjunction  with  the  Federal 
Aviation  Adniniatration,  demonstrated  that  the  Joint  Tactical  Information  Distribution  System  can  co-exist  with  the 
other  system'^  in  the  band  without  harmful  interference. 

(U)  Contractor  flight  tests  of  the  Class  1  Advanced  DevelojKnent  Model  terminal  on  the  E-3A  aircraft  evaluated  net 
entry,  aynchronication,  operation,  and  Jamming  margin.  All  specific  operating  parameters  of  the  Claes  1  terminal  were 
met  or  exceeded  in  test  programs  in  1977  and  1978.  Net  management  was  assessed  to  be  time  consuming.  Resolution  of 
this  problem  is  being  addressed  in  net  management  studiej  and  the  develoy/.ent  of  a  new  net  management  time-slot  assign¬ 
ment  algorithm.  Additional  testing  of  the  Class  I  full  scale  development  model  took  place  in  September  and  October 

1981. 

(U)  Additional  testing  in  1979  of  the  multipath  propagation  and  doppler  shift  did  not  cause  anj'  adverse  degradation 
with  the  Joiiit  Tactical  Information  Distribution  System  in  the  full  anti-Jan  mode.  Performance  specifications  were  met 
under  Jamming  conditions. 

(U)  During  development  flight  tests  at  Eglin  Air  Force  Bass  from  November  1979  through  October  I98O,  the  Class  1 
terminal  was  interfaced  with  the  existing  Tactical  Air  Control  System  through  the  Adaptable  Surface  Interface  Terminal. 
F>inctlonal  iierformance  was  successful,  but  reliability  of  the  Class  I  terminal  was  below  expectations.  Further  testing 
of  Class  I  terminal  reliability  is  being  accomplished  at  the  contractors  facility  and  during  the  September-October  I98I 
tests. 

(U)  Contractor  acceptance  testing  of  the  Singer-Kearfott  advanced  development  models  of  a  Class  2  terminal  were 
completed  late  in  1978.  The  Naval  Air  Development  Center  completed  bench  and  flight  testing  of  this  terminal  in  Sep¬ 
tember  19r'^«  Some  net  atuagement,  relative  navigation,  anti-Jaa,  and  TACAN  operations  were  deficient.  Further  testing 
is  being  conducted  during  the  tx>d-c on figured  Class  2  Advanced  Development  Model  tests  which  started  in  June  I98I.  The 
objective  of  packdgl:;g  the  functions  in  a  fighter-sired  terminal  was  successful. 

(U/  Electromagnetic  Compatibility  testing  has  begun  in  the  United  Kingdom  to  support  frequency  clearance  in  Europe. 
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2.  (U)  Operational  Test  and  LValuatlon;  Testing  of  the  Joint  Tactical  Information  Distribution  System  (J‘1TDS)  is  a 

ml -.iservlce  (Army,  Navy,  Air  Force,  and  Marine  Corps)  combined  Development  Test  and  Evaluation /Initial  Operational 
Test  and  Evaluation  (OTfcE/IO^ iE)  program.  Seme  cervice-unique  testing  will  also  be  conducted.  The  Air  Force  Test  ■ 
and  Evaluation  Center  (aFTEC)  will  conduct  operational  tests  for  the  Air  Force  and  be  the  lead  agency  for  multiservice 
operational  tests.  The  other  service  operational  iiost  and  evaluation  organizations  are  the  United  States  Army  Opera¬ 
tional  Test  and  Evaluation  A^jency  (USAOTEA),  the  iv'avy  Operational  Test  and  Evaluation  Force  (OPTEVFOR)  and  the  Marine 
Corps  Operational  Test  and  livaluation  Activity  (MCOTEA).  The  purpose  of  the  teats  will  be  to  aosess  the  operational 
effectiveness  and  operational  auitability  of  JTIDS  terminals  and  the  ability  of  JTIDS  to  support  both  individual  and 
Joint  service  concepts  ia  an  operational  environment. 


(U)  Teat  and  Production  Milestones: 

E-3A  Adva-iced  Dcvelop-^nt  Model  Class  1  terminal  DTiE/IOT&E 
Adaptable  Surface  Interface  Terminal  (ASIT)  Full-Scale  Engineering  Development 
Terminal  DTtE/IOT&E. 

Pod  Advanced  r-^velopment  Model  cerminal  operational  utility  evaluation 
Adaptable  Suifiiue  Interface  Terminal  long  lead  production  decision 
E-3A  Class  1  te 'minai  low  rate  initial  production 
E-3A  Full  Seals  Engineering  Development  Mod.el  Class  I  terminal 
DT&E/ IOTAS 

Adaptable  Surface  Interface  Terminal  folio w~oa  test  and  evaluation  (POTAE) 
Class  2  (fighter)  Full  Sc^le  Engineering  Development  Model  Terminal  lOTAE 
Class  2  termlnal/F-15  integration  DTAS/IOTAE 


May-June  T8 

Nov  T9-Dec  80 
Jun  8l-Jan  82 
December  Cl 
July  80 

Sep-Oct  8l 
Ute  1983 
Jul-Dec  84 
TBD 


Initial  Operational  Testing  of  a  JTIDS  Class  1  termArinl  on  t!ie  E-3A  was  conducted  during  May-June  1978  by 
AFTEC.  During  this  test,  a  preliminary  evaluation  of  the  JTIDS  division  multiple  access  (TDMA)  system  was  conducted 

using  an  advanced  development  model  terminal.  The  purpose  of  t'be  test  ^-as  to  determine  communications  coverage »  E-3A 
astern  performance  with  JTIDS,  and  to  provide  an  initial  estlm&te  of  the  operational  effectiveness/suitabillty  of  this 
planned  enhancement,  jlajor  emphasis  wls  placed  on  assessing  the  resistance  of  JTIDS  to  electronic  countermeasures  (ECH). 
The  teat  demonstrated  _  the  potential  to  greatly  en- 

liance  digital  infonration  distribution.  Problenuj  associated  with  the  establishjsent  of  the  JTIDS  net  and  net  operations 
were  identified  during  testing.  Tha  results  of  the  E-3A/ JTIDS  IC?TAE  were  reported  in  the  AFTEC  E-3A  Joint  Tactical 
Information  Distribution  Syctem  (JTIDS)  Terminal  XOTAE  Final  Report,  December  1976*  The  operational  suitability  could 
not  be  conclusively  determined  due  to  relianc'i  on  the  contractor  for  eyatem  miintenance  and  support,  the  limited  teat 
period,  and  the  sme.ll  number  of  failures.  AFi'EC  reco-— that  further  operational  suitability  testing  of  the  JTIDS 
Claas  1  terminal  sliould  be  conducted  using  Air  Force  personnel  and  representative  preproduction  assets. 

(U)  Additional  DTAS/IOTAE  of  JTIDS  la  the  E-3A  was  conducted  between  15  September  and  30  October  i96li  using 
a  prcproductlon  terminal  designated  the  Fughes  Improved  Terminal  (HIT). 
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(U)  The  Adaptable  Surface  Interface  Terminal  (ASIT)  provides  a  tr^^^nsparent  Interface  between  JTIE^-equipped  ayatema 
(such  as  the  E-3A)  and  existing  command  and  control  systems  which  use  Tactical  Digital  Information  Link  B  (TADIL-B).  The 
ASIT  consists  of  two  principal  aubcyetema.  The  first  is  a  Translator-Processor  (computer)  which  converts  existing  Tacti¬ 
cal  Air  Control  System/Tactical  Air  Defense  System  (TACS/TADS)  messages  passed  over  TADIL-B  into  JTIDS  equivalents  and 
vice  versa.  The  second  aubaystem  1«  the  JTIDS  Clasb  1  Terminal  which  performs  signal  tranamisslon,  reret^clon,  and  re¬ 
lated  digital  processing  of  the  JTIDS  signal. 

(U)  An  lOTiE  of  three  Adaptable  Surface  Interface  Tcrsilnals  (ASITs)  was  ccnducttd  by  AETBC,  assisted  by  the  Arnsy 
and  Marine  Corps  test  organizations,  in  a  multleervlce  combined  DT&E/IOT&E  at  Eglln  AFB.  Florida,  from  November  1979  to 
December  I98O.  Principal  unlts/facllitiea  to  which  the  ASIT  hss  been  interfaced  are  an  Air  Force  Message  Processing 
Center,  an  Air  Force  Control  and  Reporting  Center,  an  Air  National  Guard  Control  and  Reporting  Post,  an  Aray  AN/TSQ-T3 
Air  Defense  Couimand  and  Control  System,  and  a  Marine  Corps  Tactical  Air  Operations  Center.  Test  results  are  documented 
in  the  Joint  Tactical  Information  Distribution  System  (JTIDS)  Adaptable  Surface  Interface  Terminal  lOTJsE  Air  Force 
Evaluation  Report,  March  1961.  Although  maintenance  was  performed  exclusively  by  contractor  personnel  with  military 
peraoniel  being  limited  to  over-the-shoulder  observation,  overall  operational  suitability  was  found  to  be  deficient. 

‘  This  was  due  to  the  low  reliability  of  the  JTIDS  Class  X  teriidnal.  A  continuation  of  the  ASIT  operational  suita¬ 
bility  assessment  was  initiated  in  Miy  198I  and  vrtll  continue  through  15  December  198I.  Air  Force  technicians  are 
maintaining  the  ASIT  equipment  (lect  the  Class  1  terninal)  during  this  assessment.  Contractor  personnel  maintain  the 
Class  1  terminal  since  technical  data  and  sapport  equipment  will  not  be  available  until  at  least  19^3.  As  a  conse¬ 
quence,  an  operational  suitability  evaluation  will  need  to  be  conducted  in  the  iiiture.  The  ASIT  ICTiE  confirmed  the 
findings  of  the  1978  E-3A/JTIDS  Advanced  Development  Model  terminal  lOTAE  that  JTIDS  provides  an  Electronic  Counter- 
measures-resiatant  data  link  between  the  E-3A  and  ground  command  and  control  elements.  The  tert  also  domL*nstrated 
that  JTIDS  provides  solid  data-link  communications  that,  were  relatively  easy  to  establish  and  oalntaln. 

(U)  A  preliminary  evaluation  of  JTIDS  Implementation  In  fighter  aircraft  began  on  30  June  1901  and  will  run  through 
31  January  198?.  A  Slnger-Kearfott  AN/JRQ-28  Advanced  Development  Model  JTIDS  terminal  and  associated  support  equipment 
ha/e  been  installed  in  an  AN/ADQ-76  pod  which  is  designed  for  use  only  on  board  Maverick-capable  aircraft  and  makes  use 
of  existing  controls,  displays,  and  pylon  interfaces.  Three  such  pods  are  being  flown  on  F-U  and  A-10  aircraft  to 
evaluate  the  contribution  of  JHUS  ir»  defcn«><ve  coust<etalr,  close  air  support,  and  air  interdiction  mission  roles.  The 
‘  pod  Is  intended  primarily  to  give  e-'.rly  hands-on  fighter  experience  with  JTIDS.  A  test  report  will  be  published  in 
Marc  a  I982. 

(U)  An  I0T4E  will  be  conducted  on  a  r'\ill  Scale  Engineering  Development  Model  fighter  terminal  installed  Internally 
in  three  F-15  aircraft  during  198^.  Based  on  preliminary  plannings,  these  teste  will  be  conducted  primarily  at  Eglln  AFB 
wit  ,  other  ranges  used  as  needed.  The  evaliwtlon  will  assess  the  centribution  of  JTID6  to  the  effectlvcneea  of  the  F-15 
in  air-to-air  role.  To  the  extent  possible,  suitability  data  will  be  collected  as  well.  A  production  decision  for 
the  terminal  will  follow  the  evaluation. 

(U)  Clasu  2  terminal  integration  DTiE/I0T4E.  Assuming  a  fe’/orablc  production  deoislon  for  the  terminal  in  1985,  a 
combined  DT&E/JOr&E  of  the  permanent  integration  of  the  Class  2  into  the  F-15  in  the  1907  time  frame  will  be  conducted. 
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System  Characteriatlca: 

Characteriatic 

ObJ active 

Demonstrated  to  Date 

Frequency 

960-1215  Mega  Hertz 

960-1215  Mega  Hertz 

Range 

300  nautical  mllea  (1200  nautical  mllea  with  relay) 

300  nautical  miles 

Capacity 

57»6  Kilo  bits  per  second 

57*6  Kilo  bits  per  second 

iJsera 

2-2000 

3 

Mesaage  Error  Rate 

_10-2 

10“2 

Anti-Jam  Margin 

Range  Accuracy 

300  feet  at  150  nautical  milea 

To  be  determined 

FY  1983  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  #64756F 

DOD  Mission  Area:  TIARA  for  Tactical 
Air  Warfare,  #327  ___ 


(U)  RESOURCES  (PROJECT  LIfiTINC)($  in  thousands); 


Project 

humber  Title 


TOTAL  FOR  PROGRAM  ELEMECT 
2037  SLAR  Sensors 

2431  SL/iR  Exploitation 

Itkl  Manual  Radar  P.econnaissance 

Exploitation  System  (KARRES) 

^-PE  63746P  Side  Looking  Airborne  Radar  applies 

SKIEP  DESCRIPTION  07  ELEMEirr  AMD  MISSION  NEED; 

processors,  software,  and  exp lot t a t i on  eq u i poe n t  for  use  on  ground  stations  and  reconnaiseance  aircraft  including  the 
RF~^C,  TR-l  and  potentially  on  the  Advanced  Tactical  Airborne  Recrnnaissant. e  Systen.  The  objective  of  this  program  is 
tc  develop  and  test  advanced  high  resolution  SLAR  components  and  aystems  capable  of  collecting  from  an  airborne  platTorm, 
transmitting,  proceseing,  and  exploiting  reconnaissance,  and  strike  information  during  night  Stid  adverse  weather  conditions 
Requirements  include  reliable  detection,  _  and  location  of  fixed  tactical  targets  from  long  standoff  ranges, 

near  real  time  data  exploitation,  and  direct  handeff  to  strike  syntems.  Ground  radar  processing  and  exploitation  is 
required  to  achieve  the  high  resolution  and  provide  for  real  time  retasking  of  radar  collection. 

(U)  BASIS  FOR  FY  1963  RDT4E  REQUEST:  Includes  funds  to:  support  deployed  operations  and  test  of  advanced  digital  SLAR 
ground  exploitation  systems;  continue  development  of  an  initial  demonstration  prototype  of  the  TR-l  SLAR  exploitation 
system  and  initiate  nonrecurring  engineeri.ig  for  the  ground  station;  cormplete  the  prototype  exploitation  system  critical 
design  review  on  the  Advanced  Synthetic  Aperture  Radar  System  (ASARS),  continue  advarK:cd  developawint  ct  SLAH  electronic 
counter-countcru'^asures .  The  costs  for  all  projects  are  based  upon  existing  contracts  and  government  estimates  based 
upon  connractoi  proposals. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1982 

FY  1981  Estimate 

FY  1983 
Eat imate 

FY  1984 
Estimaj^^ 

Additional 
to  Completion 

Total 

Est imated 

Costs 

RDT&E 

22,700  29.800 

19,200 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  applicable. 
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'^^^***  Side  Looking  Airborne  Radar  (SLAl^ 
Budget  Activity:  Tactical  Programs.  T4 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Esciauite 

Additional 
to  Completion 

Total 

Est '.mated 

Costs 

22,331* 

14.831 

5,300 

2,000 

29,090 

12,200 

14,890 

2,000 

27,192 

7,323 

!9,869 

20,197 

990 

19,207 

Continuing** 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 
Not  Applicable 
4,000 

^^ultl-task  projects. 

This  product  oriented  Program  Element  develops  radar  seniors. 
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Program  Element:  #647 56F 

DOD  Mission  Area:  TIARA  for  Tactical 
Arr  Warfare,~?32?~ 

detailed  background  and  DESCRIPTION:  The  objective  of  tius  program  is  to  develop  and  test  advanced  SLAR  components 
and  systems  to  meet  operational  adverse  weather  reconnaissarce  and  strike  requirements.  SLAR  reconnaissance  systems  provide 
a  unique  capability  to  penetrate  clouds  and  other  atmospheric  conditions  in  daylight  or  at  night,  operate  at  ranges  beyond 
defensive  threats,  :nd  provide  accurate  location  and  other  useful  intelligence  about  targets  under  conditions  in  which 
non-radar  sensors  are  ineffective. 

Operational  requirements  include:  reliable  detection^  lo^atjon  and  strike  of  fixed,  mobile, ^viq|,  non-emitting 
tactical  site  tarets  (jeep,  truck,  tank)  from  long  ranges  (to_  nautical  miles)  over  wide  areas  nautical  mile 

swaths);  near  real_.time  air-^o-sur f ace  data  transfer  (up  to  (nautical  miles);  and  near  real  time  processing  and  exploi- 
tati/m  (less  than  The  ability  to  selectively  targets  is  desired.  Additionally,  the  capability 

to  detect  targets  *concea led  Ty  catiouflage  or  foliage  is  desired.  To  aieet  these  requirements,  advanced  digital  sensor 
processing  and  exploitation  technologies  will  be  used.  Current  operational  SLAR  equipment  is  limited  to  a  maximum  range 
of  nautical  miles,  which  is  inadequate  for  operation  in  a_  euvirottment  or  for  adequate  bolder 

surveillance.  Lack  of  near  real  time  air-to-surface  data  transfer  and  use  of  analog  optical  image  processing  and 
exploitation  limits  i^^formation  timeliness.  Also,  current  SLAR  systems  have  resolutions  that  are  not  sufficient  for 


Title:  Side  Looking  Airborne  Radar  (SLAR) 
Duo get  Act iv i ty :  Tactical  Programs,  #4 


In  1979,^  Competitive  douign  of 

the  Tactical  Ret onnai stance  Exploitation  Dec onstration  Syatem  (TREDS)  began  in  FY  1980,  and  a  contract  for  TREDS  waa 
pigned  June  191:*’. 

(U)  Additional  efforta  in  this  piogram  include  near  time  development  and  qualification  of  componenta  and  techniques 
required  to  reduce  deficiencies  in  current  operational  SLAR  aystema  in  the  xreaa  of  target  positioning  and  electronic 
coonter-couni frmeasures . 

(U)  RELATED  ACTIVITIES;  Program  Element  63208F,  Reconna* aaance  Senaors/Proceaaing  Technology,  la  performing  advanced 
development  efforta  in  foliage  penetration  radar  technique!.  Program  Element  27431F,  Tactical  Air  Intelligence  Syatema 
Activiriew  is  developing  advanced  techniques  for  managing  tactical  reconnaieaance  infonsatio^i.  Exploited  SLAR  data  will 
be  an  input  to  thia  iyscins.  Progran*  Element  27215F,  TR-1  Squadrona,  procures  operations!  Advanced  Synthetic  Aperture 
Radar  System  (ASARS)  SLAR  aenaors  and  ground  ataciona. 

(U)  WORK  PERFORMED  BY:  Thia  program  ia  managed  by  Aeionau' ical  Systems  Civiaion,  Wright  Patteraon  AF8,  OH,  and 
supported  by  the  Air  Force  Avionics  Laboratory,  Wright  Patterson  A7D,  OH,  Rome  Air  Development  C^n^er,  Crlffias  AFB,  NY, 
and  Electron!'  Syatems  Diviaion,  Hanscom  AF8,  HA. 
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Program  Elet^-ant:  #64756F 

DOD  Mitaion  iiiea:  TIARA  for  Tactical 
Air  Warfare,  4'S21 


Title:  Side  Looking  Airborne  Radar 

Budget  Activity:  Tactical  Prograaa,  #4 


(U)  Contractora  for  current  effort  are:  Control  Data  Corporation,  Minneapolia,  MN,  impleaenta  autoa^tic  change  detection 
in  ABLE  ground  atation;  Environnental  Rerearch  Inatitute  cf  Kichigan,  Ann  Arbor,  HI,  providea  prograa  technical  aupport; 
Goodyear  Aeroapace  Corp;  Litchfield  Park,  AZ,  modifiea  RF-4  iigit.':./  radar  proceaaing  device  and  develupa  exploitation 
prototypea;  Texaa  Inatruaienta  providea  aoftware  to  aupport  ground  facilitiea  procureaent  to  aupport  the  RF-4C  Squadron  SLAR 
exploitation;  Hughea  Aircraft  Corp,  Culver  City,  CA,  develop#  the  ASARS  and  perfonaa  electronic  ccunter-countenaeaaure 
analyaia;  Technology  Service#  Corp,  LaJolla,  CA,  perforaa  electronic  counter-countenieaaurea  analyaia;  Ford  Aeroapace,  Palo 
Alto,  CA,  is  developing  the  Tactical  Erploilation  Dec^or.atrat ion  Syateo  (TREDS)  to  aupport  7R-1  reconnaiaaance  exploitation. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

FY  19B1  and  Prior  Accompliahaeata :  Fabrication  of  a  digital  radar  procaaaor  device  ind  an  automatic  change 
detection  device  vaa  u»ed  to  proceat  data  from  au  AN/UPDji'lO  radar  (the  airborne  segment  of  a  currently  operational  KF-4C 
SL\k)  demonatrateo  digital  processing  of  a  radar  vith  _  ^nautical  mile  range,  Jawath,  and  resolution 

Ihe  final  acceptance  teats  of  the  digital  change  detection  oevice  were  conpletud  and  ihe  operational  demonstrac icn  of  near 
real  time  SLAR  data  tranamiasion  and  processing  was  carried  out  in  Europe  (1981  REfORGER  exercise). 

The  ASARS  Deployable  Processing  Station  (ADPS)  continued  development  through  Preliminary  Design  i^view  .nd 
functional  software  _^dule  checkout.  Real  time  digital  proceaaing  and  *\xplr>it£it  ion  of  full  swath  width  _^une)  and  full 
resolution^  _  RF-4C  SLAR  data  was  demonstrated  in  REfORGER  81  with  automatic  change  detection.  Devclopiiient  of  the 

Tactical  Reconnaissauce  Exploitation  Demonjtrat i9n  System  (TREDS)  began.  ASARS  flight  testing  has  starred  and  .:;ata  has 
been  processed  to  produce  SLAR  imagery  in  modes.  Engineering  checkout  is  continuing.  Fx'ocurvment  of 

the  SLAP  exploitation  software  to  support  the  RF-4C  aqu.idrons  was  iptciated 

'i. ,  (U)  FY  1982  Planned  Program:  T»e  United  States  and  the  Federal  Renubl'c  of  Germany  (FRG)  through  a  formal 

agreement,  will  ahare  the  use  of  the  SLAR  digit  si  ground  processing  equipment,  designated  as  the  Advanced  BuiKling  Block 
Lerge  Area  Exr>loitation  (ABLE),  in  Germany.  Per  the  agreement,  the  FRG  will  teat  and  evaluate  the  ABLE  ayatem  for  three 
nonthe  to  cotaotence  after  Uo  tt^sting  and  evaluaticr.  DevelopsKnt  and  teat  of  the  Advanced  Synthetic  Aperture  Radar  System 
(ASAKS)  l^eployable  Processing  Ststinn  (ADPS)  will  be  completed.  Oevelcpmunt  of  the  Tactical  Reconnai  stance  Exploitation 
Demonstrntion  System  (TREDS)  will  peas  preliminary  design  review.  The  FY  1981  congrtseional  reduction  of  mi  I  lien  caused 
the  TREDE  contract  award  to  slip  aix  months  cud  aasvec  FY  1981  work  into  FY  1982 

3.  FV  198r>  Planned  Program;  Developmeml  of  the  TREDS  will  continue  through  critical  deaign  review  of  the  ground 

exploitation  facility  end  integration  of  completed  TFJtOS  components 
Product  improvement  will  continue. 
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Program  Elemnt:  #64756?  Title:  Side  Looking  Airborne  Rider  (SXAR) _ 

DOD  Hiation  Ar.i«:  TIARA  for  Ter.^icel  Budget  Activity:  Tecricar~Progrema ,  M _ 

Air  Warf^r*,  #!j27 

—  “t 

4.  FY  1984  P leaned  Program:  TRFDS  will  deploy  to  Europe  in^  Electronic  Counter-Countermeaturea  vf.CCM) 

will  be  d<?aigned  for  the  ASARS  II  production  aensore.  Product  improvements  for  TAEDS  will  continue  for  application  to  the 
production  TR-1  Groend  Station  (TRIGS).  TRIGS  CDR  will  be  completed. 

5.  (U)  Program  ro  Completion;  Teet  and  <«valuation  for  the  TREDS  will  be  completed  in  Calendar  Year  (CY)  1985 
establishing  the  basis  for  the  initial  operational  capability.  Design  of  the  TRIGS  will  be  completed  with  production 
decisions  in  CY  1985  iov  two  syateme.  Product  improvements  will  continue. 

6.  Milentones*  Date 


A.  Initiation  of  Fhats  I,  Analysis  ana  Digital  Di.f»onatration 

B.  Corapletu  Phase  1 

C.  Complete  Phase  II,  Initiiil  Baaelin^  Prot^/typing 

D.  Complete  Phase  III,  Prepro<»u.'c  ioti  Pr  ,*tutyping 

E.  Initial  Operational  Capability  (IOC)  tTR'vCDS) 

F.  Pall  Operational  Capability  (FOC)  (TRIGc) 

*  Piitt  presented  in  FY  1932  Descriptive  Suasisrici, 


July  1973 
Septeauer  1977 
October  1981 
December  1984 
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Project:  #2037 


Program  Element:  _ 

DOD  Mission  Ares: 


76A756F 

TIARA  for  Tscticsl 
Air  Warfare,  #327 


Title;  Side  Looking  Airborne  Rsiar  Senaor  _ 

Title:  Side  Locking  Airborne  Radar  Sensor  (SLART 
Bud ge t”  Ac t fvl  t y :  TactfeaT" Proglriros,  #4  _ 


DETAILED  BACKGROUND  AND  DESCRIPTIOHr  The  objective  of  this  project  is  to  develop  the  Advanced  Synthetic  Aperture  Radar 
System  (as AR5),  ASARS  Deployable  Processing  Station  <>vDPS),  Electronically  Scanned  Antenna,  and  interface  with  other  radar 
collection  systems.  The  radar  system  will  provide  a  unique  cspabiiity  to  penetrate  clouds  and  ether  atiK>spheric  conditions 
in  daylight  or  at  night,  operate  at  re.iges  boyjnd  defensive  threats,  and  provide  accurate  location  and  other  irtelligence 
about  targets  under  conditions  in  which  non'  radar  senoors  are  ineffectjve.  Operolional  requireyienta  include  real  time 
processing  to  achieve  reliable  detection  _  Tne  sensoic  includes  search  J^suticsl  mile  swath) 

and  spot  *]aodea  with  resolution  61  _  i-uspectively .  Tne  sntu^nns  will  scan  up  to 


(1)  RfLATED  ACTIVITIES:  PE  272I5F,  TR-l  Squadron,  procures  operational  radar  sensors,  procrasors,  and  ground  exploitation 
equipment  developed  by  this  program  element. 

(U)  WORK  PERFORMED  BY;  This  project  is  managed  by  Aeronautical  Systems  Division,  Wright  Patterson  Air  Force  Base,  Ohio. 
The  contractor  for  the  current  effort  is  Hughes  Aircraft  Corporation,  Culver  City,  California. 

( U )  PR^I^  ACCOMP?  ISHMENTS  AND  FUTURE  PROG  RAMS : 

FY  1901  and  Prior  AccompMshments :  ^The  ASARS  II  began  in  1977  to  develop  an  interim  processor  cepablri  of 
b^^ing  deployed  sad  an  ADFS  cspabTe  of  processTng  Based  upon  the  tactical 

commanders*  urgent  infonastlon  needs,  the  require^nt  tor  TE'l  and  real  time  night/all  veether  imagery  was  revalidated  in 
1979.  ^  lac«tgrat*oa  and  flight  testing  of  Cue  interim 

digital  processing  syt>t^.s  was  completed.  Integration  of  hardware  for  the  ADPS  was  co«$plered.  Fcnctionsl  softwaro 
'  requirtmentii  document 'j  were  completed  and  the  preliminary  design  review  of  the  ADPS  was  held. 

2,  (U)  FY  19B2  Plsuned  Pro|rM:  Developmeen  and  test  of  the  ASARS  and  ADfS  will  be  coefpleted. 

3.  (U)  FY  1983  Planned  P^pjtew-  The  ADPS  will  be  integrated  with  the  Tactical  keconnaiasance  Exploitation 
Dee»on.*trat  ion  System.  Sltudles  and  anslyais  ol  the  Kl^^ctronic  Counter'aeasures  (ECM)  threat  to  ASARS  II  operation 
will  be  initiated. 

PI anned  rfo|raa:  Electronic  Counter  Countensersures  (¥CCH)  will  be  designed  for  ths  ASARS  II 
production  sensors  to  counter  the 


5.  (U)  Prv|ram  to  Completion :  ECCH  designs  will  fabricated  and  tested. 
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Project :  #2037 _ 

Proftrc*  Element ;  #64756F _ 

Df4D  Misiion  Are*:  TIARA  for  Tectical 
Air  Warfere7l327 

6.  (U)  Mi'iegtonee : 

A.  Initiation  of  Phate  1,  Analyeit  and  bigital  Demonstration 
3.  Complete  Phase  1 

C.  Initiate  develofrment  of  the  Advaiv  cd  Synthetic  Aperture 
Radt:r  System 

D.  Complete  development,  test  and  integration  of  the  radar 
aud  initial  processing  system 

E.  Cciapleta  ASARS  Deployable  Processing  Station 

F.  Integrate  ASARS  Deployatle  Processing  Station  with  Tacticsl 
h-ironnaissance  GromC  Exploitation  Demonatration  $yatem 

C.  Initiate  ECCH  analyaia  and  design 


Title:  Side  Looking  Airborne  Radar  Senior 

Title :  Side  Looking  Airborne  Radar  Senaor~7SLAin 
Bud ge t  Act j vity:  Tactical  Programs,  ^ 


July  1973 
September  1977 
September  1977 

Senrember  1981 

December  1982 
July  1983 


August  1983 


7.  (U)  Resources: 


Total 

FY  1981  fY  1992  FV  1983  FY  1984  AddUional  Eatimated 

Actual  Eatimate  Estimate  Eatimats  io  Completion  Costa 


14,831  12,20C  7,J23 


8 .  ( i.  1  Loajiaris on  with  FY  1982  Pescr iptive  Summary : 


Conttnui.ng*  Not  Applicable* 


SE  14,800  .0,700  4,800  0 

A.  FY  82  cost  increase  and  part  of  FY  83  increase  to  fund  extended  engineering  snd  performi  .,e  testing. 


69,321 


B.  9t«isinder  of  FY  83  incre.i%e  an^I  FY  84  increase  due  to  redefinition  of  r.hfj  cjesplexity  of  the  ?CH  environseni. 
*KuHi~rask  pr>jcct. 
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Project:  #2451 _ _  Title:  SLAR  Exploitation  _  ™  _  _  _ 

Progrea  rieaent:  #647 56F  ' _  Title:  ^ide  Looking  Airborne  Reder  Sensor  TSLAR^ 

DOD  Mi 8 cion  Areal  Tactical  Surveillance,  Recoanaiatance  budget  Activity:  Tacticil  Program8.~#4 _ 

and  target  Ac^uiaition .  #225 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTIOH:  The  objective  of  thia  project  if  to  dev<iilop  and  teat  SLAR  exploicat coaponents 
and  ayatena.  SLAR  reconnaiacance  provide  a  unique  capability  to  penittrate  c^oudi:  and  other  ataoai^eric  co%ditionf 

in  daylight  or  at  night,  operate  at  rtngea  b&'ycnd  defenaive  threata,  and  provide  accurate  location  and  other  uaeful 
intelligence  about  targeta  under  conditions  in  which  non~radar  senaora  are  inefftetive. 

r- 

Opera^Jonal  requireaenta  include  near  real  tiae  nroceaaing  and  exploitation  (leaa  than  to  achieve  reliable 

detection,  _  ^  location  of  fix  i,  ax>bile,  moving,  tactical  aixe  targets  (SAM's, 

trucks,  tanks)  over  vide  areas  ^nautical  mile  swaths).  To  meet  thCv  raquirecenta .  lidvanced  digital  exploitction 

technologies  will  be  used.  Lack  of  near  ri;a'  t isie  ig«  (exploitation  limits  information  tiselineta  of  current  operational 
SI.AR  ayatema. 

(U)  The  Advanced  Synthetic  Aperture  Radar  System  (ASARS)  is  the  baseline  opersciona)  sensor  to  be  exploited.  The  development 
of  the  image  exploitat ion/data  handling  segsMint  for  the  ASARS  s/elem  is  the  highest  priority  element  of  this  project.  This 
includes  development  of  the  Tactical  keconnaiaaance  Exploitation  Dimionstrat ion  System  (TREDS)  and  design  of  the  TR~1  ground 
system  (TRIGS). 

(U)  RELATED  ACTIVITIES:  PE  27215F,  TR-1  Squaorona,  procures  operational  ASARS  and  the  TflGS  developed  under  ihi#  project. 

FKRFORHED  BY:  This  project  is  managed  by  Aeronautical  Syateou  Division.  Wright  Patteraon  Air  Force  Ohio  and 

•  uppiiftc*d~Sy  the  Air  Force  Avionl-s  Laboratory,  Wright  Patteraon  AFB,  Ohio,  Rome  Air  Development  Center,  Griff  it  AFB,  NY, 
end  Electronic  Syatems  Diviaion,  Hanscou  AFB.  HA. 

(U)  Contractors  for  current  efforts  are:  Cimirol  Data  Corporat ioi*.  HinneapoHs,  MN,  uodifiea  the  automatic  chenge  detection 
device  previously  fabricated:  Environmental  Research  Insttvuie  of  Michigan,  Ann  Arbor,  MI,  provides  program  technical  aupport . 
and  Coodyrar  Aojoapace  Corp,  Litchfield  Park,  AZ,  develops  exploitation  prototype*.  The  prime  contractor  for  the  YREDS 
developcMfnt  and  design  of  TRI*^  is  Fcrd  Aerospace  Corp,  Palo  Alto,  CA. 

(vO  PROCAAd  ACCOMPLI  SHMEWTS  mURE  PROCIU^: 

1.  FY  1981  and  Prior  Accompl :  Real  tisMC  digital  processing  slid  exploitati.'n  of 

SLAR  Tmagery  was  decaons traced  on  the  Advanced  Building  Block  L^ge  Area  Expluitatv<n 
System  (ABUl  in  REFOKGER  81.  Duveiopment  of  the  TRIADS  began. 

FY  1^87  Planned  Program:  Oevelopstent  yf  the  TREOS  yidl  pass  critical  design  review.  Fhe  UnU^^d  States  and 
Che  Federal  Reptilslic  of  Germany  (FRC),  through  a  (or  ■*1  agfeesmnt ,  v.i  I J  abate  the  use  of  the  SLAR  processing  equipment, 
designated  aa  A'lLF,  la  Cermauv.  Per  the  agreessent ,  -  *''EC  will  operate  and  ^rval'  rie  the  ABLE  System  for  three  saonths  to 

be  completed  Har'-h  1982.  of  autosustic  change  detection  in  Ain.2  will  be  complcttd  concurrent  with  FRO  tesi  end 

evaluat ion. 
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Project:  #2451 _ _ 

Program  ElemenTi  ^64?5£f _ 

DOD  Mioaioa  Area:  Tactical  Surveillance,  Reconnaiaaance 
and  Target  Acquisition.  l225 

J.  (U)  FY  1983  Planned  Program:  Integration  of  appropt  ia<:«  «!!.ementR  of  tt*e  Tactical  Reconnaiaaance  Exploitation 
Demonatrat ion  Sy&ten  (TREDS)  with  the  radar  ground  proceeaing  ay«rtc«  vill  completed  aa  a  part  of  the  initial  production 
ground  processing  and  exploitation  system  specification  preparation. 

4.  (U)  FY  1984  Planned  Program:  The  dem^instrat ion  ayatem  wili  deploy  to  Europe  for  initial  operational  evaluation. 

Thr  TRIGS  design  will  .jt-  initiated. 

Pro,jram  to  Cosapiction-  Teat  iud  evoli^ation  >>f  the  o-ill  be  completed  ir>  estabiiahing  the  basis 

Jor  the  initial  opr'^TTonel  capability.  TRFiiS  uill  deploy  to  Europe  and  product  improveamnta  will  ^e  inrorporated  from 
t;i  include  electronic  counter-countermeasures  nrd  interepexability  with  the  itF-4C  -adar.  Design  of 
7he  production  TR-l  Ground  Station  (TRIGS)  viU  be  complete  in  end  t«K>  TRIGS  wUl  be  deployed  to  hardened  siCea  in 

Europe  in 

6 ,  HiiestoK*?s :  Data 

A.  Initiation  oi  Phas»  1^  Analysis  snd  Digital  CesK^nstrst ion 

A.  Complete  Phsse  1 

C.  Complete  Pl'ase  ll.  Initial  R^ielxnc  Prototyping 

D.  Complete  Phase  Hi,  Pt  epri^luct  ion  Protorvpirg 

E.  Initial  Operational  Capability  (IRiiDS) 

F.  Full  Operational  Capability  (TRIGS) 

♦  Date  presented  in  FY  1982  Descri  pt  iv*?  Summary. 

^WUNATION  OF  MILESTONE  CHANGES;  The  Initial  Opetationo^  Capability  fo*  the  TR  •!  system  *.TttDS)  has  been  delayed  to 
the  Q  .e  to  delay  in  cic>ntrficr  start.  Full  operational  capability  (fieliiog  of  the  TRIGS)  ha*  been 

added . 


Title:  SIAR Sxploi tat ion _ 

Title:  Side  Lool-ing  Airborae  Radar  Sens^  TsLARI 
Budget  Activity:  Tactical  Pvogr^a,  #4 _ 
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Project:  #2451 _ 

Program  Element”!  #64756F 

DOD  Misaion  Area:  Tactical  Sur /eillance.  ReccnnaUaance 
and  Target  Acquiaition,  #225 


Title:  SLAR  Exploitation 
Title :  Side  Looking  Airborn^Radar  Sen¥^~7'i^A^ 
Budget  Activity:  Tactical  Programs,  #4 


7. 

(U) 

Resources : 

■v 

FY  1981 
Actual 

FY  !9f‘> 

Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

RDT&E 

5,500 

14,890 

19,869 

19,207 

Continuing* 

Not  Applicable* 

8. 

(U) 

Comparison  with  FY  1982  Descriptive  Summary: 

j  Riyrse 

5,900 

17,100 

14,400 

37,200 

88,700 

A.  Reduct iun  in  FY  1982  funding  due  primarily  to  additional  funding  requirement  in  ASAKS  develojwent  (Proj  2037). 


B. 


Increased  If  1983  and  outyear  funding  eatimetea  due  to  negotiation  cost*  with  contractor 
and  increased  TRIGS  production  coats  extracted  froa  contractor  proposal  document!. 


for  ongoing  TREDS  contract 


♦Multi-task  project. 
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liUDGET  ACTIVITY:  Tactical  Programs,  OA  (SI^JO 
FKDGIIAM  ELEMENT:  6^>75^,  S^de  Loc^inf^  Airborne  Radar 


SIDE  LOOKING  AIRBORNE  RADAR  (SLAR) 


Td s t _^id_  Eval nation  Data 

i.  (U)  Test  ajnd  Evaluat ion  SLAR  system  development  is  based  upon  a 

building  block  approach  to  providing  a  Tactical  Reconnaissance  System  called  TR-l  .  'llie  TR-1 
Reconnaissance  System  acquisition  ij  a  follow-on  to  the  II-2R.  Test  and  l^valuation  plans  and 
iv^jorts  of  completed  evaluations  are  documented  in  special  access  programs  and  will  be  made 
available  to  appropriately  cleared  personnel.  Tests  on  the  Advanced  Synthetic  Aperture  Radar 
System  (ASARS)  sensor  began  in  fiscal  year  1981.  Tests  on  the  ground  processing  and  exploi¬ 
tation  Jtalion  are  planned  for  fiscal  year  1983  through  fiscal  year  198^. 

DT.’iE  of  the  SENIOR  SREAK  Transportable  Ground  Intercept  Facility  (TGIF)  capability  for 

processing  and  reporting  is  complete.  lliis  system 
completed  contractor  integration  and  testing  in  October  19/9,  and  Initial  Operational  Test  and 
Evtiluation  in  March  1980.  Air  Force  Test  and  Evaluation  Center  will  conduct  a  follow-on  test 
ajul  evaluation  on  tiie  second  generation  TGIF  scheduled  for  delivery  in  fiscal  year 

The  Advanced  Synthetic  Aperture  Radar  System  (ASARS  11)  development  effort  consists 
ol  three  major  projects  managed  by  the  Aerona\-t ical  Systems  Division.  Tuo  of  these  projects 
are  wi  t!(  th»>  Hughes  Aircr^lft  Corporation  for  development  of  an  airborne  sensor  and  a  ground 
processor.  The  tiiird  project  involves  design  oi  a  ground  facility  to  exploit  ASARS  imagery. 
Multiple  program  requirements  are  being  addressed  in  these  ASARS  and  related  projects  to  meet 
the  need  for  straceg ic/nat ional  and  tactical  Side  Looking  Airborne  Radar  collectivjn,  processing, 
timely  exploitation  and  reporting  during  peace,  crisis  and  war.  ^ 


Ihese  tests  are  documented  in  the  Descript ’ve  Summary  for  Program  F.lement  6A756F. 
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2.  (U)  Operational  Test  and  Evaluation:  An  Operational  Teet  and  Evaluation  (OT&E)  of  the 

Side  Looking  Airborne  Eladar  (SLAR)  exploitation  segment  will  be  conducted  in  conjunction  with 
the  TR-1  Reconnaissance  System  OT&E.  The  purpose  of  the  OT&E  is  to  evaluate  the  aggregate 
system  capability  to  provide  near -real*- time  intelligence  information  to  tactical  commanders. 

(U)  The  Air  Force  Test  and  Evaluation  Center  will  plan  and  manage  operational  testing  of 
the  Advanced  Synthetic  Aperture  Radar  System,  lactical  Reconnaissance  Exploitation  Demonstration 
System,  and  the  TB -1  Ground  Station.  These  segments  are  being  developed  to  support  the  TR*-1 
Reconnaissance  System  and  are  discussed  in  the  TR-1  Squadron  Congressional  Data  Sheet.  The 
Strategic  Air  Command,  the  Tactical  Air  Forces,  Air  Force  Logistics  Command,  Air  Force  Systems 
Comtaand,  Electronic  Security  Command,  Air  Force  Communications  Command,  Air  Training  Command, 
and  US  Army  Intelligence  Center  and  School  will  support  the  operational  testing.  Testing  will 
be  conducted  as  follows: 

(U)  Advanced  Synthetic  Aperture  Radar  System:  Air  Force  Test  and  Evaluation  Center 
will  conduct  an  operational  utility  evaluation  of  the  airborne  sensor  in  support  of  the  sersor 
production  decision.  The  initial  evaluation  will  be  based  on  the  limited  capabilities  of  the 
sensor  while  operating  with  the  Interim  Digital  Processing  Station  (IDPS).  An  estiioate  will  be 
made  of  the  operational  effectiveness  and  suitability  of  the  sensor  and  will  address  both 
strategic  and  tactical  mission  requirements.  A  complete  operational  test  and  evaluation  of  the 
full  system  capability  will  r.ct  be  made  durin^s  this  time  period  since  all  full-capability 
antenna  and  ground  piocesaing  components  will  not  be  available.  Therefore  a  full  operational 
assessment  of  the  Advanced  Synthetic  Aperture  Radar  System  (ASARS)  is  planned  as  un  integral 
part  of  the  TR-1  Reconnaissance  System  initial  operational  test  and  evaluation.  The  full 
&s8e88ment  will  be  conducted  ueing  the  prototype  ASARS  Deployable  Processing  Station  (ADPS) 
which  provides  full  sensor  operational  capability.  Collected  data  will  support  the  ADPS 
produc<^ion  decision,  identify  any  operational  deficiencies,  and  recoim&end  uesirable  growth 
potencisj.  to  the  basic  system. 
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(U)  Tactical  Recotinaisaance  Exploitation  Demonstration  System  (TREDS):  TREDS  devel¬ 
opment  will  provide  an  interim  operational  ground  facility.  This  demonstration  prototype 
will  contain  the  same  primary  functions  and  interfaces  as  the  final  production  facility, 
although  at  a  reduced  capability.  Operational  test  and  evaluation  (OT&E)  and  developmental 
test  and  evaluation  (DT&E)  will  be  combined  to  provide  Inputs  for  the  final  facility  design 
and  to  evaluate  the  capability  of  the  aggregate  system  to  support  the  operational  mission. 

The  Air  Force  Test  and  Evaluation  Center  will  plan  and  manage  the  operational  testing  during 
the  combined  DT&E/OT^E  at  Ford  Aerospace  and  Coiraaunications  Corporation,  Western  Development 
Laboratcries ,  Palo  Alto,  California,  and  the  designated  operational  location. 

(U)  TR-1  Ground  Segtaent  (TRICS):  The  Air  Force  Test  and  Evaluation  Center  will  plan 
and  manage  the  f in r  phase  of  a  two  phased  operational  test  and  evaluation  of  the  final  system 
United  States  Air  Force  Europe  will  manage  the  second  phase.  The  operational  test  and  evalu¬ 
ation  (OT&E)  program  will  include  TRIGS  and  will  concentrate  on  changes/  enhancements  over  the 
interim  system  operationrl  capability.  The  CT&E  will  evaluate  the  aggregate  system  ability  to 
support  the  required  full  operate on£l  capability.  The  scope  of  the  testing  will  be  determined 
by  the  extent  of  changes  to  the  interim  system. 

(U)  As  described  in  the  TR *1  Squadron  Congressional  data  sheet,  the  operational  test  and 
evaluation  programs  for  both  the  interim  and  final  capabilities  will  evaluate  the  system  as  an 
integral  unit.  The  Air  Force  Test  and  Evaluation  Canter  will  publish  reports  upon  completion 
of  the  op'3rational  assessment  of  the  Advanced  Synthetic  Aperture  Radar  System  sensor  and  the 
interim  and  finj^l  capability  test  programs.  These  reports  will  provide  estimates  on  the 
overall  system  operational  effectiveness  and  suitability  and  identify  any  deficiencies. 
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(U)  Teat  Schedule  Suminary 

EVENT/ACTIVITY  START  DATE  COMPLETION  DATE 

ASARS  \J  DTftE  2/  April  1981  November  1981 

ASARS  Operational  Aaaeaament  September  1981  March  1982 

TGIF  3/  II  FOT&E  4/  October  1982  December  1983 

TREDS  H  DTAE  July  1983  March  1984 

TREDS  OT&E  6/  April  1984  Augi^tt  1983 

y  Advanced  Synthetic  Aperture  Radar  Syatem 
1/  Developmental  Teat  and  Evaluation 
y  Tranaportable  Ground  Intercept  Facility 
4/  Follow-ou  Teat  and  Evaluation 

y  Tactical  Reconnaiaaance  Exploitation  Demonatrat ion  Syjtcm 
6/  Operational  Teat  and  Evaluation 
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3. 


Syatec  Characterintics ; 


TR~1  AIRCRAFT: 


All  required  operational  rharactet  ,  ict  verified  by  ten  yeara  of  n-2R  operation.  Procurement 
oi'ganisarion  will  perform  norr^al  acceptance  flight  teat(a)  of  each  aircraft. 


ITEM/ 

CHARACTEkX STIC  PARAMETER 
SENIOR  SPEAR 


DT6E  1/  OTiE  2/ 
DEMON-  tested/  TESTED/ 
STRATED  VERIFIED  ’/ERIFI2D 


*  A/  5/ 

1  YES  ESC/AFTEC 

YES  ESC/AFTEC 

I  YES  ESC/AFT 

JYES  ESC/AITEC 


YES  BSC/APTEC 

I 

1 


I 


YES  ASD  n;  AFTEC 

YES  ASr.  AFTEC 


1/ 

2/ 

I! 

i/ 

5/ 

i/ 

7/ 

il/ 

12/ 

il/ 

ii' 

15/ 

^/ 

17/ 


NO 

ASD 

AFTEC 

YES 

ASD 

AFTEC 

NC 

ASD 

AFTEC 

NO 

ASD 

AFTEC 

NO 

ASD 

AFTEC 

NO 

ASD 

AFTEC 

Developmental  Test  and  Evaluation 
Operational  Test  and  Evaluation 
Line  of  Sight 

Electronic  Security  Command 

Air  Force  Teat  and  Evaluation  Center 

Megahertr 

Airborne  Radio  Direction  Finding 
Degree 

Root  Meat:  Square 
Line  of  Bearing 
Nautical  Mile 

Advanced  Synthetic  Aperture  Radar  System 

Aeronautical  Systems  Division 

Plus/Ninua 

Less  Than 

Feet 

Square 


(U)  Reliability /Maintainability  (R&M) 

SENIOR  SPEAR.  Interchangeability  is  assured  under  provisions  of  MIL-I-3500Z.  Associated 
support  equipment  is  designed  to  reduce  the  total  maintenance  effort  to  the  lowest  practical 
level.  Maintainability  analysis  according  to  M11.-H-265-1 2C  is  being  ac.coaiplished  for  each 
incrctoent  of  existing  and  new  equipment.  Friae  Mission  Equipment  will  use  three  levels  of 
maintenance  rs  under  Air  Force  Regulation  66-14.  All  equi.pa)ent  must  be  capable  of  being 
maintained  by  a  5-skill  level  technician.  Reliability  testing  is  tailored  in  this  case  to 
insure  that  new  equipment/capabilities  do  not  degrade  performance  cf  the  baseline  or/erational 
system. 

Advanced  Synthetic  Aperture  Radar  System:  The  system  specification  has  a  reliability 
design  goal  of  50  hours  mean-time-betwjen-failara  for  the  total  syataa  and  a  wean-ti«e-to- 
repair  goal  of  two  hours.  Test  results  to  date  have  been  within  the  reliability  and 
maintainability  goals. 


949 


vi'.. 


FY  1983  ROm  DESCRIPTIVE  SmV.Y 


Program  Element:  #  64779F  Title:  Joint  Interoperability 

DOO  Mission  Area:  tactical  Coiimand  and  Control,  #74r“ 


of  Tactical  Command  and  Control  Syst^s  (JiNTACCS) 
budget  Activity:  YactlcaPl^rograK»sV  14 


(U)  RESOURCES  (PROJECT  LISTIWG):  ($  In  thousands) 

Project  FY  1931 

Number  Title  Actual 

TOTAL  FOR  PROGRAM  ELEMENT  7,557 


Total 


FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs  _ 

7,472 

3,837 

5,752 

Continuing 

Not 

Applicable 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  yiD  MISSION  NEED:  JINTACCS  Is  a  joint  Interoperability^  program  to  provide  Imp-oved  opera- 
tional  effectiveness  of  Service  (Anr^y,  Ravy,~A1r  Force,  Marine  Corps)  tactical  command  and  control  systems  planned  for  use 
In  support  of  joint  operations  through  the  1980$.  Air  Force  objectives  are  to:  develop  Interface  design  standards  with  the 
other  services;  modify  affected  Air  Force  equipments;  participate  In  testing  and  joint  operational  effectiveness  demonstra¬ 
tions;  recommend  joint  standards  for  adoption  by  the  North  Atlantic  Treaty  Organization  vsnd  prepare  Air  Force  facilities 
for  the  Implementation  and  configuration  control  of  JINTACCS  Interface  standards. 

(U)  BASIS  FOR  FY  1983  R0T4E  REQUEST:  file  FY  1983  rwiuest  provides  for  the  continuation  of  interface  planning,  analyses  and 
design]  Systems  1  n teg riii i on  and  te s t  planning  will  continue,  system  modifications  will  he  performed  and  test  support 
provided.  Air  operations  operational  effectiveness  demonstration  and  operations  control  co^atlblllty  and  Interoperabi Hty 
testing  will  be  Initiated.  Cost  estimates  for  the  JINTACCS  program  are  based  on  experience  gained  In  the  Tactical  Air  Control 
SystemAactlcal  A1»*  Defense  System  Rrogra'a.  These  estimates  were  made  by  the  Air  Force  Systems  Cominand  and  the  Tactical 
Air  Command  on  12  Nov^msber  1981. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981  FY  1982 
EstiRaic 


FY  1983  FY  1984 

Estimate  Estimate 


Total 

Additional  Estimated 
to  Completion  _ 


RDTAE  3,577  7,5^30  7,500 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


Continuing  Net 

Applicable 
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Prograk3  tleaent:  #  64779F  Title:  Joint  Interoperability  of  Tactical  Ccwwiand  and  Control  SystCTS  (JINTACCS) 

OOD  Mission  Area:  Tactical  Comcand  and  Co.itrol,  #7?^  Budget  Activity:  Tactlccl  Programs,  TT 

(U)  OnAILED  BACKGROUND  AND  DESCRIPTION:  JINTACCS  was  established  In  Au^^ust  1977  as  the  successor  to  the  Ground  and  Aiaphl- 
bfous  Hl11tar>  Operations  (GAMO)  Progran.  Its  purpose  is  to  improve  the  operational  effectiveness  of  the  Service  (Army, 

Navy,  Air  i^orce  and  Marine  Corps)  command  and  control  systems  used  in  support  of  Joint  Operations  through  the  1980s.  Also 
1  icorporated  are  the  intelligence  facilities  of  the  National  Security  Agency  and  the  Defense  Intelligence  Agency.  Considera¬ 
tion  of  NATO  interoperability  was  added  In  1978.  The  Services  and  Agencies  are  utilizing  the  program  to  develop  common 
Interface  ^Undards  and  to  modify  their  command  and  control  equipment  and  procedures  as  necessary  to  Insure  systems  interoper¬ 
ability,  compatibility  and  operiitlonal  effectiveness.  To  facilitate  management,  the  program  Is  divided  into  functional 
ssgr^nts  Including  Intelligence,  air  operations,  amphibious  operations,  fire  support,  and  operations  control.  Within  the 
Air  Force,  the  primary  command  and  control  facility  Interfaces  to  be  analyzed  and  defined  exist  within  the  Tactical  Air 
Control  Center  (TACO,  Control  and  Reporting  Centcr/Post,  Direct  Air  Support  Center,  Airborne  Warning  and  Control  System, 
Airborne  Betti efield  Command  and  Control  Center  and  the  Intelligence  element  supporting  the  TACC.  An  Air  Force  test  facility 
identified  as  the  Participating  Test  Unit  Is  being  established  to  evaluate  Air  Force  modified  coamend,  control  and  coomunlca- 
tlons  elements,  to  support  compatibility  A  Interoperability  testing  and  operational  effectiveness  demonstrations  and  to 
provide  ongoing  configuration  conti^ol. 

(U)  PLLATED  ACTIVITIES:  program  element  supports  Air  Force  participation  In  the  JINTACCS  Program  (with  the  Army  as  the 

JoliiFTFlefs  of  Staff  (JCSi  Executive  Agent).  Service  and  agency  activities  are  governed  by  jointly  agreed  upoti  and  JCS 

approved  documentation  Including  the  Technical  Interface  Concepts,  and  Technical  Interface  Design  Plans.  The  Air  Force 
Tactical  Air  Forces  Interoperability  Group  (TAFI6),  as  coordinating  authority,  and  the  Air  Force  SystHss  Command  program 
office  maintain  coordination  with  program  managers  fcr  Tactical  Air  Control  System  Improvement!? ,  Joint  Tactical  Information 
Distribution  Syster,  Airborne  Warning  and  Control  System^  Tactical  Information  Processing  and  Interpretation  and  Joint 
Tactical  Communications,  TRI-TAC. 

(U)  WORK  PERFORMED  BY:  TAFIG  If  coordinating  authority  for  Air  Force  participation  In  the  JCS  JINTACCS  Program.  Technical 
and  rngfnee^ring  responsf bi  1 1  ty  Is  assigned  to  the  Air  Force  Systems  Cosrind,  Electronic  Systems  Division,  Hanscom  AFB,  MA. 

The  Tactical  Air  Command  provides  operational  support.  Including  a  Participating  Test  Unit  at  the  Air  Force  Tactical  Systems 

Interoperability  Support  Cente*  at  Langley  AFB,  fA,  to  support  cooij^atlbillty  A  Interoperability  testing  and  operational 

effectiveness  demonstrations.  The  JINTACCS  contractors  are  Planning  Research  Corporation,  McLean,  VA;  Systems  Development 
Corporation,  McLean,  VA;  Martin-Marietta,  Oenvor,  CO.  and  the  MITRE  Division.  <i  Federal  Contract  Rc5eav‘'“h  Center,  located 
at  Bedford  MA. 

(u)  nmm  accomplishments  and  future  progr/^s: 

(U)  F^  1981  ^nd  P^lor  Accom(»Msfise"ts:  Derelcpment  of  th?  test  editions  cf  the  JIMTACCS  Technical  Interface  Design 
Plans  has”l>eerrco^TretedI  SlUdfes  werf  conibeted  for  the  planning,  analysis  and  design  of  the  Air  Force  Interf^ices  as  well 
as  Interfaces  between  Air  Force  elements  i.kI  olhor  Service  facilities.  Test-only  modifications  were  completed  for  the 
Intelligence  se^»it  and  compatibility  and  interoperability  testing  and  operational  effect! vanesf  demonstrations  were  con¬ 
ducted.  An  Air  Force  Participating  Test  Unit  was  established  at  the  Air  Force  Tactical  Systems  Interoperability  Support 
Center. 
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Program  Element!  I64779F  Title:  Joint  Interoperability  of  Tactical  Comand  and  Control  Systems  (JINTACCS) 

DoD  Mission  Area:  Tactical  Conwand  and  Control,  |34T  BuHget  Activity:  Tactical  Programs,  fT 

2.  (U)  FY  1982  Program:  Interface  planning,  analysis  and  design  efforts  Mill  continue  during  FY  1982  as  well  as  modifica¬ 
tion  of  test-only  her^are  and  software.  Test  planring  and  support  will  be  provided  for  the  air  operations  and  operations 
control  compatibility  and  Interoperability  testing  and  operational  efTectlveness  demonstrations.  The  air  operations  segment 
testing  will  be  completed.  System  modifications  to  support,  the  testing  of  the  remaining  segments  (amphibious,  fire  support 
and  operations  control)  will  continue.  ^Procurement  of  the  baseline  portion  of  the  Participating  Test  Unit's  test  support 
system  for  test  support  and  configuration  control  will  be  completed. 

3.  (U)  FY  1983  Planned  Program:  Continue  to  refine  Technical  Interface  Design  Plans.  Operations  control  segment  testing 
will  beTnT'tlated  and  tRe  Air  force  will  participate  In  the  air  operations  operational  effectiveness  demonstraton.  The 
decrease  In  FY  1983  requirements  Is  necessary  to  support  higher  priority  requirements  and  1$  offset  by  the  elimination  of 
Inpact  analysis  and  systems  Integration  effort  and  delay  In  planned  enhancements  to  the  test  support  system. 

4.  (U)  FY  1984  Planned  Program:  Delayed  procurement  of  the  test  support  system  will  continue.  Fire  support  and  amphibious 
compatibility  anJTnterope*aFl iTty  testing  will  be  conducted.  Planning  will  be  provided  for  the  1985  combined  operational 
effectivenoss  demonstration. 

5.  (U)  Prop^m  to  Completion:  The  remaining  functional  segments  will  be  tested  for  compatibility  and  Interoperability 
and  will  be  followed  by  operational  effectiveness  demonstrations.  The  technical  Interface  design  plans  will  be  updated  and 
subsequently  Incorporated  as  standards  into  appropriate  Joint  Chiefs  of  Staff  publications.  Tnst  completion  Is  scheduled 
for  1985. 

Milestones:  Not  Applicable 
(U)  Resources:  Not  Applicable 

8.  (U)  Comparison  with  FY  ^981  Budget  Data:  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #27I29P  Title;  F-lll  Squadrona 

DoD  Mlaslon  Area:  Cloae  Air  Support  and  Interdlcrlon  #223  Budget  A«i:tlvlty:  TacClcel  Programs,  lA 

(U)  RESOURCES  (PROJiSyTT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1932 
Eatlmate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

TOTAL  FOR  PROGRAM  ELEMEMT 

5. 288 

2,690 

39,290 

36,571 

77,047 

168,886 

2056 

PAVE  TACK/ VATS 

5,288 

.:,690 

3,690 

3,471 

U,247 

26,386 

xxxx 

F-Ul  Avionics  Intermediate  Stations 

5ooly 

7.5C»Oi/ 

35,600 

33,100 

65,8*30 

142, 50C 

iy  Funded  under  Appropriation  3A00,  PE  27129F 


DESCRimON  OF  ElEMENT  m)  MISSKOM  NEED;  ?lda  program  provides  iunda  for  two  aepaiiite  development  activities* 
associated  with  F>111  aliJraft.  'fhe  fir#t  development  activity  it  PAVE  TACK  Forward  Looking  Infrared  target  acqulMltion 
and  laser  dejignator/ranger  devclopmeMt  to  enable  tactical  aircraft  to  deliver  precision  guided  and  ungutded  weapons 
during  day,  night,  rnd  limited  adverse  weather  conditions*  One  of  the  most  pressing  deftciencies  In  the  Interdiction/ 
Naval  Strike  mission  area  is  th^'  limited  ahllity  to  Interdict  the  eneny's  forces  at  n<ght  and  beneath  low  ceilings  in  the 
European  theater.  Thece  liuitationa  also  restrict  rhe  Air  Force's  ability  fo  exploit  minimum  altitude  aircraft  tactics. 
The  PAVE  TACK  system  respondo  directly  to  these  mission  i.eed«  ot  the  1980s.  The  Video  Augmented  Tracker  System  (VATS) 

Is  a  much  improved  scene  stabilizing  technique  which  will  freo  the  crew  members  for  iefenalve  maneuvers  during  an  active 
attack.  Tl.e  second  development  activity  is  an  engineering  effort  to  prepare  Test  Program  Sets  as  ^  part  of  the  progtia 
which  has  beer  Implemented  to  replace  the  existing  F-11)  Avionics  Intermediate  Shi'p  Test  Sta7;io:*s.  Bach  Test  Prngrsm 
will  incl.ule  the  haidware  adapters  and  software  test  programs  required  to  test  an  F-l)l  avionics  component  or  grouf 
of  similar  component-"..  Replacenent  of  the  existing  F-IU  Avionics  Stations  is  necessary  because  these  stations  hsve 
become  obsolete,  unreliable,  and  untuppor table . 


(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST:  Continues  full-scale  development,  flight  rests  end  software  roaf#;e&bly  leading  up 
to  completion  of  PAVE  TACK /ACM6 50  Maverick  lia-vi-Otf  Program.  Support  equipment  design  for  the  Video  .\u£mented  Tracker 
System  will  be  comoletcu.  Cost  estimate  ^Ideo  Augmented  Tracking  Syaten  development  ta  based  on  current  rest 
experience  and  projected  contract  maincer.ancc  costa.  Incre^'ae  iti  FYBJ  funding  is  to  aupport  deveiof^ent  tanks  associated 
with  Test  Program  .‘>ct  rngloeor'n^  ^••Ithlra  thv  F'lll  AMlont***!  Irtrrrmedi'te  E'top  prc*pr«*.  for  cost  in 

projected  escimates  from  cc^petittve  source  selection  activity  .^;urrently  ongoing. 
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Prcgre^*  Eleneni:;  #27129F  Title;  ?-lll  S<iuedione 

DoD  K/welon  Area:  Cloae  Air  Support  ynd  Interdiction  #223  Budget  Activity:  Tactical  Progians,  #A 


(U>  COMPARISON  WITH  FY  1932  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Eatlmated 

Actual 

Estimate 

Eatimate 

Eatimate 

to  Completion 

Coata 

RDT&E 

5,600 

4,600 

3,900 

Continuing 

Not  Applicable, 

Procurement  (aircraft,  PE  27129F)  3010 

PAVE  TACK  rode  (P-1900) 

PAVE  TACK  F-lllF  ModlflcaClor  (P-llOO) 

14,100 

240,800 

100,500 

(3010,  P-1200) 
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Progjcm  Sleaent:  #27129F  Title:  F~lll  SquAdrona 

CoD  Mlealon  Area:  Cloce  Air  Support  and  Interdiction  #223  Budg^st  Activity:  fecticel  Prograae,  #4 

(U)  DETAII£D  BACXCROUND  AND  DESCRIFTIOH;  The  F-111  rorce  represent*  a  unique  capeblllty  to  conduct  atUck/atrlke 
aissions  during  all  night  and  weather  conditiona-  The  F-lll  aircraft  is  and  will  reaain  a  key  player  in  the  Air  Force's 
Offensive  Counter  Air  aissio::  against  the  known  threat,  but  it  requires  very  precise  target  acquisition  and  designation 
to  conduct  lethal  weapons  deliveries  against  (>oiDt  targets.  The  aircraft  Is  capable  of  precise  acquisition  tod  attack 
during  day  visual  conditions «  but  not  during  night  and  adverse  weather  conditione.  The  PAVE  TACK  project  which  was 
transferred  to  this  prograa  elenent  was  developed  to  provide  a  coonon,  precise  night  and  linitef  adverse  weather  target 
acquisition  systea  for  the  F-4,  RF-A,  and  F-111  aircraft.  A  Forward  Looking  Infrared  (FLIR)  censor,  laser  target  desig¬ 
nator/ranger,  couion  stabilized  and  slewable  optics  for  the  infrared  and  laser  systeas,  and  necessary  digital  control 
electronica  are  contained  in  a  pod  carried  externally  on  the  F/BF-4  aircraft  centerline  and  either  retracted  and 
stowed  internally  or  extended  for  operation  la  the  F-111  weapons  bay.  F/RF-4  and  F-lll  digital  avionica  perait  flexible 
integration  of  the  navigation  equipaent,  weapons  delivery  coaputer,  radar,  PAVE  TACK  senaora  and  guided  weapons.  PAVE 
TACK  equipped  aircraft  are  therefore  capable  of  perforaing  accurate  low  altitude  high  speed  air-to-aurface  attack  and 
reconnaissance  aisaiona  at  night  and  Halted  adverse  weather  using  s  variety  of  available  weapons  and  reconnaicsAnce 
sensors.  PAVE  TACK  production  for  the  F/B/-4  was  initiated  in  July  1977;  F-lllF  produc*’ion  stsrte<t  in  August  1978. 

During  FY  1980  deficiencies  identified  during  developaent  and  initial  operations!  tests  were  corrected.  The  developaent 
tasks  required  ss  s  part  of  the  f-lll  Avionics  Intemediste  Shop  (AIS)  Replaceaent  Prograa  wers  included  in  F-lll  research 
and  developaent  under  prograa  eleaent  2/129F  beginning  FY  1983.  These  tasks  arc  concerned  with  the  engineering 
of  130  test  prograa  sets  which  will  enable  the  new  test  stations  being  acquired  under  the  F-lll  AIS  Repisceaent  Prograa 
to  test  the  existing  F-lll  avionics  coapoien*’*^  Each  test  prograa  set  includes  the  hardware  adaptors  and  software 
teat  progrsas  required  to  teat  sn  F-lll  avionics  coaponent  or  group  of  siailsr  eoaponents  on  one  of  the  sutoaatic 
test  stations.  The  F-lll  AIS  Replaceaent  Prograa  has  hacn  iapleaented  because  the  test  stations  which  oake  up  the 
existing  F-lll  AIS  hsve  becoae  obsolete,  unreliable,  ond  unsuppor table . 

(U)  RELATED  AaiVlTlRS:  l*hu  1X)D  cooaon-aodule  Forward  Looking  Infrared  (FLIR)  sensor  which  is  used  in  the  PAVE  TACK 
pod  was  developed  in  Prograa  Eleaent  (PE)  64710F,  Reconnaiaaance  F.qiiipaent.  The  developaent  tasks  conducted  in  PE 
64728F,  Tactical  lJORAN/F/RF-4  Digital  Avionics,  were  critics!  to  the  success  of  the  F-4  PaVE  TACK  prograa.  PE  64733F, 
Surface  Defersc  Suppression,  has  provided  weapons  integration  support  for  the  developaent  of  s  single  Croup  A  aircraft 
wiring  kit  for  PAVE  TACK  and  guided  weapou»  ^or  the  F-lllF.  The  integration  approach  allowed  for  an  efficient  one 
tla«  aodification  of  tliW  F-lllF.  The  Video  Augaented  Tracking  Systea,  initially  developed  under  PE  63203f,  Advanced 
Avlonlca  for  Aircraft,  waa  transitioned  into  the  PAVE  TACK  project  for  integration  and  flight  deacnatration .  Full 
scale  developaent  will  be  coapleted  with  the  PAVE  TACK  project. 

(U)  WORK  PERFOEHED  BY;  Ail  PAVE  TACK  Air  Force  developaent  effort  is  being  aanaged  by  the  Aeronauticai  Systeas  Divl- 
rion,  Wright-Patterson  aPB,  (Vi.  The  initial  englreering  study  ou  upgrading  the  F-lllA/F  froa  the  current  analog  system 
to  «  digital  hoab/navl3ation  system  was  ourfotoiod  by  Cenertl  Dynaaics,  Fort  Worth,  TX.  The  PAVE  TACK  contractors  Include 
PAVE  TACK  Pod  sod  F-4  Integration,  Ford  Aerospace,  Newport  Beech,  CA  (Prime  (^outrar.tor) ;  FLIR,  Texas  losiruaeata ,  Dallas, 
TX;  La^er,  Internstional  Laser  S/strms,  Orlando,  FL;  F-4/F-111  Cockpit  Display,  tavas  Inatruaents,  Dallas.  TX  and  Csneral 
Electric  Corp,  Utica,  NT;  F-lll  Integration,  General  Dynaaica,  Fort  Worth,  TX.  Flight  teat  responaibillty  has  been 
assigned  to  the  Armament  Division  at  Eglin  ATd,  FL.  The  F-lIl  Avionice  loteraediate  Shop  competitive  procurement  Is 
being  managed  by  San  Antonio  Air  Logistics  Center,  Texas.  As  this  effort  is  now  in  source  selection,  the  contractor 
wtw*  will  build  the  test  stations  has  not  yet  been  determined.  Tike  F-Ill  Systea  Hansger  Is  located  at  Sacraaenro  Air 
Logietica  Center,  California. 
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ProgrftB  Elemmt:  #2712^F  Title:  F-111  Squadrons 

DoD  Mission  Area:  Close  Air  Support  and  Interdiction  #223  Budget  Activity:  Tactical  Programs,  #4 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  During  FY  1977  studies  conducted  by  Air  Foroe  Logistics  Command  and  Air 
Force  Systems  Cooimand  on  the  feasibility  ot  modification  of  the  F~111A/E's  analog  AN/AJQ-20A  Bomb  Navigation  System 
(BNS)  for  delivery  of  modern  weapons  at  supersonic  speeds  concluded  that  refurbishment  of  the  analog  system  was  not 
cost  effective.  On  the  othei  hand.  Its  replacement  with  a  digital  BNS  would  provide  not  only  capability  to  deliver 
current  Inventory  weapons  with  the  F-lllA/E,  but  growth  capability  for  fut<i.re  systems  as  well.  Following  the  Initial 
engineering  study,  a  Judgement  was  made  that  F-111  A/E  digital  bomb/ navigation  update  was  too  expensive  for  funding 
within  existing  priorities,  and  the  Air  Force  decided  to  terminate  the  effort  in  fav..  :  of  other  programs  for  the  tactical 
forces.  The  remaining  effort  within  the  PAVE  TACK  Project  has  bean  transferred  from  PE  6<709,  Improved  Tactical  Bombing, 
to  this  Program  Element.  Hie  PAVE  TACK  pod  development  and  F/RF-4  combined  development  and  initial  operational  test 

and  evaluation  were  completed  In  April  1977.  Pod  production  and  F~4  aircraft  modification  direction  was  provided  in 
July  1977.  Tite  F~111F  Interface  design  and  prototype  hard%?are  fabrication  wore  completed  with  two  teat  aircraft  deliv¬ 
ered  by  Septemter  1977.  PAVE  TACK  F-lllF  development  and  operational  testing  began  In  September  1977  and  were  completed 
In  September  1978.  F-lllF  aircraft  modification  direction  was  provided  in  August  1978.  The  F-lllF  flight  test  was 
completed  In  December  1979.  The  FY  1980  and  1981  effort  resulted  in  development  of  a  ready  for  production,  proven 
Video  Augmented  Tracking  System  (VATS),  na  well  as  contractor  maintenance  support  for  VATS  tearing  and  continued  flight 
training  of  TAG  crews  In  advance  of  j>ruduction  systems  availability.  VATS  will  reduce  operator  workload  by  73Z  during 
critics'  target  tracking  phase  of  mission  allowing  operator  to  osslst  in  aurvivablllty  tasks.  The  basic  production  pod 
configuration  contains  all  provlalone  for  VATS  without  any  modification.  The  48th  Tactical  Fighter  Wing  (USAFE) 
achieved  Pave  Tack  F-lllF  Initial  operational  capability  with  one  squadron  on  13  Sep  81.  In  December  81,  the  wing 
commander  briefed  members  of  the  '‘r  Staff  and  the  AFSC  coamander  on  the  success  with  which  the  system  has  been 
deployed  and  the  dramatic  Increase  in  operational  capability  It  has  given  his  wing. 

2.  (U)  FY  1962  Program:  The  Video  Augmented  Tracking  System  will  complete  Initial  Operational  Teat  and  Evaluation 
on  the  F-lll.  Automated  adjustment  of  the  FLIR  controls  will  continue  In  development  aa  a  proposed  engineering  change 
improvement. 

3.  (U)  FY  1983  Plannei*  Program:  Develrpm^mt  will  be  Initiated  foi  Integration  of  PAVE  TACK  Acquisition  caps',  lllty 
with  ACM-65  Maverick  control  Insure  accurate  and  timely  pointing  of  the  Maverick  seeker  at  the  target  selected. 
Engineering  f-ftorc  for  preparation  of  20  test  program  sets  will  be  accomplished  under  the  P-^lll  Avionics  Inter¬ 
mediate  Shop  Replacement  Program. 

FY  1904  Planned  Program:  Development  will  continue  for  Integration  of  PAVE  TACK  and  Maverick  on  P-lll 
aircraft,  leading  t2  modification  decision  In  lace  FY  1984.  Engineering  of  an  additional  30  test  program  sets  . 
will  be  completed. 
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Program  Element:  #27129F  Title:  F-111  Squadrona 

DoD  Miaaion  Area;  Clo-^e  Air  Support  and  Interdiction  #223  Budget  Activity:  Tactical  Programa,  #4 

5.  (U)  Program  to  Completion;  Engineering  changea  develop«d  through  ?Y  1984  will  be  Installed  as  Clas<^  'IV  or 

Class  V  modification  to  the  PAVE  TACK  pod.  Engineering  of  60  more  AIS  test  program  sets  will  be  completed,  resulting 
In  a  total  of  130  test  program  sets  which  will  become  a  part  of  the  replacement  F-llI  Avionics  Intermediate  Shop. 


6.  (U)  Mlleacones: 

A.  (U)  Complete  F-111  PAVE  TACK/VATS  flight  tests 

B.  (U)  Begin  tests  for  Maverick  correlation  with  PAVE  TACK 

C.  (U)  Contract  Award  F-111  AIS  Test  Sets 

D.  (U)  First  Delivery  F-111  AIS  Test  Sets 

E.  (U)  IOC  F-111  AIS  Test  Seta 


Date 


Sep 

82 

Sep 

83 

Jun 

82 

Sep 

84 

D*tc 

85 
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FY  1983  HOT&F.  DESOUPTIVE  SCPWAKY 


Program  El  ament:  #27130? 

DOD  Mission  Area:  (bunter  Air,  #221 

(U)  RESOURCES  (PROJECT  LlgflMG):  ($  in  thousands) 

Projec±  FY  1981  FY  1982  FY  1983 

Niirber  Title  Actual  Estimate  Estinate 


Title:  F-15  Scy^drons 

Budget  Activity:  Tactical  Programs  y  #4 


Tbtal 

lY  1984  Additional  Estimated 

Estimate  to  Completion  Posts 


TOTAL  FOR  PROGRAM  ELEMENT  10,991 


32,288  125,318  127,292 


90,300 


2,482,600 


(0131  F-15  A-D  10,991  32,288 

2858  F-15  Derivative 


99,018  105,392 

26,300  21.900 


76,600 

13,700 


2,420,700 

61,900 


(U)  BRIEF  pESCRimON  OF  ELEMENT  AND  MISSICN  NEED:  The  F-15  is  a  high  perfOK^anoe,  higlily  rraneuverable  tighter 
equipped  with  a  long  range  look-dovm  radar  and  a  balaix^ed  mix  of  air-to-^ir  weapois  to  provide  an  outstanding  close-in 
visual  and  nedi>in  range  all-i(#eather  kill  capability.  Designed  specifically  to  gain  and  maintain  air  superioritv, 
the  F-15  has  significantly  upgraded  United  Stitcs  Air  Force  Tictical  Forces  supporting  the  ao‘jnter-air  and  tactirs^l 
supp:)rt  missions.  Continued  equipage  of  the  active  force  with  the  F-15  »x>ntribute8  to  force  modernization,  replace¬ 
ment  of  the  agitig  F-106  in  the  Air  Defense  role;  and  expansion  of  the  force  to  satisfy  force  structure  requirements. 

BASIS  FOR  E7  1983  RPT^E  REQUEST:  The  FY  1983  request  includes  funds  to  complete  F-15  conformal  fuel  tank  certifi¬ 
cation  tests,  to  continue  integratum  of  radar  p..ogra iire^ble  signal  processor  impir>venients  into  the  F-15,  and  to 
continue  flight  testing  of  radar,  electronic  warfare,  and  weapons  updates  including  F-15  Advar.'ed  Medina'  Range  Air- 
to-Air  Missile  (AMRAAM)  integration  and  compatibility  tests.  A  programmable  arnameiit  control  set  is  being  developed 
to  facilitate  integration  of  the  AMRAAM,  AIM-7M  guid^  missile.  Prototype  Miniature  Anti-Satellite  lauv'h  System 
(PMALS)  a.d  Joint  Tactical  Information  Distribution  Systan  (JTTDS).  Aircraft  stn.?ctural  life  '»3sessmen  .  is  to  be 
conducted  to  assure  the  orijinal  projections  will  be  met.  Significant  efforts  will  be  accomplished  in  tije  area  of 
non-<x>09erative  target  recognition  in  order  to  fully  exploit  APG-63  radar  hardware/soft  are  potentiul  at<d  \'1RAAM 
capabilities.  Electronic  warfare  and  ^onmjnications  integrrtiur*  efforts  will  be  addiesead  is  part  of  the  F-l;>  %uti- 
stagfi,!  Itkp.T)vement  Ptt^ram.  The  FY  1933  request  also  includes  funds  id  initiate  development,  integration  and 
fligit  test  of  F-15  air-to-surfaoe  interfaces.  Cbst  estimates  are  based  on  an  analysis  of  current  experience 
wit/,  ongoing  flight  test  support  <x>ntracts  and  development  contracts,  contractor  proposals,  development  phasing, 
and  Air  force  estlntates. 
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(U)  OOKI>ARISCN  WITH  Fy  1982  DESCRIPTIVE  SUfWARY: 


Title:  F~15  Sc^drons 
Budget  Activity:  I&ctical  Programs,  #4 


FY  1981 


FY  1982 
’^tinBte 


FY  1983 


FY  1984 


Additional 


Ibtal 

Estinated 


ROT&E 

Procurement  ^Airc^aft) 
(Quantity) 


10,991  57,100 

1,108,400  1,301,900 

(42)  (42) 


(u)  anmi  appropriation  fXJNDS: 


Procurement  (Aircraft)* 
(Quantity) 

*  Includes  initial  spares 


1,103,300 

(42) 


1,175,000 

(36) 


EistijiBte 

Estinate 

to  Oonpletion 

OCrStS 

TOD 

TBD 

TBD 

TBD 

- - 

TBD 

TBD 

(42) 

TBD 

(765)TBD 

1,682,300 

2,156,700 

21,283,40U 

36,925,400 

(42) 

(60) 

(576) 

(3395) 

**  K-15  procurement  estimate  of  1395  aircraft  supports  Mr  i^roe  efforts  to  build  towrd  a  force  structure  that 

increases  Uie  number  of  tactical  fighter  wings  to  44  by  FY  90.  Of  the  1395  airc-aft  mcUnn  Kao 

’ ■  Funding  for  initial  development  and  production  of  F-15  variants  is  provided 
F-IS/F  u  ^  decisxcn  ^  ^  exact  F-.v  force  structure  mix  will  not  be  made  imtil  after  the 

oompa.'ison  is  completed.  The  Air  l=Orce  has  provided  oostiig  estir.;es  that  r^jpoort  the  current 
ava\^biliii  tactical  fighter  force  structure.  Balancec!  procurv^nt  of  F-IS  a, id  F-lb  w^continue  until 
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(U)  D’^miLED  BACKGROUND  AND  DESCRIPTICM;  Until  deployment  of  the  F-15,  the  F-4E  was  our  finest  air-to-air  fighter. 

The  F-4  h?s  marginal  capaoility  in  air  ooitibat  against  the  MIG-21,  models  of  whicti  are  expected  to  renaLi  in  the  Soviet 
Block  inventory  through  the  1980s.  In  addition,  three  new  interceptors;  the  Flagon,  Fbxbat  and  Flogger  are  operating 
lA  signii^i  ::ant  nunibers  in  Soviet  tactical  forces.  Thus  tlie  fighter  threat  through  the  1990s  will  range  from  single, 
highly  maneuverable,  day  visual  fighters  to  all-weather  interceptors  with  advanced  fire  control  systems.  At  present, 
the  F-IS  is  the  only  aircraft  in  the  USAF  invento^  witn  the  mneuverability,  all  weather  armament,  and  fire  control 
system  tiat  can  counter  this  threat.  Holder  of  six  world  t  Ime-to-cliii^  records,  the  F-15  combines  an  advanced  pulse 
doppler  radar  for  long  range  detection  and  tracking  with  a  mix  of  radar  and  infrared  missiles  and  a  20niQ  rapid-fire 
cannon  to  provide  a  closcj-in  visual  and  nediun  range  acher  kill  capability.  He  F-15  has  four  oodel  designa¬ 

tions,  the  F-15A/B/C/D.  The  F-15C  and  its  two-seat  version,  the  F-^5D,  inoorporate  radar  sigrel  processor  and  Produc¬ 
tion  Eagle  F^ckage  (PEP)  2000  improvements,  The  programaable  signal  processor  provides  .he  capability  to  rapidly 
reprogram  the  radar  via  software  changes  ard  permits  improved  electronic  counter  oountermeasure  performance,  higher 
resolution,  ard  the  introduction  of  new  radar  modes,  such  as  the  track-while-scan  (March  1983  IOC).  PEP  2000  provides 
an  additional  2000  pounds  internal  fuel,  provisions  for  oonforna^  fuel  tanks,  and  increases  maximum  takeoff  weight 
by  12,000  pounds.  The  single-seat  A  and  two-seat  D  moduls  dr>  not  have  these  improvements.  *Jhe  F-15  significantly 
upgrades  tie  United  States  Air  Force  Tfectical  Forces  performing  combat  air  patrol,  escort,  and  fighter-sweep  missions. 

It  has  replaced  tne  F-4E  as  our  primary  air  superiority  fighter  In  the  force  structure.  Equipage  of  active  forces 
w’th  the  F-15  and  the  resultant  transfer  of  tne  F-4  is  helping  to  continue  modernization  of  Reserve  and  Guard  forces. 
Conversion  of  OCNUS  Air  Defense  squadrons  from  the  F-106  to  the  F-15  was  initiated  in  October  1981. 

(U)  REIATED  ACTIVITIES:  The  Tactical  Electronic  warfare  System  for  F-15  application  is  beir^  developed  in  Program 

Elenient  (PE)  i64739r,  Thctical  Protective  Systems,  AIM-9L,  AIM-9M,  AIM-7F  and  AIM-7M  (Advanced  Monopulse  Sseker) 
air-to-air  missiles  are  being  developed  and  p.X)cured  for  use  on  the  F-15  under  PE  f27161F,  Thctical  Air  Intercept 

Missiles.  The  J^int  Tactical  Information  Distribution  System  (JTIDS)  is  being  developed  for  use  on  multiple  aircraft 

incl'ding  the  F-,i5  under  PE  #64754F,  JTIDS.  The  Atonced  Medium  I^nge  Air-to-Air  Missile  is  being  developed  under 
peg  t>43l4F  and  63370FfcN.  Generic  radar  software  algorithms,  applicable  to  progrannable  signal  processor  radars,  and 
Mil-Std-17:>0  computer  software  interfa^:fc  are  being  develop^  under  PE  #6;;201F,  Aircraft  Avionics  Qquipment  Develop¬ 
ment,  for  possible  use  in  the  .'-15  and  cUier  fighter  aircrjft. 

(U)  tCiRK  PPyCBMED  BY;  Tt>e  F-i5  development  program  is  being  naraged  by  the  F-15  Program  Office,  Aeronautical 
Systems  Division,  Wrlght-Patteraoti  Air  Force  Base,  ah  HcDonnell-Douglas  Cbrporatjon,  St.  tojis  MD,  is  the  prime 
a>ntractor  for  deve'opment  and  production  of  the  F-15  aircraft.  Pratt  4  Whitney  Division  of  the  United  Aircraft 
Cbrporation,  West  I^lm  Beach,  FL,  is  the  engine  contractor.  Hughes  Aircraft  Company,  Culver  City,  CA,  is  the  radar 
suboontractoi  to  McDonnell-Douglas  Qirporation. 
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(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1980  and  Prior  Accxmplishnients;  The  F-lb  its  an  outgrovrth  of  the  F-X  program  which  originated  in  1965 
with  an  Aeronautical  Systems  Division  effort  to  develop  a  "representative"  F-X  design.  This  effort  culrainateo  in  an 
advanced  fighter  point-design  study  released  in  July  1966.  While  the  Concept  Ftormuiation  Package  for  the  Advanced 
•metical  Fighter  (F-X)  ms  approved  by  the  Secretary^  of  the  Air  F^orce  in  August  1967  and  supplemented  in  August  1969, 
significant  controversy  remained  over  F-X  design  criteria.  Ihe  question  of  flexible  versus  specialized  (air  super¬ 
iority)  capability  was  deferred  to  the  contract  definition  phase  for  a  final  tradeoff  decision.  In  Septestoer  1968, 
Requests  for  Proposal  were  released  to  Industry;  four  responses  were  received.  In  Deoentier  1968,  contracts  were 
awarded  to  three  of  these  manufacturers  for  "contract  definition"  of  tlie  aircraft.  Based  on  its  technical  and  cost 
proposal,  McDonnell-Douglas  Corporation  was  announced  "winner"  of  the  F-X  conpetition  in  Decent^er  1969.  Airframe, 
engine  and  avionic  requirements  were  specified  and  McDonnell-Douglas  charged  with  overall  system  responsibility  for 
the  dev-'lopnent  and  production  of  the  F-15.  Earlier,  in  August  1968,  Air  Force  had  relaa&id  contracts  for  advanced 
engine  developiient.  After  evaluating  the  proposals  of  two  nanufacturers,  the  Air  Force  selected  Pratt  &  Whitney  air¬ 
craft  in  March  1970  to  develop  and  produce  th^e  F-15  engine.  Firvilly,  McDonnell-Doi^Jas  awarded  a  sitoontract  to 
Hughes  in  September  1970  for  development  of  the  F-15  radar.  The  remainder  of  tlJu  paragraph  simnarizcs  tlie  signifi¬ 
cant  events  in  the  F-15  program  from  the  beginning  of  full  scale  development  in  JaniBry  1970  to  date.  The  air  vehicle 
critical  design  review  and  the  avionics  equipment  develCiiment  review  were  conpleted  in  April  and  June  1971,  respec¬ 
tively.  rrt^  July  1971,  effort/,>  were  directed  to  fabrication  of  oxiponents  and  flight  test  airplanes  an3  extensive 
ground  testing  of  subsystems.  Three  demonstration  milestones  were  oxipleced  in  February  1972,  including  the  Engine/ 
Inlet  Compatibility  Test,  tiie  Structural  Test  Major  Subassemblies,  and  the  Engine  Preliminary  Flight  Riting  Ttest 
(PFRT)  Milestones.  Tb  obtain  increased  engine  efficiencies  over  the  PFRT  agine  (Series  I  oonfig-jration)  the  Air 
Fbr(^  decided.  In  March  1972,  to  use  the  alternate  design  being  carried  as  &  terallel  effort.  This  engine  became 
Series  II,  tl<'  oonfiguraticxi  planned  for  Military  Qualification  Teste  and  subsequent  production.  Cn  26  June  1972, 
at  die  "Roll  Oit"  ceremony,  the  F-15  was  officially  christenad  the  "Eagle".  First  flight  occurred  on  27  July  1972 
beginning  a  highly  successful  flight  test  program.  The  flying  qualities  Air  Force  Preliminary  Evaluation  ves 
.jxipleted  in  September  1972,  with  favorable  results.  The  initial  Airborne  Avionics  Performance  Milestone  wbs 
oomfjleted  on  2  December  1972.  TVo  structural  demonstration  roilesto^s  were  completed  in  January  1973,  including  the 
Fatigue  lest  One  Lifetime  and  Static  Test  to  Critical  Oonditiofis.  The  Defense  Systems  Aoquisiticxi  Itevlew  Council 
(DSARC)  held  an  15  February  1973  approved  production  go-ahead  for  the  first  F-15  wing.  The  FlOO  engine  erxluranoe 
tjualification  test,  delayed  beyond  planned  completion  date  of  Ffebi-uary  1973  by  technical  problems,  v&3  successfully 
oanpleted  on  12  October  1973.  All  major  structural  testing  olestones  were  met  when  the  fatigue  tests  to  three  and 
four  lifetimes  were  ootpleted  in  October  1973  and  February  1974,  respectively,  and  static  tests  for  the  aajcr  critical 
conditions  were  oompleted  in  March  1974.  The  h^creased  giodurtion  rate  tooling  DSARC  was  held  on  17  January  1974 
and  approval  vas  granted  to  prooeeri  wiUi  tl^?  py  1974  productfon  of  62  aircraft  and  foi  the  purchase  of  the  increased 
tooling  to  produce  it.  Tht  Air  Fbrue  Development,  Test,  and  nation  began  at  BdwarxJs  AFB  in  February  1974.  'The 
second  wing  DSARC  was  held  on  15  October  1974  and  approval  wia  given  for  the  FV  1975  pcocurcrkant  of  72  aircraft. 
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Ihe  first  two  production  aircraft  were  delivered  to  'tectical  Air  Qaiijand  iio  Noventer  1974.  The  External  Stores 
Flutter  Releases  Milestone  was  oonpleted  in  August  1974.  With  the  exception  of  a  single  aircraft  conducting  limited 
amement  folJov^on  testing,  all  contractor  Development,  Test  and  Evaluation  was  oonpleted  in  November  1974.  F-15 

Fbllow-on  Operational  Test  and  Evaliation  started  in  March  1975  and  vas  completed  in  July  1976.  All  high  angle-of- 
attack  and  spin  testing  was  oorapleted  in  August  1975.  Ihe  Initial  Operational  Capability  (IOC)  for  the  first  training 
squadron  was  delayed  from  July  1975  to  September  1975  due  to  a  strike  at  McDonnell- Douglas.  Ihe  IOC  for  the  first 
operatioml  squcidron  was  in  October  1976. 

(U)  The  Equipment  Qualified  Milestone  was  ooijpleted  in  Marcik  1977  and  the  Aerospace  Ground  Equipment  In-Place  Milestone 
was  ooranieted  in  May  1977.  Flight  evaliation  of  the  Air  Intercept  Missile  Evaluatiof\/Air  Oorabat  Evaluation  changes  to 
ti\e  ooKputer  software,  of  F-15/F-16  radar  mutual  interference  tests,  and  of  the  AIH-9L  integration  effort  was  conpleted 
in  1978.  Air  Force  Development,  Test,  and  Evaluation  (AFITI'^E)  of  the  A^t^ALR“56  Radar  Warning  Receiver  "New  'Threat* 
program  was  completed  in  1978.  Qontractor  Development,  'Test,  and  Evaluation  (CrmiE)  end  AFDT&E  of  the  Jet  Fuel  Starter 
air  start  capability  was  ocwplcted  in  1978.  Development  of  the  F-15  C/'D  model  witn  Production  Eagle  lockage  20(X) 
improvements  (2,000  lbs  additional  internal  fuel,  provisions  for  oonfoiisal  fuel  tanks,  and  capability  for  higher  taJte- 
off  gross  weight),  was  initiated  in  raid-1976  and  continued  into  1980.  Development  and  test  of  the  radar  progranuable 
signal  pttKessor  (PSP),  which  began  in  1978,  also  continued  through  1900.  In  October  1980,  a  i^P  operational  flight 
tape  Mis  released  duplicating  the  current  hardware  radar  furx;tion8  and  adding  doppler  beam  sharpening  for  a  10:1  reso- 
lutiof}  improvement  and  additional  electronic  counter  countenceasures  against  wlocity  gate  stealers,  lb  verify  ^he 
12,000  lb  higher  takssff  weight  capability  of  the  F-15  C/D  models  and  to  demonstrate  AIM-7/F-15  oonforroal  fuel  tank  exjm- 
patibilicy,  a  joint  USAF/Israeli  Cooperative  Flight  Test  Progra:n  vas  initiated  in  mid-1980.  FY  1980  efforts  also 
included  flight  test  evaluations  of  electronic  warfare  hatNUware/softwaie  threat  updates  and  Integra tion/oertifica- 
tion  tests  of  improved  air-to-air  weapons  (AIM-9M  and  AIM-7H>.  FY  1981  I^DTtE  included  efforts  for  fligiit  test,  for 
air  vehicle  updates  arad  for  general  nar^gement  arid  engineering  support.  Priii^try  flight  test  efforts  iiKluded  evaJua- 
tion  of  electronic  wifare  radar  software  u|Jctites,  geniitatea  in  tes^xyysc  to  dAnging  Soviet  threats,  and  cxxitinued 
certification  efforts  on  the  oonfornal  fuel  tank.  Earlier  tests  verified  ttie  aircraft’s  68,000  pound  gross  take  off 
weight  capability  with  the  ^XHnformal  tan)cs.  Air  vehicle  updates  include:)  centinuesd  develo;nroent  and  integration  of 
radar  pLograraraable  idgnal  pjrocessor  capabilities,  fwjch  as  tcadu-wh lie-scan,  passive  ranging,  eund  additional  Electronic 
Oounter  Countermeasure  fee.turesj  jet  fuel  starter  improveiiients  for  ir^creased  air  start  capability)  and  improvements 
to  various  aircraft  avionic  weapon  interfaces. 

2*  Fjf  1982  Planned  Prog^;  FY  1982  RDIXE  funds  will  be  used  to  ocntiiiue  oonfonMl  fujel  tank  certification 
tests;  to  continue  ijntegranofToF  radar  PSP  improveuients  into  the  f-15j  to  awntinue  fllghc  testing  of  radar,  electronic 
warfare,  and  weaporut  updates;  to  initiate  F-15/.VJvanced  Medium  large  Air-to-Atr  Missile  (AMR»V-iM)  integration  and 
oompatibility  tests;r  and  for  nwmgement  «nd  engineering  support.  Ihes:?  avionics  and  aiiaament  improvements  are  grouped 
into  a  cost  effeetb/e,  comprehensive  Multi  Staged  Diprcvuiiaent  Pregram  (P5IP). 
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3.  (U)  tTf  1983  Planned  l^ogram:  The  Molti-Staged  Inprovenent  Program,  initiated  for  the  F-1'  with  FY  82  fisiding, 
was  (^signed  to  addtess  f^cific "capability  require Tuenta  esf/ntial  to  meet  the  late  19808  and  1990s  threat.  The 
stages  incl'jde  developirsnt  of  improved  weacc^>n  system  interfaces  hardware  and  software  in^ovemento;  production 
inexarporatiion  of  the  new  capabilities;  ^lnd  retrofit  of  the  system  impro’^ments  to  aircraft  already  in  the  fleet.  The 
jji^rovements  fall  into  eeveral  generic  areas;  target  acquisition,  identification  and  destruction;  oanrand  and  control; 
and  self  frotection.  These  changes  are  specifically  directed  towards  maintaining  the  F-lSs  air  superiority  cepsbility 
against  the  numerically  superior  and  technQlogic2aiy  improving  Soviet  threat.  These  developments  %^1  provide  the 
F-15  with  capabilities  requireni  to  meet  the  expanding  threat  by  utilizing  available  tecnnology  in  oonbination  with 
F-15  growth  potential  and  adaptability. 

(U)  The  expanded  funding  requirements  fior  FCfT&E  associated  %#ith  the  FY  1983  program  represent  efforts  to  maintain 
IjSAF  force  strangth  wiMiout  mere  expensive  development  efforts  whic^  could  mt  be  realistically  fielded  in  the  near 
term.  The  pilanned  pra^i’eun  efficiently  and  effectively  extendc  the  F-l5  operational  effectiveness  and  util  ity.  The 
Air  Fbrce  has  identified  the  requirement  for  additional  F-I5e  to  ocrrect  L*rateqic  defense  force  deficiencies, 
modernize  tactical  forces,  and  reach  force  structure  goals.  The  P-15  offers  the  flexibility  and  potential  to  fulfill 
worldwide  air  ocitbat  tasks,  an1  the  USAF  is  identifying  the  best  configuration,  given  force  striictiire  and  fiscal 
constraints. 

4.  (U)  FY  Planned  Proy^t  A  nimber  of  MFIP  development  itema  wilJ  reach  denonstration/vaiidation/oertifi- 
cation  stzges  prior  to  rY  196S  initiatloii  of  production  inoorpotatioi  and  retrofit.  Efforts  include  integration  of 
the  Proqramrrs^ile  Armanent  Qontrol  Sit  and  interface  development  with  AMRAAM,  JTIDS,  and  AIM-7M;  oontinued  dovalop- 
imnt  ani  test  of  electronic  wnrfaie  updates;  and  de sign/de velopient  of  oammjiications  command  and  oontrol  interfaces. 

Program  to  Oorpietiori  Tnis  is  a  oontiiiuing  px-ograir:.  The  FY  1985  -  19*37  RHTfcE  funding  wLvi  be  used  to 
oof\tinue  integratior  of  inprd’^Tlvirdware  and  softvAre  radar  air-to-air  arii  BOCM  features  into  the  F-15;  tc  oorpiete 
F-15  armaxnint  systems  integration;  anti  for  flight  test  of  radar,  electronic  warfare  and  weapotis  i^latei.  Funds 
continue  F-l5/AM?<AAM  integration;  ani  continued  mission  support,  flight  tijst,  a»(d  other  activities.  The  total  program 
procurefrent  request  has  also  incieaaec.  between  the  tw)  budget  s^bmissiors.  The  .Air  Ftaroe  identified  planning  in  the 
FY  82  Amended  Budget  to  significantly  increase  F-l5  aircraft  procurenenc.  The  FY  83  budget  raises  F*-15  production 
to  a  ntM-e  efficient  rate  anl  provides  for  advanje  procurement  to  support  a  logical  FY  84/FY  85  procur«nent  increase 
to  and  96  aircraft  respectively.  This  results  Ln  oonsideri^la  efficiencies  (TY  $300M)  d'ue  to  sore  efficient 
rates  in  tlu  total  prociTenent  planned  through  the  FYTX’  of  1107  F-15  aircraft  (729^370).  The  Incxeased  rote  coincides 
with  uha  onferly  inoorporation  of  production  avionics  developed  to  ifprovu  the  F-15  Its  mission  scenarios. 
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6.  (U)  Milestones: 


TiUe:  F-15  A~D 
Title:"  F-15  Syadrons 

BuJget  Activity:  Tactical  Programs  #4 

Uate 


A. 

Award  Ibtal  System  Developnent  Contract 

January 

1970 

B. 

Prelimirary  Design  Review 

Septanber 

1970 

C. 

Critical  Design  Review 

April 

1971 

D. 

Engine  Preliminary  Flight  Rating  Test 

February 

1972 

E. 

First  Flight 

July 

1972 

F. 

l£>!vg  Lead  Release  (Production  Approval) 

October 

1972 

G. 

First  Wing  Full  Release 

February 

1973 

H. 

Elicgine  Qialification  Test 

October 

1973 

I. 

Fatigue  Test-3  Lifetimes 

October 

)973 

J. 

Increase  Production  Rate 

January 

1974 

K. 

Begin  Air  Force  Development,  Test,  and  Evaluation 

February 

1974 

L. 

Fatigue  Test-4  Lifetimes 

February 

1974 

M. 

Fjoond  Wing  Release 

October 

1974 

N. 

First  Aircraft  to  Tactical  Air  Oonnand 

Noveniber 

1974 

0, 

Initial  Operational  Capability  (First  Thg  Sq) 

Septenber 

1975 

Pv 

First  'JSAFE  iTpetafcionai  Unit  (Bitburg  AB,  FRG) 

April 

1977 

r. 

First  F-15C/D  Aircraft  Delivered  (Kadena  AB,  JA) 

July 

1979 

R. 

First  PACAF  Opera tioml  Unit  (Kadena  AB,  J^4) 

August 

1979 

S. 

First  Programmuble  Signal  Processor  Configured  Radar  (Camp  New  Amsterdam,  NL) 

June 

1980 

T. 

First  AMRAAM  Firing  (Unguid^4 

June 

1980 

U. 

MCAIR  IR4D  Synthetic  Aperture  Radar  (SAR)  Demonstration  (Vblk  Field) 

Jiwie-Oct 

1981 

V. 

First  Guided  Laun..ii 

November 

1981 

w. 

First  ADTAC  Conversion  (Langley  AFB,  V'a) 

January 

1982 

X. 

MCAIR  IR&D  SAI^  Weapons  Delivery  evaluation'.  (Eglir  WFB,  FI) 

Jan-Mar 

1982 

y. 

USAF  Flight  Evaltation  of  SAR  Demonstrator  (Egllr.  AFB,  Fl^) 

Hirdi 

1982 

2. 

Uigra<ied  Radar  Software  Operattorai  Flight  Program  (OFP)  (f30CM,  Raid  Assessment) 

June 

1982 

a. 

Uogracied  Rader  Sortwore  OF’P  (long  Range  Soarch,  TVB,  Display) 

fterch 

1983 
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Project:  #2858 
Project  Element:  i27130F 
DOO  Mission  Area:  Oounter  Air  §221 

(U)  DErEAILED  BACKGROUWD  DESCRIP^CN;  Itie  USAP  has  stated  requirements  for  increaaed  qiantities  of  around-the- 
clock  a ir-to-sur£aoe  tactical  aircraft  capable  of  under- the-woather  attaci:,  to  oounter  the  increasing  capabilities  of 
threat  systems  v^ich  can  operate  in  the  air  at  low  level  and  on  the  surface  in  poor  weather  conditions.  The  current  TAF 
capability  to  pefonn  adverse  weather  mif  siions  is  extremely  liioited  ana  only  aircraft  equipped  to  operate  in 
condition  can  satisfy  the  operational  need.  The  aircrew  vorkload  to  acooni|^li&h  low  altitude,  under- the-wea the r  weather 
navigation,  penetration  and  attack  tasks  with  state-of-the-art  autoneition/integtation  will  require  two  crewnembers. 

The  F-111  is  today  the  only  aircraft  capable  of  providing  all  weather  ?,ir-to-surfaoe  capability  with  extended  long  range. 
As  the  dual  role  F-4,  v»hich  perfornts  shorter  range  air-to-surfaoe  missions,  is  retired,  replacement  aircraft  are  required. 
In  order  to  minimize  the  expenditure  of  development  funding,  derivatives  of  aircraft  now  in  production  offer  an  affordable 
alternative  to  satisfy  under- the-wea  the  r  missioTi  requirements. 

The  proposed  F-15  derivative  is  a  near  temv/low  risk  option  for  meeting  around-the-clock  air-to-surfaoe  mission  require¬ 
ment  anu  Inoorporates  avionics  provisions  for  the  under- the-wea ther  mission.  The  contractor  has  initiated  development 
of  this  configuration  by  IRfcD.  The  additional  capability  does  not  require  any  structural  modifications,  nor  are  current 
perfomunce  capabilities  degraded.  The  effort  is  largely  inwlvod  with  Inooiporation  of  state-of-che-ai  t  displays  and 
controls;  the  software  integration  of  air-to-surfaoe  modes  into  the  radar  and  atraament  control  si'stao,  and  developnent 
and  integration  of  improved  air-to-surfaoe  armament  interfaces. 

RPATED  ACnVTnES:  PE  27133,  F-16  Sfiadro'is,  Project  2385. 

BY;  The  F-15  derivative  devetopmert  program  will  be  warvugeJ  by  the  F-15  Project  Office,  Aeronautical 
Systems  Division,  Wrlght-Patterac^n  Air  Force  Base,  CW.  Contractors  involved  reiaaln  unchanged.  McDonnell -Doug las 
OorporatioA,  St.  Louis,  MO,  is  the  ccxitracto.*  for  devclcHinent  and  prodtictlon  of  the  F-15  aircraft.  Pratt  k 

Wtutney  Division  of  the  United  Aircraft  Oorporation,  West  Palm  Beach,  FL,  is  ‘he  engine  contractor.  tAighes  Aircraft 
Oottpany,  Culver  City,  CA  produces  tl»e  radar. 

(U)  PROGRAM  .yXOMPLIStfiENTS  AND  FimjRE  PROGRAMS; 

1.  (H)  ^1981  and  ^ior  yoo^lii^xaents;  McDonrell-DDugias,  the  aircraft  prime  oontractor,  Liitiated  tttixxjgh 

IKiD  a  series  of  denTonstratioriF^f  F-I5  air-to-surface  capabilities  utilizing  one  of  the  original  F-15  tw  seat  proto¬ 
type  aircraft.  Tliese  demonstrations  included  waapons  delivery,  improved  radar  air-to-sur&tce  features  and  rear  seat 
Integra teci  weapons  systems  operator  controls  and  displays. 
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Title:  F-15  Derivative 
Title :  F-15  Sqi^rons 

Budget  Activity:  Metical 
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Project:  #28S8  Title:  F~15  Derivative 

Program  Element:  f27130F  Title:  F-15  Syadrons 

DOD  Mission  Area:  Counter  Air  #221  Budget  Activity:  Tactical  Programs  »4 

2.  (U)  FY  1982  Planned  Prx^ram:  The  USAF  requested  $32. 8M  to  initiate  development  of  avionics  and  amament  inter¬ 

faces  u)  inprove  F-15  air-to-surfnce  capabilities  in  a  derivative  aircraft.  These  funds  were  not  provided  by  the  Congress 
arrl  authorization  for  development  of  an  F-15  air-to-surfaoe  derivative  was  withheld  pending  satisfactory  explanation  by 
ti)e  USAF  of  its  total  air- to- surface  requirements.  The  USAF  plans  to  respond  to  the  Congress  during  the  second  quarter 
of  the  fiscal  year.  If  the  Congress  authorizes  the  Air  Ftoroe  bo  initiate  the  derivative  development,  funding  as 
available,  will  be  used  to  demonstrate  air-to-surfaoe  flight  performance  capabilities  and  Initiate  planning  for  develop¬ 
ment  of  necessary  avionics  and  aniament  interfaces. 

1^83  Planned  Program;  The  RDT&E  funding  requested  would  initiate  efforts  associated  with  demonstration 
of  F-15E  derivative  flight  perfontanoe  characteristics;  analysis  of  required  avionics  and  armament  tradeoffs;  development 
of  avionics  and  amament  interfaces;  and  final  definition/deveioproent  of  missionized  weapon  systems  operator  station. 

program  has  been  restructured  due  bo  the  FY  82  funding  denial  and  plans  for  a.i  F-15/F-16  derivative  comparative  flight 
demonstration. 

4.  (U)  FY  1984  Planned  Program:  Air-to-surface  avionics  and  armament  interfaces  nould  enter  validation/verifi¬ 

cation  perfonwnce  demonstrations.  Preproduction  avionics  LBUs  would  be  installed  in  an  F-15D  aircraft  (identical  to 
tl>e  F-15E  in  airframe  configuration^  to  acoomplish  these  tasks. 

Program  to  Oon^letion:  The  FY  1985-1986  funding  would  be  used  to  coirplete  validation/verification  of 
derivative  model  avionics  and  arnament  eijuipment  dvanges. 

6.  (U)  Milestones 


1.  USAF  Presentation  of  Air-to-Surface  Requirement 

2.  Initiate  Derivati\'e  Flight  Performance  Demonstration 


NLT  Mai  1982 
NLT  Jul  ;982 


Budget  Activity:  Tactical  Prograas  #4 
Program  Element:  27130F  y~15  Sguadrona 


Test  and  Evaluation  Data 


(U)  The  F-IS  test  program  was  composed  of  Contractor  Developrent  Test  and  Evi?luatlon  (CDT&E),  Air  Force 
Development  Test  and  Evaluation  (AFDT&E),  Air  Fjrce  Initial  Operational  Test  and  Evaluation  (lOT^E)  and  Follow-on 
Test  and  Evaioatlon.  The  purpose  of  C0T4E  and  AFUfftS  waa  to  provide  necesaary  test  and  analysis  data  to  assure 
that  an  operational  air  superiority  w^.apon  system  would  be  available  at  the  earliest  practical  time.  Test 
objectives  addressed  compliance  with  specifications,  established  performance  capabilities,  assessed  handling 
qualities,  etc.  I0T4E  was  conducted  throughout  Development  Test  and  Evaluation  (DT&E)  to  evaluate  the  operational 
capability  and  suitability  of  the  F-.15  weapon  system.  A  portion  of  Tactical  Air  Command's  (TAG)  I0T4E  involved 
their  participation  In  eleven  system/subsystem  F-15  Air  Force  Preliminary  Evaloatlona  (AFPZ).  Additionally, 
seven  aystem/subiyatem  Initial  AFDT&E  were  conducted  to  permit  Air  Force  Flight  Teat  Center  and  TAG  pilots  to 
evaluate  contractor  fixes  of  mandatory  correction  Items  discovered  during  AFPSs  and  to  aatiafy  early  Air  Potce 
developmental  and  operational  teat  objectives.  Eighteen  F-15As  and  two  F-15Ba  (two-scat  version)  vera  dedicated 
to  the  DT4E/IOT4E  tests. 

^ •  Developrent  Test  snd  Evsluatlon; 

(U)  As  of  30  September  1981,  the  USAF  and  McDonnell  Douglas  DT4E  tvat  teams  hsd  sccumulated  8865  tes 
flights  and  10S90  flight  hours  on  F-15  teat  aircraft  during  the  110  muntha  of  F'-15  DT4E.  during  CY  1978  and 
CY  1079  Included  Tactical  Electronic  Warfare  System  AFDT4E,  Air  Intercept  Hlaslle  Evaluation/  Air  Combat 
Evaluation  computer  aoftware  change  evaluations,  FIDO  engine  stsll/stagnat Ion  and  component  Improvement  tests, 
F-lS/K-lb  r^dar  mutual  interference  teste.  Improved  2UMH  amaunltlon  teste,  programssible  signal  processor 
CUT4E,  F-15  C/D  model  UT4F.,  and  numerous  evAiu.£tlons  of  weapon  ayatem  laiprovementa  designed  to  satisfy  rccom- 
aendatiens  resultis^g  from  e4rller  testing.  Th«  ramaluder  of  this  paragtaph  aummarlsas  the  significant 
DV4E  accoapHahmenta  in  the  F-15  program  from  Che  beginning  of  full  scale  development  la  January  1970 
to  date.  Tne  air  vehicle  critical  design  review  and  the  avionics  equipment  development  review  were  coapletcid 
in  April  and  June  1971,  reapectlvely .  From  July  1071,  af forts  were  directed  to  fabrication  of  cosponeats  and 
flight  test  airplanes  and  extensivf»  ground  testing  of  aubaystJais.  Thrao  demonstration  milaatones  were  completed 
in  February  1972,  Including  the  Engine/Inlat  Compstlblllty  Teat,  the  Structural  Teat  Major  Subassewbllec ,  and 


\ 

J  . 


967 


Budget  Activity:  Tactical  Programs  #A 
Program  Element:  27130F  F~15  Squadrons 


the  Engine  Preliminary  Flight  Rating  Test  (PFRT)  Milestones.  To  obtain  Increased  engine  efflcienclek  over 
the  PFRT  engine  (Series  I  configuration)  the  Air  Force  decided^  in  March  1972,  to  use  the  alternate  design 
being  carried  as  a  parallel  effort.  This  engine  became  Series  II,  the  configuration  planned  for  Military 
Qualification  Teats  and  subsequent  production.  F-15  first  flight  occurred  on  27  July  1972  beginning  a  highly 
successful  flight  cest  pro;^ram.  The  flying  qualities.  AFPE  was  completed  In  Sentember  1972,  with  favorable 
results.  The  Initial  Airbor'~e  Avionics  Performance  Hilestonc  was  completed  on  2  December  1972.  Two  structural 
demonstration  milestones  were  completed  In  Januar/  1973,  including  thu  Fatigue  Teat  One  Lifetime  and  Static 
Test  :o  Crltlcsl  Conditions.  The  FlOO  englns  endurance  qualification  teat,  delayed  beyond  planned  completion 
date  of  February  1973  by  technical  problems,  was  Qucce.ssfully  completed  on  12  October  1973. 

AM  major  structural  testing  milestones  were  met  when  the  fbtlgue  tests  to  three  and  four  lifetimes 
were  coaplete^  lu  March  1974.  The  Air  Force  Development  Test  erl  Evaluation  (AFDTAE)  began  at  Edwards  AFB  In 
February  1974.  The  external  Stores  Flutter  Release  Milestone  was  corploted  l;i  August  1974 «  With  the  exception 
of  a  single  aircraft  conducting  limited  srmamenc  follow-on  testing,  all  Contracter  Development,  Test,  and 
Evaluation  (CDT4E)  was  completed  in  November  1974.  All  high  angle-of'-at tack  and  pin  testing  was  completed  in 
August  1975.  The  Equipment  Qualified  Hllciitone  was  coe5;>ieted  In  March  1977,  and  the  Aerospace  Ground  Equipment 
In-Place  Milestone  was  completed  In  Hay  1977.  Flight  evaluation  of  the  ulr  Intercept  Missile  E/aluat ion/Al r 
Combat  Evaluation  changes  to  the  coaputei  software,  F-15/F-16  radar  mutual  Interference  tests,  and  the  AIM-9L 
integration  effort  was  completed  In  l>78.  AFOTiE  of  the  AN/AIJl-56  Radar  Warning  Receiver  "New  Threat"  progr.nm 
was  completed  .end  an  Interim  filghr  test  report  published  In  1978.  Tlic  New  Threats  consisted  of  three  major 
luproveaents .  One  feature  allows  ‘.he  AI^-56  to  sort  out  and  snslyce^ 

capability.  A  second  modiflcstloo  gives  Increased  cspablUty  to 
detect  thrasti  that  are  ^  Ti.e  final  change,  termed 

^  Succesaful  operation  of  the  wire  demon- 

at  rated.  However,  the  sottuarc  cape  at  11 1  had  New  'nircst~related  problems  as  well  as  some  carry-over  deficien¬ 
cies  from  the  current  Operatlcnal  Flight  Program.  Further  development  end  testing  vas  required  before  release. 
In  1978,  CDT4l^  s^.d  AFDT4E  of  the  Jet  fuel  Starter  elr  start  cspsbllkry  vas  completed.  Testing  under  the  FIOO 
Engine  Component  improvement  Program,  including  solutions  to  the  FIOO  stall/atagnatloa  problem,  continued 
throughout  l'^79  and  1980.  The  susceptibility  of  the  FIOO  engine  compressor  stalls  follovad  by  stagnations 
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Budget  Activity ;  Tactical  Pjrograms  #4 
frogram  Element;  2713QF  F-15  Squadrona 

and  the  resultant  durability  probleue  have  been  areas  of  major  concern.  With  Incorporation  of  planned  flxea» 
all  of  which  have  been  tested »  the  previous  F-IS  acall/atagnation  rate  of  i>0  Incident  per  ICOO  engine  flight 
hours  wae  reduced.  Development  and  test  of  thr  F~15  C/0  model.  Production  Eagle  Package  2000  Improvement 
(2,000  lbs  additional  Internal  fuel,  piovlslons  for  conformal  fuel  tanka  and  capability  for  higher  takeoff 
groan  weight),  which  was  initiated  In  ttld-1976,  wac  completed  In  19B0.  CDT&E  and  AFDTAE  of  thw  C/D  iK>del 
began  In  February  and  May  1979,  r^i jpectlvely.  CDT4E  of  the  Imprc^ved  monopulse  AXM-7M  began  In  October  l‘;79- 
Finally,  development  and  teat  of  the  programmable  signal  processor  ^PSP)  for  the  F-15  rada. ,  which  began  in 
1978,  continued  Into  1982.  While  containing  some  minor  dlacrepcnclea,  the  first  PSP  operational  flight  program 
delivered  In  May  1980  was  as  good  or  better  than  curitnc  aircraft  radar  capabilities.  The  dlscrcpanclea  were 
corrected  with  a  tape  revision  In  October  I960*  The  development  of  the  Raid  Aaseeament  Mode  (RAM)  took  longer 
than  originally  expected.  Radar  Incorporation  of  the  RAM  occurred  In  May  1981.  Maintainability  and  reli¬ 
ability  testing  of  the  F  15  W.^apon  Systes  was  a  apeclal  subject  of  Operational  Teat  and  evaluation  ae  dlsouisocd 
b^low. 

^ *  Operetlonsl  Teat  and  Evaluations; 

(U)  Initial  Operational  Test  and  Evaluation  (lOT&E):  The  F-15  lOTSE  was  part  of  a  combined  lOTAE/Alr 
Force  and  contraccor  Ds/elopoent  Test  and  Evaluation  (tT4E)  conducted  at  Edwards  AFB,  CA,  using  data  from 
contractor  and  Air  Force  DT&E  jorticn  flown  July  1972  through  3G  June  1975.  The  Initlnl  Operational  Teat  and 
Evaluation  (I0T6E)  was  USAF  directed.  Tactical  Air  Command  conducted,  and  Air  Force  Teat  and  Evaluation  Center 
monitored.  The  lOTAR  provided  esrlmatea  of  system  operational  effectiveness  end  eultablMty  in  support  ^f 
i^fenae  System  Acquisition  Review  Council  decisions  related  tu  Increased  ;;}roductlon  r«te.  Specific  teat 
objectives  addressed  botn  air-to-air  and  alr-tc-ground  mlaalcn  rolea.  A460  sorties  were  flown  In  the  2.5 
year  effort*  Major  findings  were: 

(U)  The  aircraft  had  superior  handling  and  f/ight  characterlstlca.  Improvewer.rs  vr-.re  requested  tc 
cockpit  situation  nwarenesa  cueing  to  assist  pilots  In  taking  full  advantege  of  the  aircraft  ra;4bill*:lea. 
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(U)  Pilot  workload  was  satisfactory,  but  certain  fire  control  automation  was  requested  for  close-in 
engagements. 

(U)  AIM-TF/F-iS  Interface  was  sstistactoiy.  Carriage  problems  and  cueing  errors  were  n-ited  In  AIM-9E 

testing. 

(U)  F-15  was  an  effective  platform  for  air-to-ground  ordnance  delivery* 

(U)  The  continual  change  of  hcrdwarc  and  software  throughout  the  test  program  precluded  establishment 
tf  a  data  base  for  reliability  assessments.  The  Imisaturlty  cf  the  b.uiltln-test  and  non-dellvery  of  major 
segments  of  test  equipment  were  major  limiting  factors  In  the  overall  suitability  evaluation* 

(U)  Follow-on  Test  and  Evaluation  (FOT&E):  The  F-15  FOT&E  was  an  Independent  test  and  evaluation  managed 
by  the  Air  Force  Test  and  Evaluation  Center  (AFTEC)  and  conducted  by  the  38th  Tactical  Fighter  Training  Wing 
at  Luke  AFB,  Arlsjna.  The  objectives  of  FOT&Z  were  to  verify  the  operational  effectiveness  ard  suitability, 
which  included  assessment  of  the  logistical  suppcrtabllliy,  life  cycle  costSr  and  idetiClf ication  of  dealiabl; 
modifications  or  trade-offs  for  the  production  1-15  System*  The  FOT&E  commenced  in  {larch  1975  and  finished 
In  July  1976  ifslng  a  total  cf  1111  F-15  sortleo  ar 1  approximately  900  support  sorties.  Evaluation  sorties 
were  flown  by  AFTEC  and  Tactical  Air  Comtsiand  pilots.  Maintenance  was  performed  by  Air  Force  personnel . 

The  F-15  was  found  to  be  an  excellent  '?^ap*jn  system  for  alr-to-air  combat.  The  Jong-rangr,  look-doim 
capability  of  the  radar  wade  It  extremely  effective  In  intercept  operations  and  cllowed  it  to  enter  most  engage¬ 
ments  from  a  position  of  advantage.  Howcv.*r,  there  were  several  major  operational  deficiencies  Identified 
during  Follow-on  Test  and  'ivaluaclon  which  were  l^lt  to  limit  the  full  operational  capability  of  the  F-15A. 

The  major  operational  deficiencies  identified  were  (1)  unreliable  fuel  supply  to  the  engines  in  the  event  of 
aircraft  electrical  failure,  (2)_fuel  transfer  problems,  (3)  unrella^'-le  landing  gear  Indications  (4)  fire 
control  system  problems  and  (5)  F-15  Pregram  Office  took 

action  to  correct  each  of  these ‘deficiencies.  Improv>uienta  in  the  emergency  boose  pump  ground  check  switch 
and  the  emergenc**  power  system  are  being  IncorporetoU  Into  production  aircraft  and  have  been  retrofitted 
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Budget  Activity:  Tactical  Programs  #A 
Program  Element:  27130F  F-15  Squadrons 


I  into  all  previously  delivered  F-lSs  elluiinate  unreliable  fuel  supply  during  electrical  failures>i.  Problems 

I  associated  with  fuel  transfer  pump  malfunctions  were  corrected  by  providing  more  detailed  information  to  the 

I  pilot  on  actions  to  be  taken  when  a  transfer  malfunction  occurs.  A  review  was  also  initiated  to  determine 

i  whether  additional  cockpit  cues  of  this  malfunction  were  required.  Action  resulting  from  this  problem  was 

closed  in  April  19V 7.  The  landing  gear  position  indicating  syatea  was  corrected  by  minor  engineering  changes 
approved  iz-  October  1976  and  February  1977.  These  changes  have  been  in  all  prodiiction  aircraft  since  February 
]977  und  were  also  retrofitted  Into  all  previously  delivered  F~158.  Fire  control  system  problems  were  corrected 
by  a  central  computer  operational  flight  program  update.  Finally,  solution  to  the 
problem  hsA  beer.  Identified  and  the  fix  was  Included  in  the  ^ 


(U)  Testing  indicated  that  the  F-IS  would  return  from  a  ^^iisslon  capable  of  further  mlaslons  50  percent  of 
the  time.  Experience  shows  that  with  the  i>l5C/D  this  to  be  69.1  percent.  Testing  resulted  in  an  estimate  of 
40  maintenance  manhours  per  flying  hour.  Experience  r'^iflects  31.16  and  23.28  for  the  F-15A/B  and  F~15C/D 
respect Ively.  The  manpower  requirements  necessary  to  support  a  72  aircraft  wing  were  estimated  at  appro:-’ 
Imately  1000  authorizations. 

In  addition  to  the  above  testing,  an  Initial  Operational  Test  and  Evaluation  (lOTSE)  of  the  F-15 
Tactical  Electronic  Warfare  System  (TEWS)  uas  conducted  by  the  US  Air  Force  Tactical  Air  Warfare  Center,  Eglin 
AFB,  Florida.  The  lasources  of  the  Armament  Development  anJ  Test;  Center,  the  Naval  Weapons  Center,  and  the 
6512  Test  Squadron,  Air  Force  Systems  Command  were  us  id  during  the  test.  The  test  was  ccnducteh  simultaneously 
with  Air  Force  and  contractor  Development  Test  and  Evaluation  (DT&E)  from  February  1974  thror.gh  October  1976. 
The  lOr&E,  Air  Force  directed  and  Air  Force  Test  and  Evaluation  Center  monitored,  was  comprised  of  325  sorties. 
The  purpose  of  this  I0T4E  was  to  evaluate  the  capability  of  the  F-15  TEWS  to  protect  the  aircraft  against 
surface-to-air  and  alr-to-alr  threats.  Air  Force  personnel  performed  organizational  level  maintenanue  for 
the  F-13  TEWS.  However,  intermediate  and  depot  maintenance  support  was  accomplished  entirely  by  contractor 
engineers  and  technicians  using  interim  special  teat  equipment.  Major  conclusions  were  (1)  basic  system  oper¬ 
ation  was  verified,! 
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Budget  Activity:  Tactical  Programs  M 
Program  Element:  27130?  F-15  Squadrons 


(U)  The  TEWS  has  the  potfcnttal  to  give  the  flghtev  pilot  an  electronic  warfare  (EW)  capability  far  superior 
to  that  of  previous  tactlcai  EW  tysterori.  A  number  of  equipment  design  changes  and  softv^are  modifications 
have  been  Implemented  to  correct  both  the  functional  deficiencies  and  to  provide  additional  capability. 

Tnese  changes  and  icodif ications  are  currencly  being  tested  by  the  CSAF  Tacticar  Air  Warfare  Center  In  an 
extension  of  the  previous  Development  Test  and  Evalua*:loo  (DTdiE)/Iiiitial  Operational  Test  and  Evaluition 
{JlCT^E).  a  report  addressing  ongoing  testing  of  Radar  Warning  Receiver  (PWR)  tureat  upda''es  was  published 
in  late  1P80,  and  a  similar  detailed  review  of  Air  Force  Systems  Command  Countermeasures  Dispenser  Set  (CDS) 
test  activities  was  completed  In  the  latter  part  of  1931. 

(U)  An  lOTiE  of  the  Overload  Warning  System  (OWS)  was  conducted  by  the  U.S.  Air  Force  Tactical  Fighter 
Weapons  Center,  Nellis  AFB,  Nevada.  I.ie  purpose  cf  this  lOT&E  was  to  evaluate  the  capability  of  the  F-15  OWS 
to  provide  timely  pilot  warning  of  an  Impending  aircraft  overload  condition.  The  OWS  should  x  ^.uuce  F-IS 
airframe  damage  renultlng  frum  flight  overlocd  situations  as  well  as  permitting  more  effective  employment  of 
the  F--15.  The  OWS  I0T4E  report  was  relaued  In  March  1981. 

(U)  An  Improved  coftur.  'c  programmable  version  of  the  F-15  APG-63  radar  signal  processor  entered  In  develop- 
Bcnt  la  1978.  Produc!:*on  units  were  initially  delivered  tc  the  Air  Force  in  May  1980.  The  Tactical  Air  Command 
(TAC)  part iclpi.ccd  in  the  Air  Force  Systems  Command  conducted  DT&E  of  the  Improved  radar.  Phase  I  of  this 
DT&E  wa?  complcicd  lu  April  1981.  TAC  conducted  a  Qualification  Operational  Test  and  Evaluation  to  evaluate 
the  operational  effectiveness  and  suitability,  supportablllty ,  and  maintainability  of  F-15  alrcr^^ft  equipped 
with  the  modified  radar.  Tills  test  was  completed  In  May  1981  and  a  final  report  was  released  In  July  1981. 
During  DTiE  sever£.l  deficiencies  were  addressed  by  Air  Force  Systems  Command  and  contractor  teams.  An  initial 
version  of  the  software  program  was  delivered  to  the  tactical  forces  in  1980  and  an  expanded  version,  Including 
the  raid  assessment  mode  (KAII),  was  released  to  the  Tactical  All  Forces  In  May  1981.  The  modified  APC-63  with 
fully  developed  software  provides  the  F-15  with  Increased  electronic  counter  countermeasures  (ECCM),  Improved 
target  resolution,  and  the  capabllUy  to  expeditiously  incorporate  track-whlle-acan  (TWS)  and  non-cooperative 
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Budget  Activity:  Tec t leal  Programe  #4 
Program  Element:  27130F  F-15  Squadroaa 


B.  Technical 


1.  Design  Mission  Take-off  Wt,  lb  40,000  41,491 

2.  Take-off  Wing  Loading,  Ib/ft  66  68 

3.  Uninstalled  Thrust-to-Takc- 

off  Weight  Ratio  1.17  1.15 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  /7.7131F  (6422 5F)  Title:  A~10  Squadrons 

DOD  Mission  Area:  Close  Air  Suppcrt/Battlef ield  Interdiction. #223  Budget  Activity:  Tactical  Programs, #4 

(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number  Title 

FY  1981 
Actual  ^ 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additxonal 

To  Completion 

Total 
Estimated 
Costs _ 

TOTAL  FOR  PROGRAM  ELEMENT 

34,796 

13,947 

6,488 

4,845 

5,776 

493,852 

fU)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  The  A-IO  is  a  single  seat  aircraft  specifically  designed  for  the 
Close  Air  Support  (CAS>  mission.  High  survivability  is  a  primary  design  feature.  It  has  b  high  velocity,  rapid  fire, 
30  rail  1 imeL^r(ma)  gun  for  increased  target  kill  effectiveness  and  can  carry  a  large  and  variable  external  lo^d  of 
convent  lone 'I  ordnance.  The  A-lO  Is  designed  to  operate  in  the  European  threat  environment  and  Its  primary  mission  is 
to  attack  targets  in  close  proximity  to  friendly  forces  in  support  of  the  ground  battle. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Includes  funds  to  continue  minimal  flight  testing  and  laboratory  and  engineering 
support  to  resolve  correction  of  service  revealed  problems.  Continuation  of  the  development  of  ths  two-seat  A-lOB 
trainer  configuration  directed  by  Congress  in  the  FY  81  Defense  Appropriation  Exll  is  included  in  the  FY  1983  request. 
The  request  alsj  includes  A-IO  peculiar  LANTIRN  integration  and  improvements  for  potential  avionics  enhancements  for 


self 

-protection.  The  FY  1983  ROT&E  estimate  was 

provided 

by  the  A-10 

program  office 

at  Uright-Patterson 

AFB,  OH  and 

was 

based  in  part  on  contractor 

inputs . 

(U) 

COMPARISON  Wlih  FY  1982  DESCRIPTIVE  SUMMARY: 

Total 

FY  1981 

FY  ^982 

FY  1983 

FY  1984 

Additional 

Estimated 

- - 

Estimate 

Estimate 

Estimate 

To  Completion 

Coats 

RDT&E 

33,446 

14,000 

4,600 

:^,200 

46  5,200 

Proc  iremer.t  (Aircraft)  U 

623,600 

550,900 

0 

0 

^  ,903,300 

(Quantity) 

(6C) 

(60)2/ 

0 

0 

(747)2/ 

(U) 

OTHER  APPROPRIATION  FUNDS; 

Procurement  (Aircraft)  1/ 

S13.  500 

235,900 

360,700 

0 

0 

4,940,300 

(Quantity) 

(60) 

(20) 

(2'')2/ 

(727)  2/ 

W  includes  Initial  spares  Includes  14  two-seat  A-lOB  trainer  aircraft 


Progran  Element:  #27131F  Title:  A~10  Squadrons 

DOr  Mlsa^jn  Area:  Close  Air  Support/Battlefield  Interdiction, #223  Budget  Activity:  Tactical  Programs, #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  A-10  Is  a  sneciallred  aircraft  designed  for  the  Close  Air  Support  (CAS> 
mission.  I*,  will  replince  aging  or  less  effective  aircraft  In  CAS.  Studies  performed  between  1967  and  1969  led  to 
a  firm  definition  of  the  mission  requirements  and  an  optimized  set  of  .ilrcraft  characteristics.  The  developi^ent  of 
the  A-IO  was  Initiated,  usln^,  a  competitive  prototype  approach,  with  "deslgn-to-cost"  management  goals.  The  A-10, 
a  single  seat,  twin  turbofan  aircraft.  Is  designed  to  operate  in  the  Intense  antiaircraft  artillery  (AAA)  environment 
that  Is  anticipated  to  be  employed  by  enemy  forces.  The  European  threat  environment  Includes  a  high  density  of  23  milli¬ 
meter  (mm)  AAA  weapons.  Infrared  heat  seeking  and  radar  guided  surface-to-air  missiles.  The  aircraft  has  been  hardened 
to  counter  the  Soviet  23fflm  weapons  and  will  carry  those  Infrared  and  electronic  countermeasures  known  to  counter  Soviet 
surface-to-air  missile  threat.  The  A-10  has  an  austere  basing  and  extended  air  loiter  capability.  This  aircraft  has 
both  a  standoff  and  clone-ln  capability  to  defeat  enjmy  armor.  The  A-10  will  utilize  the  Maverick  missile  when  standoff 
tactics  arc  enplnyed  and  the  GAU-8  30mm  gun  for  close-in  attack  of  enemy  armor.  The  A-lO  Is  highly  maneuverable  and  can 
carry  a  large  and  flexible  external  ordnance  payload. 

(U)  REUTED  ACTIVITIES;  The  A-IO  utilizes  the  General  Electric  rF3A-100  engine  which  is  a  modification  of  the  TF34-A00 
engine  developed  by  the  Navy  for  the  S-3A  (Antl-Suhmarlne  Warfare  Aircraft),  Program  Element  (PE)  2421 5N.  The  TF34-100 
engine  was  developed  by  the  Air  Force  for  A-10  application  and  Includes  several  cost  saving  features.  Ti:e  A-10  Program 
Office  and  Navy  have  worked  closely  to  ensure  t  high  degree  of  commonality  between  both  engine  models.  The  A-iO  Is  the 
first  weapon  aystem  to  use  the  C..J-8  30mm  gun  system,  developed  under  PE  6460^.  The  A-IO  Program  Office  had  overall 
management  responsibility  for  the  uAU-d;  however,  the  gun  program  was  transferred  to  Warner-Roblns  Air  Logistics  Center, 
Robins  AFB,  C&.  Sacramento  Air  Lc.^,lstics  Center,  McClellan  AFB,  C*,  now  has  overall  program  management  responsibility  for 
the  A-IO  program.  The  ccaf  the  gun  development  as  related  to  Integration  and  tostlng  with  the  A-IO  la  borne  by  the 
A-10  element.  The  A-IO  e-so  employs  the  Maverick  ACM-65  (Tactical  Alr-tc-Cfound  Mlaalle),  PE  27313F.  Weapon  System 
Trainers  for  the  A-10  were  developed  in  PE  64227F.  The  Standard  Inertial  Navigation  System,  developed  under  PE  64201F, 
Is  being  installed  In  the  A-IO.  The  $14. 9N  for  PE  642C1F  la  not  shown  In  the  A-10  RDT&E  although  the  A- .0  Selected 
Acquisition  Report  has  Included  these  costs  tn  the  A-10  Development.  The  Low  Altitude  Navigation  and  Targeting  Infrared 
System  for  Night  (LANTIRN)  being  developed  under  PE  63219F  is  planned  for  Integration  on  the  A-IO  by  a  Class  V  Aircraft 
Modification. 

WORK  PERFORMED  BY;  The  A-10  production  progren  is  managed  by  the  A-IO  System  Program  Office,  Aeronautical  Systems 
Olvlalon,  Wf Ight-'F-'r terson  Air  Force  Base,  OH.  The  prime  contractor  for  the  A-IO  fa  Fairchild  Republic  Company, 
Karalngdale,  L.I.,  NY.  The  GAU-8  30®m,  gar.  contractor  la  General  Electric,  Burlington,  VT.  Tne  TF34-100  engine  is 
managed  by  the  iian  Antonio  Air  Logistics  Center,  Kelly  AFB,  Tx.  The  engine  contractor  is  General  Electric,  Lyan,  MA. 


Program  element:  #27131?; 

DOD  Mission  Area  Close  Air  Support/Eattlei'leld  Interdiction, #223 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


Title:  A-IO  Squadrons 

Budget  Activity:  Tactical  Programs, #4 


J;  <«)  PrjU^^  T1,o  A~10  was  selected  for  development  es  the  result  of  a  prototype  compet¬ 
itive  tlon  ending  in  December  1972,  Comparative  analyses  showed  that  the  A- 10  would  be  more  than  twl«  as  cost-effec- 

A  I’r.i  ""‘"i**^***^*  aircraft  in  supporting  ground  forces  in  a  European  environment.  DOD  approval  ras  granted 

and  the  A-IO  development  contracts  were  awarded  on  1  March  1973.  The  detailed  design  refinement  of  the  A-10  began 

fabrlcaaorin*Janulrv  •^74  ®!'*''**  development  continued  through  June  1975.  The  static  test  article  entered 

fabrication  in  Januar,.  i974.  In  response  to  Congressional  direction  on  the  FT  1C:4  budget,  the  quantity  of  Develop¬ 
ment,  Test  and  Evaluation  (OT4E)  aircraft  in  FY  1974  was  reduced  from  ten  to  six  and  a  fly-off  between  the  A-10  and 

1975''''’dt&E  tear?*  <  aircraft  was  delivered  In  February 

nVl'h  initiated  In  February  1975  and  waa  completed  in  Septemb^^r  1977.  Initial  operational  capabllltj 

of  the  first  operating  squadron  was  accomplished  in  October  1977.  Follow-on  DTAE  testing  of  directed  aircraft 
enhancements  (Inertial  Navigation  System,  Internal  chaff/flare  system  and  ALR-69  radar  warning  s/atem)  is  in  progress 
f!tllurr\r  have  been  InUlated  to  prevent  excessive  gun  gases  from  er.terlng  the  engine.  Lllow-on 

testing  was  initiated  to  verify  changes  required  as  a  result  of  more  severe  operational  usage  as  well  as 

Lv"loJ.«rin  InUl.Md*"*  *  ^  *-I0»  tr.ln.r  .trcr.ft 

ll^i  include,  effort  to  provide  BlnlauB  .u.t.lnlnjf  flight  te.t,  l.boretory  and  englneer- 

g  .  pport  to  reaclve  .ervlce  revealed  probleaa,  loprove  the  envlronaental  control  ayatea,  and  evaluate  potential 

AUltid’  N"virM*"‘‘’  AT  'ffcctlveue.a  and  aurvlvablllty  In  nlght/loa  altitude  envlronaenta.  a.ch  ea  I.ow 

•"'*  T.rgetl.ig  Infrared  Syaiema  for  Night  (UlffIRN).  The  FY  1982  RDTtE  program  funding  la  unchanged. 
The  procure.e„  eatlaatc  we.  decreed  by  $315.0  allllon  a.  a  r.ault  of  reducing  the  q'uantlty  fro. lo  aircraft  to 

20.  The  resulting  unit  .lyuway  cost  Increaaes  221  because  of  lover  production  rates. 

3.  (U)  FY  1963  Planned  P^^raa;  Continue  alnljua  sustaining  flight  te.t,  l.boratory  and  engineering  support  to 

resolve  .ervlce  revealed  problem.,  improve  aaaunltioo  storage  end  shipping  containers,  continue  UNIIRN *integratlo.^ 

cr«: d”’^  the  n  RDT«  prog... 

increased  by  $1.9  million  for  continued  development  and  test  of  the  two-teat  A-lOB  trainer  aircraft.  The  procurement 

Thl  r«!inns‘pri98f  “*  stretching  the  A-10  aircraft  procurement  through  FY  1983. 

SuLIry  ’  “n‘l  cost  bm.ed  on  the  FY  1982  De.crlptlve 

Coi.tlnti#  .unlmta  su'jtalnlng  flight  test,  iiAboratory,  and  eneineerina  sut  ort  to 

lIprl:L‘:iu-;ro7e7u^^^^  integration,  and  evaluate  potential  avionics  enhancements  for 


S.  (U)  ^  c omp  1  e t i ot » :  Follow-or.  development  efforts  are  planned  through  H  1936. 

generally  be  directed  toward  expanding  capabilities  and  resolving  service  revealed  problems. 


RDTi-Ci  efforts  will 
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Prcgrafi)  Element:  #27131F 

DoD  Mission  Area:  Close  All  Support/Battlefield  Intgrdlctlon,#233 


Title:  A-10  Squadrons 

Budget  Activity:  Tactical  Programs, 


6.  (U)  Milestones: 


DATE 


A.  Award  full-scale  dev/prod  contract 

B.  Critical  Design  Review 

C.  Complete  GAU-8/A  prototype  demonstration 

D.  Production  Readiness  Review 

E.  DSARC  IIIA  &  long  lead  production  release 

F.  Engine  Qualification  Test  Complete 

G.  First  flight  DT&E  alrcri«f£ 

H.  Fatigue  test  one  llfetloie  complete 

I.  First  Single-Seat  Production  Aircraft  Delivery 

J.  DSARC  Ills  major  production  decision 

K.  Initial  Operational  Capability 

L.  Activate  USAFE  Base 

H.  First  Two-Seat  Production  Aircraft  Delivery 
N.  Complete  Follo%r-on  Development  Program 


Mar 

1973 

May 

1974 

May 

1974 

hay 

1974 

Jul 

1974 

Oct 

197h 

Feb 

1975 

Oft 

1975 

Nov 

1975 

Feb 

1976 

Oct 

197; 

Jan 

1979 

♦(Dec  Apr 

I9b4 

Sep 

19£6 

*  Date  presenled  in  Fiscal  Yoar  1982  Descriptive  Sumoury 


(U)  Explanation  of  Milestone  Changes 

M.  Delivery  of  first  two  seat  aircraft  delayed  as  a  result  of  reatructurlrg  the  A-IO  production  as  20  aircraft  In 
FY  82  and  20  in  FY  83. 


7.  (U)  Resources;  N/A 

8.  (U)  Comparison  with  FY  1982  Budget  Data;  N/A 


97ft 

I 

j  i  ‘ 


i 


k-  t 


i 


Ptogram  Element:  !?27131F  Title:  A-10  Squadrons 

DoD  Mission  Area:  Close  Air  Support/Battlaf ield  Interdiction, f223  Budget  Activity:  Tactical  Programs, #4 

1.  (U)  Development  Test  and  Evaluation:  In  1966,  the  Chief  of  Staff  of  the  Air  Force  directed  that  action  be  taken  to 

develop  a  new  aircraft  specialized  for  the  Close  Air  Support  mission.  This  direction  reflected  the  need  for  an  aircraft 

which  would  replace  aging  or  less  effective  aircraft  used  in  Close  Air  Support  and  to  provide  optimum  Close  Air 
Support  at  least  cost.  This  requirement  uflll  exists  and  is  being  satisfied  ^y  the  A*-10.  The  development  of  the  A-10 

was  initiated,  using  a  competitive  prototype  approach,  with  *’design-to-cost*'  managewent  goals.  On  28  February  1973, 

the  Department  of  Defense  approved  the  development  of  the  A-10  and  the  Air  Force  awarded  contracts  to  Fairchild 
Republic  Company  (airframe)  and  General  Electric  Company  (TF34  engine)  for  this  effort. 

(U)  An  extensive  revl^jw  of  the  A-IO  program  vas  accomplished  in  July  197A  to  determine  if  the  A-10  was  ready  tc  enter 
low  rate  production.  A  detailed  assessment  of  the  test  program  and  a  review  of  the  A-lO's  production  readiness  pjtsture 
were  made.  The  results  of  this  review  culminated  in  the  approviil  to  procure  32  A-10  production  aircraft. 

(U)  The  TF34-100  engine  completed  qualification  testing  In  October  1974.  The  two  prototype  aircraft  continued  to 
support  the  development  program  until  June  1973.  The  first  of  six  Development  Test  and  Evaluation  aircraft  was  deliv¬ 
ered  in  February  1975.  These  alicraft  were  used  to  test  the  following  areas:  aerodynamics,  performance,  freedom  from 
flutter,  100  percent  air  loads,  armament  aystems,  suboyatems,  climatic/adverde  weather  testing  and  initial  opera¬ 
tional  tests.  The  performance  thresholds  were  met  or  exceeded  with  the  exception  of  forward  airstrip  takeoff  and 
landing  distance.  These  parameter  values  were  assess  :d  and  found  to  have  little  Impact  on  the  A-lO'a  operational 
utility.  All  major  test  milestones  required  prior  to  the  full  rate  production  decision  were  accomplished.  The  bomb 
and  strafe  accuracy  tests  demonstrfitrd  the  AGIO’s  oxc-^llcnt  weapon  delivery  capability.  The  A-10  technical  risks  were 
minimized  prior  to  production  go  ahead. 

(U)  The  static  test  article  has  ouccessfully  deao.istrated  freedom  from  permanent  deformation  at  design  limit  load 
and  the  ability  to  withstand  ultimate  strength  (1.5  times  limit  load).  Tht  A-10  was  certified  to  6000  hours  service 
life  in  May  1976;  however,  current  operational  usage  is  more  severe  than  originally  forecast  resulting  in  a  service  life 
of  4500  hours.  The  cold  work  of  approximitely  1400  fastener  holes  in  the  center  wing  section  is  required  to  achieve  at 
least  6000  hours  based  on  the  current,  more  severe  operational  usage.  Three  fsvigue  tear  failures  following  the  certifi¬ 
cation  confirmed  the  cold  work  of  the  fastener  holes  in  the  center  wing  section  sad  resulted  In  a  decision  to  thicken 
the  outer  wing  section  skin  panels  to  e^'tend  the  wing  life  to  8000  hours.  Additional  testing  is  being  conducted  to 
validate  an  8000  hour  service  life  with  the  more  severe  operational  usage. 

(0)  In  June  1978  and  again  in  the  summer  of  1979,  engine  rollbacks  during  gunfiring  %««re  exp&riuuced^  An  extensive 
flight  tent  investigation  was  initiated  and  Interlc  and  permanent  solutions  are  being  develops*^"  The  interim  aolutlin 
provides  continuous  engine  ignition  whenever  the  gun  is  fired.  Continuous  engine  Ignition  and  regularly  scheduled 
engine  water  washings  have  eltainared  engine  disturbances  during  gunfiring  Two  solutions  which  div«»rt  the  hot  gun 
gases  away  from  the  engine  are  >elng  tested  prior  to  incorporation  on  all  A-lOa. 
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Progran  Elearnt:  I27131F  Title:  A~10  Squadrons 

DoD  MlaaloR  Area;  Clooe  Air  Support/Battlef leld  Interdlctlon>l223  Budget  Activity:  Tactical  Prograas,#4 

(U)  Follo'w-'on  Develo^aent  Teat  and  Evaluation  testing  of  selected  enhancenentb  (internal  chaff/flare,  inertial  naviga¬ 
tion  system,  improved  ALR-69  and  night/low  altitude  avlonicii)  is  nov  in  progress.  The  Research^  Developsient ,  Test  and 
Evaluation  aircraft  have  been  modified  to  logistics  supportable  configurations.  These  aircraft  will  be  used  wit$ in  Air 
Force  Systems  Command  fot  follow-on  testing  requiring  the  use  of  A-10  test  bed  aircraft. 

2.  (U)  Operational  Test  and  Evaluation:  Phase  I  Initial  Operational  Test  and  Evaluation  of  the  A-10  was  con(  cr.,'ed  in 
conjunction  with  Development  Test  and  Evaluation  of  the  prototype  YA-IO  aircraft  frosi  March  1973  through  June  1975. 
Phase  II  Initial  Operational  Te.<it  and  Evaluation,  using  six  preproduction  aircraft  and  later  thren  production  aircraft, 
began  In  April  1975  and  was  completed  in  March  1976.  Limited  aircraft  availability  prohibited  evaluation  of  multiship 
employment  concepts  and  tactics;  however,  adequate  data  were  available  to  make  an  assessment  of  the  A-lOA  aircraft. 

(U)  The  combined  Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation  for  the  preproduction  aircraft 
uaa  conducted  at  the  Edwards  Air  Force  Base,  George  Air  Force  Base,  and  Nellis  Air  Force  Base  ranges.  An  Air  Force 
Test  and  Evaluation  Center  test  team  composed  of  personnel  from  Air  Force  Test  and  Evaluation  Center,  Tactical  Air 
Comiaand,  Air  Force  Logistics  Command,  and  Air  Training  Comsuind  conducted  the  Initial  Operational  Teat  and  Evaluation 
portion  of  the  test.  The  purooie  of  the  Initial  Operational  Test  and  Evaluation  was  to  evaluate  the  operational  suita¬ 
bility  and  operational  effectiveness  of  the  A-10  preproduction  aircraft.  Missions  were  flown  to  evaluate  the  aircraft, 
airborne  performance,  and  handling  qualities;  pilot  workload;  air  refueling  capability;  weapons  delivery  accuracy; 
defensive  combat  maneuvering  capability;  and  night /weather  operations.  Tn  addition,  the  close  air  support  missions 
(s’  pport  of  troops,  convoy  escort,  preparatory  attacks,  armed  reconnaissance,  and  combat  search  and  rescue)  were  evalua¬ 
ted.  The  Interface  of  the  GAU-8  gun  wit  a  the  A-10  was  a  primary  objective.  Data  were  gathered  and  analysed  to  evaluate 
the  A-IO  sjrvlvabillty,  reliability,  mafnt.ninablllty ,  Icgiatic  supportabillty ,  and  maintenance  training  requirements. 

(U)  Follow-on  Operational  Test  aud  Evaluation  was  accomplished  in  two  phases.  Phase  I,  conducted  by  Air  Force  Test  and 
Evaluation  Center  and  the  '<55th  Tactical  Fighter  Wing,  commenced  in  August  1976  and  was  completed  in  February  1977.  This 
phase  Involved  six  production  aircraft  flying  386  aoriilcs.  Test  location  was  Davls-Monthan  Air  Force  Base  with  deploy¬ 
ments  to  Nellla  Air  Force  Base  and  McChord  Air  Force  Bsve  for  sccompllsKment  of  surge  and  low  visibility  test  objectives. 
Based  on  Che  results  of  phase  !  Follok'-on  Test  and  Evaluation,  Air  Force  Test  and  Evaluation  Center  has  concluded  that 
the  production  A-lOA  can  perform:  the  close  air  support  mission  better  than  any  existing  aircraft  in  the  United  States 
Air  Force  Inventory.  Although  some  aircraft  pcrforaunce  thresholds  were  missed,  the  cverali  performance  la  aatlafactory 
Jn  the  co.uoxt  of  tailoring  loads  and  taciica  to  thjt  specifii  mls^ionr.  Primary  weapons  Include  the  AGK-65  ffaverick 
misallifis  atd  the  30  siiilmnter  gun.  The  30  millimeter  Jiun  ia  s  sup.-rlor  weapon  when  attacking  current  and  projected 
Warsaw  Fact  front  armor.  Excellent  accuracy  is  achieved  evtjn  when  firing  beyond  40C0  feet  sleat  range. 
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Program  Element:  1271311  Title;  A-10  Squadrons 

DoD  Mission  Area:  Close  Air  Support/Battlefield  Interdiction, #223  Budget  Activity:  Tactical  Programs, #4 

(U)  Lack  of  sophisticated  avionics  has  relegated  the  aircraft  to  daytiae  usage  in  c  high  threat  environment.  With  low 
altitude  target  ingress,  dead  reckoning  navigation  causes  an  excessive  pilot  workload.  Therefore,  an  inertial  naviga¬ 
tional  system  is  needed.  An  Initial  navigation  system  was  introduce<I  in  proouctior;  aircraft  number  431.  A  retrofit 
program  for  all  A-10  aircraft  has  been  approved.  In  the  low  celllng/visibllity  environment,  the  aircraft's  capability 
to  attack  small  passive  targets  is  unaiatched  by  any  other  aircraft  in  the  Inventory. 

(U)  Tlie  A-lOA  is  well  suited  to  fot\e^rd  operating  location  operations.  Medium  weight  takeoffs  and  landings  resulted  in 
average  distances  of  2175  feet  a.nd  i6C-0  feet,  re^^pec Lively.  The  simplicity  of  the  aircraft  and  the  self-contained  power 
unit  combine  to  aid  in  quick  and  safe  turnaround  operations. 

(U)  Aircraft  reliability,  as  measured  by  Mean  Time  Between  Failure,  was  excellent.  The  Mean  TIm  Between  Failure  of  1.8 
hours  was  better  then  the  predicted  value  of  1.34  ati  the  Decision  Coordinating  Paper  number  of  1.73.  Maintainability, 
as  measured  in  maintenance  man-hours  per  flying  hour,  closely  approximated  the  predicted  value  of  26.0  maintenance  man¬ 
hours  per  flying  hour.  Availabilitv  was  also  satisf r4Ctory  with  the  flyable  rate  slightly  below  the  prediction  of  61 
percent . 

(U)  Major  deficiencies  Identified  during  the  tost  were  inadequate  stability  augmentation,  unsatisfactory  night  lighting 
and  a  Halted  use  head-up  display.  The  first  two  deficiencies  have  been  corrected,  and  work  Is  continuing  on  the  ne:»d-up 
display.  The  above  information  is  from  the  phase  1  Follow-on  Test  and  Evaluation  Final  Report,  May  1977.  However,  the 
head-up  display  def.^cieney  has  now  been  corrected. 

(U)  Phase  li  ^cllow-on  test  and  evaluation  conducted  by  Tactical  Air  Command  and  the  354th  Tactical  Fighter  Wing  using 
operational  :;quadron  aircraft,  began  in  January  1978  cad  terminated  in  June  1978.  Follow-on  Test  and  EvsiuaHoo  was 
conducffc  1  at  Myrtle  Beach  Air  Force  Base  SC  with  deployment/employmenta  to  Shaw  Air  Force  Base  SC  and  Savannah  Airf»ort 
CA.  The  objectives  of  phase  !I  Follow-on  Test  and  Evaluation  were  to  verify  the  data  gathered  during  phase  1  ae  applied 
to  an  opeiatlonal  aquadion  and  to  document  the  A-10  weapon  system  capability  wlten  employed  in  squadron  strength  operating 
from  both  a  permanent  base  end  deployed  In  forward  operating  locations.  This  latter  objective  included  the  operation 
under  normal  and  surge  sortie  rates. 

(U)  Aircraft  availability  was  very  good  during  the  test,  eapecially  in  view  of  ayatea  maturity.  Rellabllltr  and  tuin- 
talnablHty  were  very  good.  Phase  II  test  vslues  were  21.78  maintenance  uan-huurs  per  flying  hour  a- i  a  Hvan  Time  Be¬ 
tween  l:.Uure  of  4.47  hours;  predicted  vaUiiis  were  21.00  and  1.78,  respectively.  Aircrew  tra'ning  requUemeuts  were 
completed  with  relative  ease  due  to  aircraft  availability.  l.ogiatics  supportability  revealed  initial  sparet.  supply 
level  deficiencies  concerning  engine  related  items,  and  provisions  were  made  tc  correct  the  situation.  <11  operational 
cf f tfct 1 veneas  objectives  were  met.  The  24  privacy  aircraft  authorised  A-IO  squadron  with  Its  mobtltry  support  package 
showed  an  excellint  capability  to  mobilise,  deploy,  and  perform  Its  mission  under  normal  and  surge  settles  from  both 
a  fixed  ba*«e  and  deployed  forward  operating  locations. 
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Program  Element:  #27131?  Title:  A~10  Squadrona 

DoD  Mission  Area:  Close  Air  Support/Battlefield  Interdiction>#222  Budget  Activity:  Tactical  Programs, #4 

(U)  The  phase  II  Pollow-on  Test  and  Evaluation  report «  July  1979,  concluded  that  A-10  avaliaUility,  from  either  «  main 
operating  base  or  a  forward  operation  locstlon,  was  excellent.  Weapon  system  reliability  and  maintainability  rere 
satisfactory  during  the  evaluation.  The  deficiencies  .encountered  in  the  test  consisted  of  Inadequate  technical  data, 
an  unreliable  aircraft  bo<».^dlng  ladder  and  the  unavailability  of  the  GAU-8  automatic  loading  assembly.  All  of  these 
deficiencies  are  being  corrected. 

(U)  The  A-IO  was  the  flxtH  aircraft,  ti  receive  the  Air  Force*s  Standard  Medium  Accuracy  Inertial  Navigation  System. 
T!;e  inertial  navigation  ayctem  Follow-on  Teat  and  Evaluation  was  completed  in  September  1981  and  demonatratsd  accuracies 
within  the  apeclflcatlona .  Production  effectlvlty  waa  aircraft  No.  431  (Noverber  1980).  Retrofit  of  the  inertial 
navigation  system  la  scheduled  to  begin  In  calendar  year  1984. 


3.  (U)  System  Characteristics;  The  algnll leant  A-10  performance  parameters  with  the  Decltlcn  Coordinating  Paper  goal/ 

threshold  values  are  shown  belotv. 


CHARACTERISTIC 

Cruise  Speed  (KTAS) 

Forward  Airstrip  1/ 
Take-off  ift)  “ 
Landing  (ft) 


DEVELOPMENT 

rSTlKATE 


DEMONSTRATED 

PERFORMANCE 


300 


342 


1200  1900 

1200  U60 


Loiter  at  230  NM  Radius  (hr) 
Close  Air  Support  Mission 
Anti -Armor  4/ 


2.0  2/ 


1.8  J/ 
1.8  1/ 


Bombing  Accuracy.  KK-82  (CEP^alls) 


15 


13.6 


Strafing  Accuracy  (CCP)(mlls) 


10 


4 


Sustained  Load  Factor  2/ 
at  275  Kt  (g) 
at  150  U  (g) 


3.5  3.2 

2.2  2.0 


I 

j  i 


X 

i 

t 

5 

i 


-iti, 


I 


Program  Element:  I27131F  Title;  A-10  Squadrons 

DoD  Miasion  Area;  Close  Air  Support/Battlef leld  Interdlctlor,l223  Budget  Activity:  Tactical  Programw^fA 

(U)  NOTE:  All  values  for  tropic,  day  conditions. 

y  (U)  4  MK82,  750  rounds  of  30mm  ammunition  and  fuel  for  50  nautlca)  mllea  cruise  to  target,  30  minute  loiter, 

combat,  150  nautical  miles  return  to  base,  and  land  with  fuel  reserve 
y  (U)  18  KK82,  750  roisnds  of  30mm  ammunition,  and  ^uel  for  combat  and  land  with  fi»el  reserve 

2/  (U)  16  MK82,  750  rounds  of  30mm  ammunition,  and  fuel  for  combat  and  land  with  fuel  reserve 

y  lU)  6  Mavericks,  1350  rounds  of  ?0»m  amoainltlon,  two  £CP1  pods,  full  chaff/flare  system,  same  mission  profile  as 

close  sir  support  mission 
y  (U>  Estimated 

6/  (U)  6  MK82,  750  rounds  of  30mm  ammunition,  fuel  fer  300  c<$utlcal  miles  land  with  fuel  reserve 


FY  1983  RDT6ii  DESCRIPTIVE  SUMMARY 


Program  Element:  #27133F  (64229F) 

DOD  Mi 6 8 ion  Area:  Cloae  Air  Support  and  Interdtctlou,  #223 

(U)  RESOURCES  (PROJECT  LISTING):  (S  in  thoutauds) 


^  •  F-16  Squadrons 

Budget  Activity:  Tactic  Programs,  #4 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

42,257* 

57,284 

36,142 

220,202 

680,300 

1,941,385 

2671 

2835 

F-16A*D 

F-i6  Terlvatlve 

42,357* 

A’. 000 

15,284 

6  5,100 
21,042 

90,900 

129,302 

60,700 

619, 60C 

1,156,157 

785,228 

*lnclude8  $500  thouband  reprogremmed  in  Oct  Si  for  raaai  warning  receiver  studies. 

(U)  BRIEF  DESCRIPTION  OF  PROGRAii  ELEMENT  AND  MISSION  NEED;  This  program  will  satisfy  mission  need  for  a  lightweight, 
high  performance,  raultlniosion  fighter  capable  of  performing  a  broad  epectrum  of  tactical  air  warfare  Tasks  at  an  if ford¬ 
able  coHt.  The  F-16  is  designed  for  high  sortie  rates  with  rapid  turnaround,  olnioum  manpower/logistics  burden,  and 
exceptional  air  combat  maneuvering  performance  coupled  wltn  a  potent  air-to-surface  weapons  delivery  capability.  The 
F-16  will  replace  aging  F-^is  in  the  active  inventory  ao  well  as  modernize  the  Reserve'  Forces. 

BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  request  will  eupport  continued  F-16  airframe,  radar,  engine,  and  stores 
certification  flight  cests.  Test  efforts  will  focus  on  development  of  avionics  and  radar  improvement  designed  to 
provide  Increased  air-to-surface  capability  and  enhanced  utilization  of  a  bep'ond  visual  range  air-to-air  missile 
(Advanced  Medium  Range  Alr-to-Air  Missile  (AMRAAM))  on  the  F-16.  Flight  test  of  an  F-16  derivative  prototype  initiated 
In  FY  1982  in  continued  in  FY  1983.  Cost  estimates  are  based  on  annual  "GRASS  ROOTS’  program,  office  estimating 
piocedure. 


(U)  COMPARISON  WITK  FY  1982  DESCRIPTIVE  SUMIIARY: 


RDT&e 

Ffocurement  (Aircraft )* 
(Quantity) 


FV  1982  FY  1983 
FY  1981  Estimate  Estimate 

A2.200  43,000  '  42.000 

1,953,300  1,647,600  1,6/9,700 

(180)  (96)  (96) 


FY  1984 
Estimate 


Additional 
to  Cocpletion 
66,000 
10,799,000 
(591) 


Total 
Estimated 
Costs 
1,050,800 
20,855,  000 
(1,388) 


*  (U)  Includes  weapon  system  and  initial  spares. 
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Program  Element :  #27133F  (64229F) 

DOD  Mission  Area:  Close  Air  Support  and  Interdiction,  #223 


Title:  F-16  Squadrons 

Budget  Activity:  Tactical  Programs,  #4 


(U)  OTHER  APPROPRIATION  FUNDS; 


Procurement  (Aircraft)* 
(Quantity)** 


FY  19S1 
1,941,900 
(180) 


FY  1982 
Estimate 
2,273,000 
(120 


FY  1983 
Estimate 
2,225,900 
(120) 


FY  198^ 
Estimate 
2,108,700 
(120) 


Additional 
to  Completion 
25.685,200 
(1020) 


Estimated 
Costs  _ 
38,962,600 
(1985) 


*(U)  Includes  weapon  system  and  initial  spares. 

**  (U)  The  F-16  procurement  estimate  of  1985  aircraft  supports  Air  Force  efforts  to  build  toward  a  force  structure  that 

increases  the  number  of  tactical  fighter  wings  to  44  by  FY  90.  Of  the  1985  aircraft,  costing  has  been  included 
for  597  addlrionaL  F-lbs  cost-estimated  using  s  weighted  factor  for  aircraft  configuration  changes*  Funding  for 
development  and  production  of  F-16  variants  is  provided  in  the  FY  83  budget,  however,  a  firm  decision  on  the 
exact  F-16  force  structure  nix  will  not  be  made  until  after  the  F-15/F-16  derivative  comparison  is  completed. 
Balanced  piocurement  of  F-15  and  F-16  will  continue  until  availability  of  the  Advanced  Tactical  Fighter  (ATF) 
is  assured. 
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Project;  #2C71  Title;  F-26  A-D 

Program  Element:  #27l33F  (6A229F)  Tltli;“  F-16  Squadrons 

DOD  Mission  Area:  Close  Air  Support  and  Intordiction,  #223  Budget  Activity:  Ta^ctical  Programs,  #4 

(U)  DETAILED  BACKGROUND  AND  DESCHIPTION;  The  F-16  Multimission  Fighter  will  provide  the  Air  Force  with  a  means  of  mod¬ 
ernizing  and  ^.xpandlng  the  Tactical  Fighter  Force  under  tight  fiscal  and  manpower  constraints.  Department  of  Defense 
efforts  to  Improve  the  total  acquisition  process  of  major  weapons  systems  resulted  in  increased  emphasis  on  prototyping 
which  led  to  Initiation  of  the  Lightweight  Fighter  (LWF)  prototype  program  in  April  1972.  As  the  LWF  prototype  program 
progressed,  a  growing  awareness  of  tlie  operational  performance,  capability,  and  cost  advantages  offered  by  the  YF-16  and 
YF-17  resulted  in  the  Air  Force  decision  in  April  1974  to  pursue  development  of  a  mlsslonlzed  LWF  to  be  Included  in  the 
tactical  fighter  force  structure.  At  the  came  time,  European  interest  In  the  LWF  as  an  F-104G  replacement  in  the  1978- 
1980  time  frame  offered  the  additional  potential  of  foreign  military  sales  and  Increased  North  Atlantic  Treaty  Organi¬ 
zation  (NATO)  force  effectiveness.  The  F-16  will  help  offset  the  quantitative  advantages  of  threat  forces  as  well  as 
provide  the  theater  comtaander  the  flexibility  to  counter  changing  tactical  situations. 

related  ACTIVITIES;  The  following  program  elements  contain  development  efforts  which  are  applicable  to  the  F-16; 

PE  64602F,  Armament /Ordnance  Development  (30mm  gun  pod,  Multiple  Stores  Ejector  Reck);  PE  64314F/27163P,  Advanced  Medium 
Range  Alr-to-Alr  Missile;  PE  63249F,  Night  Attack  Program;  PE  64249,  Nlght/Preclslon  Attack,  (Low  Altitude  Navigation 
and  Target  Infrared  System  for  Night);  PE  64725  Aircraft  Identification  System  (Combat  Identification  System);  PE  64201F, 
Aircraft  Avionics  Equipment  Development  (Project  2519,  Radar  Programmable  Signal  Processor);  PE  64212,  Aircraft  Equipment 
Development,  (FlOO  Engine  Diagnostic  System  (EDS)),  PE  64218F  Engine  Model  Derivative  Program;  PE  64737F,  Airborne  Self 
Protection  Jammer;  PE  27423F,  Advanced  Communication  Systems  and  PE  64778/35164,  Global  Positioning  System.  In  addition, 
PE  64268F,  Component  Improvement  Program,  funds  Improvements  for  the  FlOO  engine  which  is  used  in  both  the  F'16  and 
F  15.  Changes  from  the  FY  82  program  Include  addition  of  the  following  development  efforts  which  are  applicable  to  the 
F-16:  PE  64742F/27244F  Precision  Location  Strike  Systems,  PE  64607F  Wide  Area  Antiarmor  Munitions  (WAAM)  and  PE  63742 
Combat  Identification  Technology. 

(0)  WORK  PERFORMED  BY :  The  F-16  Program  Office  of  the  Aeronautical  Systems  Division,  Wrlght-Pattersor  Air  Force  Base, 
OH,  has  management  responsibility  for  the  F-16  program.  The  major  contractors  are  General  Dynamics,  Fort  Worth,  TX  - 
F~16  airframe;  Pratt  &  Whitney,  East  Hartford,  CT  -  engine;  Westlnghouse,  Baltimore,  MD  -  radar;  and  Singer  Keariott, 
Little  Falls,  NJ  -  inertial  navigation  set.  Major  United  States  subcontractors  Include  Bendlx,  South  Bend,  IN  -  unified 
fuel  control;  Sundstrand  Aviation,  Rockford,  IL  -  starter  and  constant  speed  drive;  Delco  Electronics,  Goleta,  CA  -  fire 
control  computer;  Menasco  Manufacturing,  Fort  Worth,  TX  -  landing  gear;  Hamilton  Standard,  Windsor  Locks,  CT  -  augm-ntor 
fuel  pump,  electronic  engine  control;  and  AlResearch  Manufacturing,  Torrance,  CA  -  flap  drivt  and  emergency  power  unit. 

In  addition  to  these,  there  are  over  4, COO  ocher  jubcontrsetora  and  suppliers  in  the  United  States.  Major  European 
manufacturers  Include  Fobrlque  Natlonale,  Belgium  -  engln:;  SABCA/SONACA,  Belgium  -  assembly;  FOKKER,  The  Netherlands  - 
center  fuselage  and  assembly;  Per  Udsen,  Denmark  -  pylons  and  vertical  fin;  Kongsberg  Vapenfabrlkk,  Norway  -  Inertial 
navigation  set,  fan  drive;  ftnd  Marconl-Elilott,  England  -  head-up  display.  Over  40  items  are  currently  being  produced 
in  Europe. 


Project:  #267.1  Title:  F~16  A~D 

Program  Element:  #27I33F  (64229P)  Title:  F~16  Squadrons 

DOD  Mission  Area;  Counter  Air  Support  and  Interdiction,  #223  Budget  Activity;  Tactical  Programs,  #4 

(U)  PROGRAM  ACCOMPLI SHMEKTS  AND  FUTURE  PROGRAMS; 

!•  (U)  FY  1981  and  Prior  Accomplishment  a;  In  January  1975,  the  General  Dyna.’aics  Y?~16  was  selected  as  the 
winner  c?  the  prototype  flyoff  between  the  YF~16  and  the  Northrop  YF~17.  Pratt  &  Whitney  was  selected  as  the  engine 
contractor.  In  November  1975,  Weatlnghouae  was  selected  as  the  radar  contractor  after  a  flyoff  competition  with 
Hughes.  The  first  Full  Scale  Development  (FSD)  aircraft  was  delivered  in  December  1976  and  the  last  of  the  ^Ight 
F3D  aircraft  was  delivered  in  June  1978.  More  than  5,000  test  hours  have  been  flo%m  using  prototype  and  preproduc¬ 
tion  aircraft.  The  F-16  was  approved  foe  full  rate  production  by  the  Defense  Systems  Acquisition  Review  Council  in 
October  1977  and  the  first  prcductlon  aircraft  was  delivered  in  August  1978.  Tweuty-nlne  contracts  totaling  more 
than  $1.5  billion  were  signed  by  the  end  of  FY  1978  when  our  European  co-producers  with  assembly  lines  in  both  Belgium 
and  The  Netherlands  started  producing  European  aircraft.  During  1978,  Iran  and  Israel  signed  agreements  with  the 
United  States  to  purchase  160  and  75  aircraft,  respectively;  Iran  cancelled  its  order  in  1979,  Israel,  the  first 
Foreign  Military  Sales  customer,  received  the  first  of  their  75  aircraft  in  January  1980  for  training  at  a  United 
States  site.  In  1979  the  first  USAF  F-16  unit  was  activated  at  Hill  AFB,  UT.  and  the  first  F-16  (European  co-produced) 
was  delivered  to  Belgium.  During  February  through  May  1979,  the  Air  Force  deployed  three  full  scale  development 
F-16s  to  Europe  for  development  and  operational  testing  of  the  aircraft  in  its  Intended  environment.  This  testing 
was  completed  in  1980  and  the  results  wire  highly  satisfactory.  The  key  problems  Identified  were  in  radar  performance 
and  weapons  delivery  accurac> .  Fixes  have  been  Incorporated.  For  the  first  three  years  of  operational  service,  the 
F-16  p  rformed  at  or  above  Tactlcel  Air  Command  standards  in  sortie  utilization  rates  and  reliability  and  malntaln- 
aolllty.  A  major  milestone  was  achieved  in  October  1980  when  the  first  operational  squadron  at  Hill  AFB,  Uf,  became 
combat  ready.  To  date  the  Air  Force  has  activated  F* 16  units  at  MacDlll  AFB,  FL;  Nellis  AFB,  NV;  Kunsan  AB,  Korea, 
and  Hahn  AB,  GR.  In  November  1980,  the  Tactical  Air  Force  (TAF)  Commanders  approved  the  F-16  Configuration 
Plan.  The  plan,  subsequently  approved  by  the  Air  force,  mlssionized  the  F-16  into  three  basic  groups  -  initial  pro¬ 
duction,  air-to-air  (swing)  and  alr-to-surface ,  and  configures  the  aircraft  with  planned  improvements  necessary  to 
accomplish  the  mission.  The  Multinational  Staged  Improvement  Plan  (MSIP)  is  the  management  crchltecture  designed  to 
efficiently  and  effectively  Implement  the  TAF  f-16  Configuration  Plan.  MSIP  Stage  I,  initla.:ed  in  February  1980, 
provides  F-16  aircraft  delivered  after  November  1981  with  essential  structure,  wiring,  and  Interface  provisions 
to  support  planned  aircraft  avionics  Improvements  and  growth  systems  (AMRAAM,  IJINTIRN,  PUSS,  SEEK  TALK,  ASPJ,  etc.). 
MSIP  II,  initiated  in  May  1981,  will  provide  aircraft  avionics  and  subsystems  improvements  necessary  to  support  the 
growth  systems.  MSIP  III  is  mult. ^phased  and  is  dependent  on  growth  system  production  availability.  The  US  production 
late  reached  15  aircraft  per  month  in  October  19L0  —  the  planned  maximoa.  In  July  1980,  Egypt  signed  an  agreement 
with  the  United  States  to  purchase  40  aircraft  of  which  30  will  be  diverted  from  the  United  States  Air  Force  to  be 
paid  back  in  1983.  Initial  development  of  an  Improved  APC— 66  radar  to  enhance  air-to-air  and  ^Ir-to-surface  capabili¬ 
ties  of  the  F“1S  uas  started  In  FY  1980  and  will  continue  intu  FY  1983.  The  radar  Imprnvenents  will  increase 
radar  detection  range  and  ground  image  resolution;  allcw  multiple  target  discrimination  and  track,  and  ground 
moving  target  track;  and  Improve  countering  of  hostile  jamming.  Follow-on  coproduction  with  The  Netherlands  for 
111  aircraft  aa  attrition  aircraft  and  F-5B  repiacemenfs  was  initiated  in  FY  19C1  with  the  initial  procurement 
of  22  aircraft. 
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Project;  #2671  Title:  P-16  A-D 

Program  Element:  #27133F  (6A229F)  Title:  F-16  Squadrons 

DOD  Mission  Area:  Counter  Air  Support  and  Interdiction,  #223  Budget  Activity;  Tactical  Programs,  #4 

2.  (U)  FY  1982  Planned  Program:  The  FY  1982  RDT&E  funds  ($42.0  million)  are  being  used  to  continue  the  pro¬ 
grammable  signal  processor  (PSP)/dual  mode  tracsmitter  (DMT)  radar  improvement  effort  ($19. IM)  and  Initiate  flight 
test  of  the  hardware  (December  x981),  to  continue  air  vehicle/ engine  updates  and  flight  testing  Including  stores  certi¬ 
fication  ($14.2  million),  to  initiate  F-16/Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRAAM)  integration  and  compa¬ 
tibility  tests  ($2r9  million^,  and  for  management  and  engineering  support  ($5.8  million).  The  follow-on  develop¬ 
ment  program  will  continue  to  concentrate  on  additional  airframe,  avionics,  and  weapons  certification  testing.  Primary 
air  vehicle  update  efforts  include  avionics  software  improvements,  improved  handling  qualities  and  resolution  of  engine 
icing  problems.  Funding  for  procurement  of  120  aircraft  is  in  the  FY  1982  Budget.  The  procurement  plan  specifies  a 
multiyear  procurement  strategy  for  a  120  aircraft  per  year  production  rate  with  a  480  total  aircraft  buy  during  FY 
1982-1985.  The  multiyear  procurement  program  should  result  in  an  estimated  $259.5  million  savings  over  annual  procure¬ 
ment  of  480  aircraft.  Follow-on  coproduction  efforts  are  being  negotiated  with  The  Netherlands  for  the  second  Increment 
(18  aircraft)  of  the  follow-on  111  aircraft  procurement.  Dfjring  1981,  Pakistan  and  Korea  signed  agreements  with  the 
United  States  to  purchase  40  and  3C  aircraft,  respectively.  Venezuela  is  expected  to  sign  an  agreement  with  the  United 
States  by  mid  FY  1982  for  24  aircraft. 

3.  (U)  FY  1983  Planned  Program:  The  FY  1983  RDT&E  funds  ($65.1  million)  will  be  used  to  continue  the  PSP/DMT 
radar  Improveirent  development  and  hardware  flight  tust  ($26.2  million)  and  to  continue  F-16/AMFAAM  integration  ($10.5 
million).  Follow-on  development  efforts  (air  vehicle  engine  update  and  flight  testing  to  include  stores  certification 
($13.6  million))  and  management  and  engineering  support  (S4.8  million)  will  continue.  Initial  development  ($10.0  mil¬ 
lion)  of  an  emergency  back-up  pump  system  (KBPS)  for  the  FlOO-PW-200  engine  will  start  in  FY  1983.  The  FBPS  will 
provide  main  fuel  pump  redundancy.  Also  in  FY  1983,  AFTEC  will  initiate  operational  testing  of  tho  Multinational 
Staged  Improvement  Plan  (MSIP)  Stage  I'  configured  F-16  emphasising  testing  of  the  Improved  radar.  The  FY  1983  procure¬ 
ment  request  funds  120  F-16  aircraft  within  the  FY  1982-1985  multiyear  procurement  program.  The  last  half  of  the  FY  1983 
procurement  (60  aircraft^  is  scheduled  to  be  the  MSIP  Stage  II  configuration  (aircraft  No.  786  and  on)  and  will  be 
designated  the  F-16  C/D,  The  planned  total  F-16  procurement  increases  from  1388  aircraft  to  2333  with  the  FY  1983 
Budget  Request.  This  Increased  aircraft  procurement  supports  continue!  modernlzarlon  o2  the  Tactical  and  AJr  Reserve 
Force,  while  at  the  same  time  building  force  structure. 

4.  (U)  FY  1984  Planned  Program:  The  RDT&E  program  will  continue  to  support  follow-on  test  requirements  ou 
equipment  upgrades  and  identified  deficiencies,  and  will  focus  on  continued  development  of  previously  initiated 
efforts.  Funding  ($90.9  million)  will  be  used  for  improved  radar  follow-on  development  ($8.9  million),  F-16/AMRAAM 
integration  ($30.4  million),  erergency  back-up  pump  system  development  ($13.5  million).  Stage  II  Multinational  Staged 
Improvement  Plan  (MSIP)  retrofit  kit  development  ($2(».8  million;,  AFTEC  MSIP  Stage  II  operational  testing  ($2.2 
million),  weapons  certification  ($  1.5  million)  and  air  vehicle  update/manngement/angineering  support/flight  test 
($9.6  million).  The  planned  FY  1984  procurement  request  will  be  for  120  aircraft  bringing  the  total  procured  through 
FY  1984  under  the  480  aircraft  multiyear  procurement  program  to  360  aircraft.  Follow-on  multiyear  procurement  plans, 
if  any,  for  the  F-16  (FY  86  and  oucyear)  will  be  addressed  in  FY  1984. 
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Project:  »2671  Title;  F-16  A~D 

Program  Element:  ♦27133F  (64229F)  Title;  F-l6  Squadrons 

DOD  Mission  Areal  Counter  Air  Support  and  Interdiction »  #223  Butiget  Activity;  Metical  Programs r  #4 

5.  (U)  Program  to  Completion;  Itiis  is  a  continuing  program.  The  FY  1985-1987  RDT&E  funding  ($60.7  million) 
will  be  used  to  continv?e  integration  of  improved  radar  modes  i*i  the  F-16;  to  ccxiplete  F-16/AMRAAM  integration;  for 
follovMjn  testing  of  the  basic  APG-66  radar,  electronic  warfare  and  /weapons  updates;  and  continued  mission  support. 

Ihe  total  F-16  A-D  ROT&E  program  has  grown  ($105.4  million)  between  the  two  budget  submissions.  Major  increases  are 
^  for  additional  flight  testing/hanageraent  support  for  stores  certification  and  improved  systems  test  ($27.2  million); 
programmable  signal  processor  (PSP)/d>jal  mode  transmitter  (CMT)  radar  ($9.2  million);  impact  of  inflation  (-$5.7 
million):  and  developnaent  of  Multinational  Staged  Improvement  Plan  Class  V  modification  kits  ($24.8  million);  re-esti¬ 
mate  of  AMRAAM  integration  development  ($18.5  million);  development  of  Emergency  Backuqp  Puip  System  ($34.3  million); 
other  estimate  refinements  (-$2.9  million).  Delivery  of  10  F-16  C/D  aircraft  per  month  to  the  USAF  will  continue 
into  FY  1987  increasing  to  15  per  month  in  early  1988.  Hie  F-16  production  program  estimate  increased  from  $20855.0 
million  to  $38962.6  million  because  of  the  following  factors:  increased  aircraft  guanUties  (1388  to  1985)  ($13230.8 
million);  peculiar  support  and  initial  spares  for  added  aircraft  ($4393.9  million);  revision  of  the  in|act  of  inflation 
(-$467.4  million);  adjustment  in  the  cost  of  purchasing  foreign  currency  (-$80.4  million);  muJtiyear  procurement  (FY 
1982-1985)  (-$259.5  million);  PSP/DWT  APG-66  radar  ($193.6  million);  SEEK  TAIiC  Group  A/B  ($111.4  million);  Croup 
A/'B  ($480.8  million);  AGM-65D  and  30nin  gun  pod  Group  A  ($25.4  million);  ALP-74  update  Groi?)  h/h  ($78.2  million);  PI£S 
Group  A  ($20.7  million);  Multinational  Staged  Improvement  Plan  (MSI?)  Stage  II  ($335.5  million);  .AMFIAAM  Group  B  ($61.1 
million);  classified  project  ($123.8  million);  procurement  cf  Alternate  Mission  Equipment  (AME)  for  attrition  aircraft 
($43.1  million);  production  rate  change  from  8  to  10  aircraft  per  month  effective  with  FY  K82  procurement  (-$1012.3 
million);  re-estimate  of  flyaway  costs  (-$16.2  million);  Multiple  Stores  Ejector  Rack  ($74.8  million);  estimated  impact 
of  Netherlands  follow-on  coproduction  ($20.0  million);  expanded  engine  warranty  ($64.5  million);  peculiar  support 
(AGE,  training,  data)  to  support  MSIP  Stages  II  and  III  systems  ($581.6  milllori);  repricing  of  support  equipnent  (-$61.4 
million);  refinement  of  estimate  for  maintenance/ training  requiremints  ($11.9  million);  data  refinement  ($8.7  million); 
and  revision  of  initial  spares  ($95.0  million)  for  the  first  1388  aircraft. 


983 

1 

:  ,  j  4  ■ 


r  ! 


I 


Project;  #2671 

Program  Element:  #27133F  (64229P) 

DOD  Mission  Area:  Counter  Air  Support  and  Interdiction,  #223 


Tille:  F-16  A-D 
Title:  F-16  Squadrons. 

Budget  Activity:  Tactical  Frogrags,  #4 


6.  (U)  Milestones; 


Date 


A.  (U)  Source  Selection/Award  Development  Contract 

B.  (U)  Defense  Systems  Acquisition  Review  Couacll  (DSARC)  II 

C.  (U)  Zuronean  Long  Lead  Funds  Released 

D.  (U)  Delivery  First  Full  Scale  Development  Aircraft 

E.  (U)  DSARC  IIIA  (Lonf  Lead  Release) 

F.  (U)  DSARC  IIIB  (Production) 

G.  (U)  First  Aircraft  to  Tactical  Air  Command 

H.  (U)  First  European  Aircraft 

I.  (U)  Initial  Operational  Capability  (IOC) 

J.  (U)  Delivery  of  bSIot  Aircraft 

K.  (U)  Delivery  of  Last  F-16  (1983)  *(1388»  Dec  1991) 


Jan  1975 
Mar  1C75 
Jun  1976 
Dec  1976 
Jan  1977 
Oct  1977 
Jan  1979 
Jan  1979 
Oct  1980 
Sep  1983 
May  1952 


(U)  The  F-16  procuremeet  estlMte  of  1985  elrcr.ft  euppoct.  Air  Force  effort,  to  build  tow.rd  o  lorce  .tructure  that 

‘0  **  '>y  ”  of  .Srcr.ft,  coating  ha.  been  included 

for  597  additional  F-168  cost-estimated  using  a  weighted  factor  for  aircraft  configuration  changes.  Funding  for 
production  of  F-16  variants  Is  provided  In  the  FY  83  budget p  however,  a  firm  dwlslon  on  the 
exact  F-16  force  structure  mix  will  not  be  made  until  after  the  P-15/y-*l6  derivative  comparison  Is  completed. 

Balanced  procurement  of  F-15  and  F-16  will  continue  until  availability  of  the  Advanced  Tactical  Fighter  (ATF) 

Is  assi'red.  ®  ' 
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Project;  #2671  Title:  F-16  A-D 

Program  Element;  #27133F  (6A229F)  Title:  F-16  Squadrons 

DOD  Mission  Area;  Counter  Air  Support  and  Interdiction,  #223  Budget  Activity;  Tactical  Programa,  #A 

7.  (U)  Resources; 


FY  198i 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costii _ 

RDTfE 

Procurement  (Aircraft)* 
(Quantity)* 

42.357 

1,941.900 

(180) 

42.000 

2,273,000 

(120) 

65,100 

2,225,900 

(120) 

90,900 

2,108,700 

(120) 

60,700 
25,685,200 
( 1020) 

i.l56,15'» 

30.962,600 

(1985) 

8.  (U)  Comparison  with  FY 

1982  Descriptive  Summrirv: 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Eatimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 
Ratimated 
Costa _ 

8DT6J: 

Procurement  (Aircraft)* 

(Quantity) 

42,200 
1.953,300 
( 180) 

43,000 

1,641,600 

(96) 

42,000 

1,679,700 

(96) 

66,000 

10,799,000 

(591) 

1,050,800 

20,855,000 

(1388) 

*  (U)  Includes  initial  spares. 


**  (U)  The  F-16  procurement  estitiate  of  1985  aircraft  supports  Air  Force  efforts  to  build  towarcJ  a  force  structure  that 

Increases  the  number  ci  trictlcaJ  fighter  wings  to  44  by  FY  90.  Of  the  1985  aircraft,  costing  has  been  Includ-sd 
for  597  additional  F“16s  cost-estimated  using  a  weighted  factor  for  aircraft  configuration  changes.  Fundltig  for 
development  and  production  of  F-16  variants  is  provided  la  the  FY  83  budget,  however,  a  firm  decision  on  the 
exact  F-16  force  structure  mix  will  not  be  made  until  after  tlie  F-15/F-16  derivative  comparison  is  completed. 
Balanced  pntcurement  of  F-15  and  F-16  will  continue  until  availability  of  the  Advanced  Tactical  Fighter  (ATF) 

Is  assured. 
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Project:  ?2835  Title:  P-16  Derivative 

Program  Element:  I27133F  (64229F)  Title:  F-16  Squtdrons 

DOD  Mlsalon  Area:  Cloae  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Programs^  #4 

(U)  DETAILED  BACKGROUND  AND  PESCRIPXIOW;  During  the  FY  1982  Congressloual  Budget  deliberations,  Congress  approved  :ki. 
additional  $15.3  million  for  the  F-16  program  tc  be  applied  to  the  flight  demonstration  of  the  F-16  derivative  ($7  mil¬ 
lion  for  the  demonatr.'ition  and  $8.3  million  to  support  a  flight  test  evaluation  of  the  F- 16  variant  using  competitive 
derivative  engines).  The  USAF  has  stated  requirements  for  Increased  quantities  of  around-tho-cluch  air-to-surface 
tactical  alrcrait  capable  of  under- the-weather  attack  ar  long  range.  The  currant  TAP  capability  to  perform  adverse 
weather  missions  Is  extremely  limited  and  only  aircraft  equipped  to  operate  In  such  rottdltlons  can  satisfy  the  opera¬ 
tional  need.  The  workload  to  accomplish  low  altitude,  under-the-weather  navigation,  penetration  and  attack  tasks  with 
state-of-the-art  autoaatlon/integratlon  will  require  two  crewmembers.  The  F-111  is  the  only  ^r^antory  aircraft 
capable  of  providing  all  weather  alr-to-surface  capability  at  long  ranges.  As  the  muitliolc  F-4  {s  retired,  replacement 
aircraft  are  required.  In  order  to  minimize  the  expenditure  of  development  fundlr.g,  derivatives  of  aircraft  new  ir. 
production  offer  an  affordable  alternative.  The  proposed  F-16  derivative  is  a  near  tnm/aedlum  risk  option  for  meeting 
around-the-clock  alr-to-3urface  mi'^sion  requireneuca,  and  It  poaaeeies  excellent  growth  provision  for  an  in-weathec 
capability.  In  1980,  General  Dynamics  initiated  a  coB'pany  sponaored  independent  research  end  development  (IRAD)  cf  « 
new  version  of  the  F-16,  to  enhance  Its  alr-to-surface  capabilities  while  still  maintaining  air  superiority  ctoracrer- 
istlcs.  The  major  difference  betv'een  the  F-io  variant  and  the  basic  F-16  is  Its  advanced  aerodyncmlc  configuration. 

The  F-16  wing  and  horizontal  tall  a^e  replaced  by  a  cambered  “cranked  arrow"  wing.  The  fuselage  Is  stretched  and  a 
new  wing  added  which  provides  additional  store  stations  capable  of  semi-confomal  carriage  of  Inventory  weapons.  The 
larger  wing  and  fuselage  permit  Increased  internal  fuel  capacity,  thereby  providing  an  increase  in  combat  radius  The 
advanced  aerodynamic  and  manufacturing  technology  wing  design  also  provides  Improvements  in  flying  qualities  and 
maneuverability,  as  well  ee  reductions  in  radar  signt^ture  and  take  eff  and  landing  roll.  Although  Its  primary  purpose 
is  to  Increase  the  TAF  capability  to  attack  targets  et  greater  ranges  at  night  and  in  sdvettc  weather,  the  F-16  deriva¬ 
tive  tetalna  the  F-16  air  superiority  qualltlee  while  increasing  the  long  range  intercept  capability.  The  V-16  DerlVv'<- 
tlve  Project  la  planned  In  two  phases  (Phase  I  -  Aerodynamlc/Wcapon  System  vaHdation/verlf icatlon  (FY  82/83);  and 
Phase  II  Development  (FY  8A-8/)).  A  decision  on  developaenr  or  the  exact  mix  of  F-16A  through  derivative  aircraft 
has  not  been  made. 

(U)  RELATED  ACTIVITIES;  The  following  program  elements  contain  development  efforts  wnlch  are  apollcable  to  the  F-16 
derivatives:  Program  Element  (PE)  64268F  Component  Improvement  Progrom  -  fu^^ds  ItBprovemenis  fo  '  the  FlOC  Engine  *whtch 
Is  used  in  both  the  F-15  and  F-16;  PE  64218F  Engine  Model  Derivative  Program;  and  PE  271307,  F-15  Squadrons,  Project 
2353. 

WORK  PERFORMED  SY;  Tlie  F-36  Program  Office  of  the  Aeronautical  Systems  Dis/lsion,  Wrlght-Patterawn  Air  Forc^  Base, 
OH,  has  management  responsibility  for  the  F-16  program.  Vuift  major  contractor  la  General  Lyucmics,  Fort  Worth,  TX; 
Weatinghouse ,  Baltimore,  KD  -  rivdar;  and  engine  -  (tc  be  determined;  both  Prat'.  4  W!tl..ne/,  East  Hartford,  CT  and  General 
Electric,  Cincinnati,  OH  derivative  engines  will  be  evaluated. 
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Project:  #2835  Title:  F-16  Derivative 

Prograa  Ele^nent:  f27133F  (64229F)  Title:  F-16  Squadrons 

OOD  Hissioa  Area:  Close  Air  Support  aud  Inrerdlctlon,  #223  Budget  Activity:  Tactical  Programs,  #4 

(U)  PROGRAM  ACCOMPLISHMEirrS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  eod  Prior  Accowpilshaenis:  The  F' 16  derivative  prototype  program  la  a  General  Dynaaics*  sponsored 

Independent  Research  and  Developnenr  Program  and  was  initiated  in  December  1980.  The  prograa  objective  is  to  design, 
build  and  safety- of-*llght  test  two  prototype  vehicles  by  modification  of  leased  F-16  FSD  aircraft.  One  single  place 
and  one  two  place  aircraft  are  being  built.  During  the  FY  1982  Congressional  Budget  deliberations,  Congress  approved 
an  iddltlonal  $15.3  c'.lllon  to  be  applied  to  the  flight  demonstration  of  the  F-36  derivative  ($?  million  for  the  F-16 
derivative  demonatratio'i  and  $8.3  mlllicn  to  buppoit  a  flight  teat  evaluatlcn  of  the  F-16  derivative  using  competitive 
derivative  engines). 

PY  1982  Planned  Program:  The  FY  1982  RDT6E  funds  ($15*3  million)  are  dedicated  to  dnveloping/testing  a  aeml- 
confortBsl  weapons  carriage  release  capability  and  the  F-16  derivative  demonstration  flight  tests.  Demonstration 
flight  test  la  scheduled  to  start  lu  July  1982  using  the  No.  I  P-16  derivative  prototype  aircraft.  Using  Congressional 
added  FY  1982  funding,  e  flight  dcinoustration  program  ’:jlll  be  initiated  to  conduct  basic  flight  performance,  flutter, 
loads  stability/control  testing,  jnd  selected  tieapoQf  carriage  and  release.  Ttiis  flight  test  demonstration  of  the 
7-16  derivative  is  needed  to  validate  projected  performance  and  mlnaloa  capability  improvements.  Fabrication  of  the 
No.  2  F-16  derivative  prototype  (two-seet)  aircraft  will  be  continued  in  PY  1982  within  the  Gnueral  Dynamics'  contractor 
sponsored  effort.  Engineering  of  the  aemi-conformal  weapons  carriage  equipment.  Including  wind  tunnel  teats,  will 
commence  in  early  FY  82.  The  General  Electrical  Fl^l  Derivative  Fighter  Engine  will  he  loscalled  in  the  No.  2  F-16 
derivative  for  evaluation. 

3.  (U)  FY  39S3  Planned  Program:  The  FY  1983  RDT&E  funds  ($21.0  million)  will  be  used  to  complete  the  F-16  deriva¬ 

tive  deaonatratlon  flight  teat  program.  The  No.  2  F-16  derivative  prototype  will  begin  flight  testing  in  FY  1C83  (October 
1982).  Basic  aircraft  performance,  stahiilty,  and  control  characteristics  and  flutter  will  be  evaluated.  The  flight 
dorionstratlon  will  In  lude  w^spun»  relcase/accuracy ,  limited  mission  capability  and  other  derivative  engine  evaluations 
6.H  engine  hardware  avolxablllty  funding  permits. 

(U)  FY  1984  Planned  Program;  The  FY  1984  R076E  ($129.3  million)  funds  s  planned  tour  plus  year  F-16  derivative 
development  and  qualification  progrvm  (January  1984  through  July  1988).  This  activity  will  consist  of  dealgn/fabrlcatlon 
of  two  F-16  derivative  aircraft  (Nos.  3  and  4),  durability  teats;  flight  and  qualification  testing  of  the  air  vehicle; 
and  development  of  F-16  derivative  peculiar  support  systect. 

5.  (U)  Program  to  Completion.;  This  is  s  continuing  program.  The  FY  1985-1988  ROT&E  funding  to  complete  full 

scale  development  (FSD)  la  $619,9  mlllicn.  F-lb  derivatives  No.  I  and  No.  2  fron  the  demonutrcticn  program  will  te  flown 
througliout  the  period  joined  in  »ld  FY  1986  by  aircraft  .Vo.  3  and  No.  4  to  complete  the  full  complement  of  FSD  type 
evaluaticn  flight  testa.  F-16  derivative  peculiar  tech  date  will  be  pre^'ered  and  peculiar  support  end  training  equip¬ 
ment  will  be  qualified  by  Che  end  of  tnls  development  ptriod. 
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Progran  Element :  #27133?  (6A229F)  Title:  P-16  Squadrons 

DOD  Mission  Area:  Counter  Air  Support  a.id  Interdiction,  #223  Budget  Activity;  Tactical  Programs.  #A 

Test  and  Evaluation  Data 


1.  (U)  Development  Test  and  Evaluation;  General  Dyntmlca  la  ♦:he  prime  contractor  for  airframe  and  support  equipment 

development  and  Prrtt  &  Whitney  Is  responsible  fcr  continued  dovelopnent  of  the  PlOO  engine.  Most  of  the  major  develop¬ 
ment  testing  on  the  basic  aircraft,  subsystems,  and  supp^^rt  equipment  have  been  completed.  Performance  and  stability 

^  and  control  testing  Indicate  that  the  aircraft  can  meet  design  specifications  and  be  employed  effectively  throughout  the 
flight  envelope.  The  F-16  hao  demonstrated  that  It  can  carry  and  employ  a  varied  mix  of  weapons  Including  alr-to-air 
ordnance,  alr-to-surface  guided  alsilies,  conventional  bombs,  acd  nuclear  W}apons.  The  F-16  radar  meets  basic  specifi¬ 
cations  and  can  be  used  affectively  to  deliver  alr-to-alr  and  air-to-ground  weapons.  Ground  testing  results  Indicate 
«tn  airframe  life  of  at  least  8,000  hours.  As  would  be  expected  In  any  development  program,  there  have  been  changes  re- 

I  qulred  to  correct  problems  Identified  during  the  test  prograic.  Fixes  have  beer  designed,  tested,  and  Incorporated  Into 
the  production  aircraft.  The  last  of  the  development  aircraft  was  dellverH  In  August  1978  and  the  first  F-16  unit  was 
activated  at  Hill  Air  Force  Base,  UT,  In  January  1979.  All  weather  testing  In  desert  and  tropical  climates  Is  completed. 
Alaskan  cold  weather  tests  and  an  evaluation  Ic  European  weather  conditions  were  completed  Ir  early  1979.  Testing  to 
evaluate  engine  Inlet  Icing  problems  was  Initiated  In  Calendar  Year  1979  and  verified  the  value  of  the  heated  inlet 
strut.  Additional  climatic  lab  entries  and  In-fllght  icing  tests  will  continue  In  Fiscal  Year  1981  to  explore  long  term 
Improvements  to  minimize  foreign  object  dauu>ge  due  to  ice  Ingestion. 

(U)  Future  flight  tests  will  Include  certification  of  additional  weapons,  continued  systems  Integrstlon  testa,  and  evalu¬ 
ation  of  fixes  for  previously  Identified  deficiencies.  The  major  teat  activity  In  follov-on  develoimiar.t  will  te  evalua¬ 
tion  of  the  enhancement  of  aircraft  ayatems  neceaaltated  by  threat  evolution.  Rellabllltv  and  dalntaluablllty  (E6H) 
testing  has  been  an  Integral  part  of  the  development  efiort  and  the  F-16  currently  Indicates  It  can  meet  R4K  goals  estab¬ 
lished  at  program  approval. 

^  (U)  A  January  1980  decision  by  the  Air  Force  to  authorize  11  proJuctlon  aircraft  for  follow-un  testing  Initiated 

a  major  effort  by  Air  Forc»"  Systems  Command  to  upgrade  the  F-16  teat  flee»..  Sevan  aircraft  will  be  assigned  to  Eglln  AF5 
(Advanced  Medium  Range  Alr-to-Alr  Missile,  Lo^f  Altitude  Navigation  Targeting  Infrared  Night,  SEKK  EAGLE  and  weapons 
development)  and  four  will  be  assigned  to  Air  Force  Flight  Test  Center  (systems  verification  and  fol'ow-ca  structures/ 
improvement).  Current  testing  le  provided  by  five  (of  eight  original)  full  scale  development  aircraft  and  the  ftrat 
thre^  test  designated  production  aircraft^  F-16A,  No.  4,  has  been  decfwuilaaloned  and  will  be  used  as  an  Air  Trainlug 
Comaand  loading  trainer.  A  second  F-16A,  No.  6,  supports  the  control  configured  vehicle  Advanced  FlghLer  Technology 
Integration  program.  P-16B,  No.  2,  has  been  leased  to  General  Dynamics  for  the  F-15/J-79  program.  Flight  testing  of 
the  F-16/J-79  was  conducted  OctoKer-December  1980.  Flight  testing  of  the  ^-16/FlOl  (F-16A,  No.  1)  Derivative  Fighter 
Engine  was  Initiated  In  mid-December  1980  and  was  completed  May  1981.  The  Air  Force  has  leased  F-I6As,  Nos.  3  and  3  to 
General  Dynamics  to  support  a  contractor  Independent  Research  and  Developshsnt  (IRtD)  of  F-16  derivative  prototype. 

I  Congress  supported  Air  Force  flight  evaluation  of  the  derivative  aircraft  adding  FY  1982  funding  to  th«  1-16  program. 
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Program  Element:  I27133F  (64229F)  Title:  P~16  Squadrona 

OCtD  Mlaalon  Area:  Counter  Air  Support  an<f  Interdiction,  1223  Budget  Activity:  Tactical  rrcgrams,  #4 

Plrat  flight  of  the  number  one  derivative  prototype  la  scheduled  1^..  July  1982  followed  by  flight  of  the  number  two  derive- 
tlve  prototype  In  October  1982.  The  No.  2  prototype  will  Incorporatv^  the  General  Electric  FlOl  derivative  fighter  engine 
for  evaluation.  The  demonstration  flight  teat  is  to  validate/verify  aircraft  derodvnamlc  changes  anc  weapon  carriage/ 
release  capabilities.  Plight  t^Lt  of  the  Programmable  Signal  Processor  (PSP)  Dual  Mode  Transmitter  (DMT)  APG-66  radar 
In  a  saberllne  was  Initiated  In  December  1981.  The  Improved  radar  testing  will  continue  Into  1983. 

2 .  Operational  Test  and  Evaluation; 

a.  (U)  The  Initial  operational  tent  and  evaluation  (lOT&E)  was  conducted  In  conjunction  with  the  development  test 
and  evaluation  (DT&E)  from  December  1976  to  October  1977.  The  lOTaE  results »  reported  Ir.  the  Air  Combat  Fighter  lOTiE 
Final  Report,  January  1978,  US  Government  distribution,  supported  a  production  recommendation  to  the  Defense  Systems 
Acquisition  Review  Council  IIIB.  Follow-on  operational  test  and  evaluation  (F0T6E),  Phase  I,  was  completed  In  January 
1979,  and  reported  In  the  F-16  FOT&E  Flaal  Report,  Phace  I,  June  1979,  US  Government  distribution- 

b.  (U)  The  purpose  of  the  operational  test  and  evaluation  (OTCE)  is  to  evaluate  the  operational  suitability  and 
ef fectlvensaa  of  the  F-16  weapon  system.  The  radar/heada-up  dlsplay/f Ire-control  system  Interface  was  evaluated  In 
alr-to-alv  missions  against  projected  alsulared  threat  aircraft  and  In  alr-to-surface  attack  mltslona.  Air' to-alr 
weapons  such  as  the  AIH-9  and  M61  gun  were  fired  at  realistic  maneuvering  targets.  Day  and  night  evaluation  of  the  F-16 
sir  refueling  capability  was  accomplished.  The  P-16*s  performance  and  handling  characteristics  were  qualitatively  and 
quantitatively  evaluated  while  performing  basic  fighter  maneuvers  and  air  combat  maneuvers  against  current  and  projected 
simulated  threat  aircraft.  The  electronic  countermeasures  capability  and  elec troma;j;ne tic  Interference  susceptibility 

of  the  F-J6  were  evaluated.  In  addition,  the  operational  aultablllty  evaluation  Included:  reliability  and  maintain¬ 
ability  to  Include  maintenance  support  factors,  potential  maintenance  safety  haaarda,  end  determination  of  training 
requirements  and  operating  and  st^pport  coats. 

c.  (U)  The  combined  DT4E/IOT6E  was  conducted  primarily  at  Edwards  Air  Force  Base,  CA.  Other  test  sites  were  Nellis 
Test  Range,  bT;  China  take,  CA;  Alaska;  £l  Centro,  CA;  fuma,  A2;  Panaisa,  CZ;  and  Eglln  AFB,  Ft.  An  Air  Force  Test  and 
Evaluation  Center  (AFTEC)  test  team  coapesed  of  personnel  frou  AFTEC,  Tactical  Air  ComsMnd,  Air  Force  Logistics  Cotsmand, 
and  Air  Training  Coojnand  conducted  the  OT&E  portion  of  the  combined  tests.  Test  resources  were  Incrementally  Increased 
CO  a  total  of  11  aircraft  of  which  eight  were  prep 'oductlon  aircraft  and  three  were  production.  Additionally,  a  coer- 
bined  Air  Force  Systems  Coomand/Alr  Force  Test  and  Evaluation  Centcv  (AFTEC)  European  Tost  and  Evaluation  (ET4E)  with 
three  aircraft  was  conducted  from  February  to  Kay  1979.  Test  sites  Included  Bodo  Air  Ease,  Norway;  Skrydstrup  Air  Bate, 
DeAma<'k;  Hahn  Air  Base,  Germany;  and  Alconbury  Air  Ea&e,  United  Kingdom. 
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Program  Element:  #27113“'  (6A229F)  Title:  F-16  Squadrons 

DOD  Mission  Area:  Counter  Air  Support  aud  Inrerdlct Ion,  #223  Budget  Actlvify;  Tactical  Program,  #4 

J.  (U)  Follo^nn  teat  and  evaluation  Phase  II  vrs  conducted  at  Hill  Air  Fovce  Base,  UT,  and  in  Europe  free  January 
1979  through  December  1980.  Tactical  Air  Command  was  reaponeible  for  operational  ef ffcctivitness ,  and  Air  Force  Test 
and  Eval;iatlon  Center  (AFTECl  further  evaluated  operational  suitability.  The  AF7CC  asseasetent  Included  reliablllty/ciain" 
talnablllty  data  generated  by  all  F-16  aircraft  assigned  co  Hill  APB,  UT. 

e.  (U)  F-16  Follow-on  Operational  Test  and  Evaluation  (F0T6E)/Tactlcs  Drv«lopaent  and  Evaluation  (IDiE)  Phase  II 
commenced  during  January  1979  at  Hill  AFB,  UT.  This  FOT&E/TD6E  w<is  carried  out  jointly  by  the  Air  Forces  of  Belgium, 
De':marlc,  The  Netherlands,  Norway,  and  the  United  States.  F0T&E/TD6E  Phase  II  has  be:to  designated  as  the  Multinational 
Operational  Test  and  Evaluation  (MOT&E).  The  MOT&E  conalated  of  two  parta:  Part  I  waa  accoapllahed  in  the  United 
States  r?*!!!  AFB)  from  January  1979  through  June  1980,  and  uflllred  teat  facitlltler  and  ranges  at  the  following  locatloue 
Utah  Tert  and  Training  Range,  U1 ;  White  Sands  Missile  Range,  KH;  and  the  Nellis  Range  Complex  In  Nevads.  Part  11  wua 
carried  nut  In  Europe,  from  locations  within  the  countries  of  the  European  Participating  Air  Forces  (EPAF)  between  July 
and  December  1980.  In  both  parta  ot  the  Multinational  Operations^  Teat  and  Evaluation  (HOT&E)  program,  a  mix  of  U.^AF 
and  European  Participating  Air  Force  (EPAF)  production  aircraft  were  used,  with  a  maxltaum  of  10  F-l6a  used  aa  teat 
assete  during  Part  I.  Tactical  Air  Command  was  rtfaponslblfc  for  the  operational  ef fectlvenoen  and  taetlcc  develcpniint 
objectives,  Air  Force  Teat  and  Cvalurtlon  Center  (AFTEC  waa  reapoiuklble  for  the  suitability  assessment). 

f.  (U)  The  purpose  of  the  K0T6S  was  to  refine  estimates  of  F-16  upetational  effectiveness,  assist  In  evrluatloii  of 
cor.f iguratloa  changes,  develop  tactics  and  operating  concepts  for  F-i6  employment,  and  aasesa  the  operational  suitabil¬ 
ity  of  the  aircraft.  Multinational  test  team  training  waa  accoapllahed  i*etween  January  1979  and  July  1979. 

g.  (U)  AFTEC  flew  467  front  seat  and  9S  back  seat  sorties  during  Initial  operational  teat  and  evaluation  (i0T4E}/ 
Follow-On  Operational  Teat  and  Evaluation  (F0T4E).  This  Included  six  months  of  losting  on  t^o  near  production  conf.gu'^'ed 
full-scale  development  aircraft  and  seven  aircraft-months  on  the  first  three  prt  jctlon  aircraft.  Operational  teat  and 
evaluation  (0T4E)  testing  :!ncluded  teyond  visual  range  mlaalona  with  E-4  and  T-38  aircraft:  operational  comparlaona, 
basic  flight  maneuvers  and  air  combat  maneuvers  with  F-4f,,  F-5,  A-37,  and  T-38  aircraft;  night  and  day  alr-to-sut  fucr 
bombing  and  strafing;  alr-to-air  gunnery  against  towed  tc'rgeta;  and  AIK-9J/L  firings  againat  BQM-34,  PQH102,  and  QH-iO 
drones. 


h.  (U)  Weapons  systems  i>erforiasnce  was  overall  sat isfactory .  Mnjor  cperailonal  ct feet  1  veneas  deficiencies  by  the 
end  of  I0T&E/F0T4E  and  status  were  as  follows: 

(1)  ; 

pean  Test  and  F>x*aluation  (ET4E)  and  were  satisfactory 

(2)  Corrections  are  identified  in  Engineering  Cl.ange  Proposal  206 

and  arc  being  evaluated  during  MQf&E. 
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ProRram  Element:  I27133P  (64229F)  Title:  F-16  Sguadrone 

1X)I)  Mission  Ares:  Co^inter  Air  Support  and  Interdiction,  1223  Budget  Activity:  Tactical  Programs,  14 

(3)  Deficiencies  were  verified 

during  RTAE.  An  accuracy  test  program  is  underway  during  follow-on  full  scale  development  (FSD)  and  MOTAE. 

(A)  (U)  Poor  reliability  of  Jc:  fuel  starter:  Satisfactory  performance  was  dem-iiist rated  during  ET&E,  but 
problems  still  exist.  Extensive  changes  are  In  work  and  will  be  further  evaluated  during  MOT&E. 

1.  (U)  Reliability  and  Maintainability  (R&M)  estimates  Indicated  an  overall  satisfactory  rating.  The  XOT&F/FOT&E 

assessments  for  late  FSD  and  production  aircraft  projected  satisfactory  meari  time  between  maintenance  (HTBMa>  and 
mnlntenance  man-hours  per  flying  hour  (MMK/FH)  for  the  nature  F-16.  Average  F-16  MT3Ma  (for  Inherent  failures)  of  0.87 
hours  compared  very  favorably  with  the  F-4  and  A-7D  mature  average  of  1.0  at  the  end  of  FSD.  F-i.'  liMH/FH  of  35.7  nearly 
equalled  the  mature  F-A's  35.  Corrective  actions  to  fix  major  discrepancies  affecting  RAM  goals  (l.e.,  chaf'np  and 
routing  of  aircraft  wiring,  high  rate  of  fuel  leaks,  and  excessive  fuel  venting  due  to  heat  expansion)  were  Incorporated 
and  were  satisfactory  during  ETAE.  Damage  or  loss  In  flight  of  nonmetalllc  panels  Is  no  longer  a  problem  due  to  replace¬ 
ment  ylth  metal  panels.  Concerns  remaining  at  the  end  of  lOTAE/  FOTAE  included  high  could-not-dupllcate  rates  for  built- 
In-test/pneumatlc,  auxiliary  power,  flight  control,  and  fuel  systems;  and  supportablllty  of  the  hydrazine  emergency  power 
unit.  Further  evaluation  ol:  these  areas  contlni'ed  during  KOTAE  as  the  F-16  Weapon  System  matures. 

j.  Duriii.-?  tlie  European  Test  and  Evaluation  (ETAE),  the  F-16  wu  exercised  through  a  wide  variety  of  realistic 
operak  ional  mission  sceiiarioa  to  provide  an  early  assessment  of  its  effectiveness  and  suitability  when  operated  la  its 
intended  environment.  One  hundred  forty-two  sorties  were  flown  for  an  effective  sortie  rate  of  0.78.  This  was  well 
above  the  planned  rate  of  0.50.  As  reported  In  the  European  Test  and  Evaluation  Final  Report  AdJwndum,  F-16  Follow-on 
Operational  Test  and  Evaluation  (FOTAE)  Phase  I,  November  1979,  US  Government  distribution  overall  F-16  performance  was 
higJily  aat I sfactory .  The  aircraft  performed  exceptloavlly  well  during  air  combat  maneuvers,  F-15/F-16  composite  operation 
tactical  air-to-8urface  miasions,  and  conventional  nuclear  weapon  strike,  and  sea  nu^elllance  mfaalons  were  setlafac- 
tory.  Radar  sea  mociea  performance  was  excellent  during  sea  surveillance  missions. 

Taxi,  takeoff r  and  landing  on  Icy  surfaces  presented  nc  major 

prohl ema . 

k.  (U)  Operational  ef feet  I venesr  jefictencies  noted  during  ETAE  Included  the  following: 

(1)  (U)  Engine  icing  during  ground  operationa;  At  near  freezing  temperature.  Induction  Icing  occurred  when  the 
engln-  Ingested  standing  witer.  Although  thin  created  the  potential  for  engine  damage,  uone  was  observed  during  the 

teat.  Numeroua  fixes  in  work  include:  (a)  pilot  manual  selection  of  antl-lci2;  (b)  heated  Intake  strut;  and  (c)  addi¬ 

tional  heat  through  thirteenth  stage  compressor  inlet  guide  vanea. 

(?)  (U)  Inadequate  lighting  for  night  air  refueling:  Satisfactory  solutions  have  been  lderitlfi*^d. 

(3)  (U)  Fuel  venting  during  ali*  refueling:  Problem  attribut'd  to  fuel  distribution.  Engineering  Change  Proposal 

(KCP)  A78  Incorporates  redesign  with  effectlvlty  during  late  Calendar  Year  1980-early  Calendar  Year  1981. 
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Progran  Element :  #27133F  (6A229F) 

DOD  Mission  Element;  Counter  Air  Support  and  Interdiction,  #223' 


Title.  V-16  Squadrons 

Budget  Activity:  Tactical  Programs, 


(A)  (U)  False  radar  targets:  Caused  by  radar  side  lobes  reflecting  off  the  surface  and  frequency  instability 
in  the  main  beam.  Solutions  have  been  tested,  approved,  and  incorporated, 
r  ^ 

(5)  j  European  test  and  evaluation  software  updates  provided  sigviif leant 

improvement.  Further  corrections  were  evaluated  during  Multinational  Operational  Test  and  Evaluations  (MOT&E). 


were  evaliiat«>d  by  Multinational  Test  and  Evaluatioi>.  Progress  is  evident. 


Software  changes 


I  A  pilot  selectable  fix  is  in  test. 

(8)  ^  Inaccuracies  were  observed 

during  follow-on  operational  test  and  evaluation  (FOT&E)  and  verified  during  European  Test  and  Evaluation  (ET&E).  Bore- 
slg  procedures  have  been  improved;  corrected  canopy  dlstortica  algorithms  and  slant  range  corrections  have  been  installed 
in  the  fire  control  computer;  and  updated  weapons  separation  effects  have  been  included  la  the  storage  management  compute 
Testing  has  demonstrated  that  these  solutlone  meet  speclfi^.ation8,  and  fixes  are  in  the  field. 

t  '' 

^  This  deficiency  was  identified  late  in  the  Follow-on  Operational  Test 
and  Evaluation  (FOT&F)  program.  Corrections  through  ECP  206  have  been  evaluated  by  MOT&E  and  determined  to  be  satis¬ 
factory. 

(10)  (U)  Fire  control/navigation  panel  difficult  to  operate  by  pilot:  Fixes  have  been  tested,  approved,  and 
production  Incorporated. 

1.  (U)  F-16  reliability  and  maintainability  during  ET&E  was  satisfactory  to  excellent.  Mean  uan-hours  per  flyinf; 

hour  was  17.3.  Aircraft  flyable  rate  was  excellent  at  82  percents  This  compt^res  with  the  end  follow-on  operational 
test  and  evaluation  rate  of  5A  percent.  Problems  Included  low  reliability  of  the  ralar  digital  signal  processor  and 
low  power  radio  frequency  units,  end  a  high  rate  of  nondupllca table  avion! ca/electrlcal  malfunction  indications.  A 
hydrazine  spill  resulted  in  equipment  Improverei.ts.  Operations  from  five  different  North  Atlantic  Treaty  Organization 
(NATO)  shelter  types  were  satisfactory. 

a.  (U)  rinal  operational  suitability  evaluation  will  be  reported  by  Air  Force  Test  and  Evaluation  Center  (AFTEC) 
at  the  close  of  multinational  operaCional  test  and  evaluation. 


i 

i 


Program  Element:  #27133F  (64229F)  Title:  F-16  Squadrons 

DOD  Mission  Area:  Counter  Air  Support  and  Interdiction,  #223  Budget  Activity:  Tactical  Progiams, 

3.  (U)  Systems  Characteristics: 

(U)  Technical  Information: 

(U)  Length  (ft) 

(U)  Wing  Span  (w/mlsslles)  (ft) 

(U)  Operating  Weight  (empty)  (lbs) 

(U)  Internal  Fuel  (lbs) 

(U)  Currert  Max  Takeoff  Gross  Weight  (lbs) 

(U)  Max  Payload  w/Fuil  Internal  Fuel  (lbs) 

Engine  Thrust  (lbs) 

JL/  Projected  Block  II  weight  (aircraft  #160). 


^9.5 

32.8 

16,126  y 

6,972 

35,400 

12,302 


(U)  Performance  Thresholds:  (F-16  Development  Concept  Paper) 


Threshold 

Radius  -  Air  Superiority  Mission  (NM)  7  ^ 

Radius  -  Alr-to-Surface  Mission  (NM)  y 
Sustained  Turn  Rates 

1.2  Mach/30,000  ft  (Vsec) 

1.2  Mach/30,000  ft  (G) 

0.9  Mach/30,000  ft  (Vsec) 

0.9  Mach/30,000  ft  (G) 

Acceleration  Time 

0.9-1. 6  Kach/30,000  ft  (sec) 

Max  Controllable  G 

0.8  Mach/4C,000  it  (G) 

Ferry  Range  (NM)  k 

y  Assumes  maximum  gross  weight  Increased  to  33,400  pounds. 

(U)  Other  Characteristics: 


(IJ)  Takeoff  Distance  (Air-to-Alr  Mission)  (ft)  N/A 

(U)  Landing  Distance  (ft)  (estimated)  N/A 

(U)  Mlssicn  Reliability  (Z)  90 

(U)  Mean  Flight  Time  Between  Failure  (hrs)  2.90 

Radar  Detection  Range,  2  sq  meter  Target 
(look  up/look  doim) 


Performance 

Demonstrated 


2200 

3300 

91 

2.20 


1000 


FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 
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Program  Element:  #27136F 

DoD  Mies ion  Area:  Defense  juppreseton,  #224 


Title:  F~4G  Wild  Weasel  Squadrons 

Budget  Activity:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

Nunber 

Title 

FY  1981* 
Actual 

FY  1982* 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Costs 

TOTAL  PROGRAM  FOR  ELEMENT 

4,525 

6,276 

21,472 

18,020 

Continuing 

Not  Applicable 

327B 

P-4G  Wild  Weasel  Squadrons 

4,525 

6,276 

21,472 

18,020 

Continuing 

Not  Applicable 

*  Effort  performed  in  PE  27128F,  F-4  Squadrons 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  F-4G  Wild  Weasel  represents  the  only  lethal  defense  suppression 
weapons  system  in  the  Air  Force  inventory.  Thi'i  system  is  specifically  designed  to  automatically  detect,  identify, 
locate,  and  destroy  hostile  radar  emitters  by  the  use  of  anti-radiation  missiles,  standoff  guided  munitions,  or  con¬ 
ventional  F-4  weapons.  The  F-4G  is  classically  employed  in  the  counter-air  role  as  an  escort  for  a  penetrating  (Strike 
force  or  independently  as  a  hunter-killer  force  against  targets  of  opportunity. 


(0)  BASIS  FOR  FY  1983  RDT&B  REQUEST:  Engineering  design  and  development  of  system  updates  are  required  to  maintain 
the  F-4G/APR-38  capability  at  a  level  commensurate  with  the  ever  Increasing  hostile  radar  threat  environment.  Englr»  .er- 
ing  development  of  performance  updates  is  on  a  priority  basis  to  the  stated  needs  of  thn  tactical  air  force.  The  perfor¬ 
mance  updates  will  be  grouped  to  ease  aircraft  configuration  control  during  F-4G  modification  periods,  the  first  of 
which  is  expected  to  begin  in  1986.  Performance  updates  and  various  aircraft  modifications  require  similar  engineering 
efforts  to  maintain  the  F-4G  simulator  currency.  Cost  estimate  Is  based  on  Air  Force  Systems  Command  pricing  models. 


COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  (PE  27i28F) 


FY  1981 


FY  1982  FY  1983  FY  1984  Additional 

Estimate  Estimate  Estimate  To  Completion 


Total 

Estimated 

Costs 


RDT&E 


6,600  6,400  6,700 


Continuirtg  Not  Applicable 


(U)  OTHER  APPROPRIATION  FUNDS:  None 


100 


S/,,' 


Program  Llement :  ^271*)6F 

DoD  Mission  Arts;  Defense  Suppression,  #224 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  USAF  initially  encountered  radar  controlled  surface-to-air  missile  (SAM) 
weapons  sysi^.ems  in  North  Vietnam  in  1965.  Wild  Weas  il  configurations  of  the  F-IOS  and  F-AC  were  developed  from  off-the- 
shelf  hardware  as  a  quick  reaction  counter  to  this  threat.  The  SAM  anu  radar  controlled  anti-aircraft  artillery  (AAA) 
threat  has  continued  to  expand  In  both  quantity  and  quality  since  then.  Development  of  the  F-AG  Wild  Weasel  started 
in  1970  as  a  counter  to  this  Increasingly  hostile  threat  environment.  The  F-AG/APR-38  system  provides  a  cockpit  display 
to  identify  the  type  cf  threat  (SAM,  AAA,  etc.),  the  azimuth  to  that  threat, []_ 

]  It  employs  a  phase  Interferometer  antenna  system  to  provide  highly  accurate  target  azimuth  and  :?.levatlon 
direction  finding  (DF)  information,  360  degrees  around  the  aircraft.  Digital  computer  controls  allow  tha  location  of 
a  designated  target  to  be  carried  In  memory  If  the  tracking  emitter  is  shut  down;  the  DF  information  is  of  the  quallt; 
necessary  to  successfully  execute  blind  delivery  of  area  munitions  via  the  memory  function.  With  the  information 
available,  in  the  cockpit,  the  aircrew  has  a  range  of  attack  options.  If  the  emitter  remains  active  during  the  engage¬ 
ment  the  crew  can  hand-off  AFR-38  data  directly  to  an  antiradiation  missile.  Should  the  emitter  shut  down  before  an 
antiradiation  missile  engagement  can  be  completed,  the  crew  can  use  the  position  data  In  the  APR-38  memory  to  either 
cue  them  for  visual  delivery  of  conventional  or  guided  weapons  or  allow  them  to  execute  a  blind  delivery  of  area 
munitions.  Intelligence  data  suggests  the  threat  will  continue  to  Increase  in  complexity  and  technical  sophistication. 
This  program  will  develon  updates  to  the  F-AG  to  keep  it  a  responsive  system  to  the  enemy  threat  envirorjaent  into  the 
It  will  also  enable  the  F-AG  to  fully  exploit  the  capabilities  of  the  H<gh-Speed  Antiradiation  Missile  (HARM). 
Immediate  tasks  include  computer  expansion,  integration  o2  the  HARM,  receiver-processor  modification  to  handle  frequency 
sgUe  threats,  and  frequency  expansion  to_  _  Future  updates  will  include  detection,  identification,  and  location 

of  and  other  advanced  enemy  threats.  All  updates  will  be  incorporated 

into  the  F~AG  simulator. 

(U)  RELATED  ACTIVITIES;  Air  Force  advanced  and  engineering  development  program  elements  (PE  63718F  -  Electronic  War¬ 
fare  Technology,  6A738F  -  Protective  Systems,  6A739F  -  Tactical  Protective  Systems)  are  currently  developing  the  generic 
electronic  warfare  technologies  necessary  to  counter  cKc  advanced  threat  radars.  The  imaging  Infrared  (HR)  l!averick 
and  HARM  are  both  programmed  for  interfac*i!  with  ths  T  -G  (PE  27162F  and  PE  27313F,  respectively).  New  inertial  naviga¬ 
tion  system  Is  to  be  installed  by  Air  Force  Logistics  Command  as  a  Class  IV  modification  and  will  Interface  with  the 
APR-38.  The  above  programs  ore  responsible  for  funding  and  developing  the  required  interfaces  for  the  F-AG/APR-38 
system;  however,  this  progrem  will  ensure  overall  system  ccxBpstibllity/integratior..  Modification  of  F-AG  aircraft  with 
performance  updates  developed  in  ihl'3  program  will  begin  in  FY  1985. 

(U)  WORK  PERFORMED  BY;  Ogden  Aerospace  Logistics  Center,  Utah  is  responsible  for  the  management  of  F-AG  enhancement 
programs.  Air  Force  Systems  Command  (AFSO);  Air  Force  Test  and  Evaluation  Center,  Klrtland  AFB,  NM;  and  Tactical  Air 
Command,  Langley  AFB,  VA  are  jointly  responsible  for  the  testing  of  the  F-AG,  AFSC  Is  responsible  for  the  subsystem 
and  interface  development  of  F-AG/APR-38  enhancements.  Contractors  are:  McDonneli-Douglas ,  St.  Louis,  HO  -  Airframe; 
IBM,  Owego,  NY  -  Receiver;  LOiJVL,  New  Ycrk,  NY  -  Display;  Texas  Instruments,  Austin,  TX  -  Processor;  Singer-Link, 
Binghamton,  NY  -  Simulator. 


Title;  F-AG  Wild  Weasel  Squadrons 
Budget  Activity:  Tactical  Programs, 
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Program  Element:  #27136F 

DoD  Mission  Area:  Defense  Suppression,  #22A 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAxiS; 

1.  (U)  FY  1981  and  Prior  Accompli ahaent a;  Initial  contracts  to  develop  the  APR-38  receiver  system  for  Integra¬ 
tion  Into  the  F-AD  aircraft  were  awarded  In  December  1970;  F-4D  development  test  and  evaluation  flight  testing 
was  completed  Ir  FY  197A.  In  January  197A,  the  Air  Force  Council  expanded  the  program's  scope  for  the  following 
reasons:  (a)  force  structure  projection:  (b)  F-AD  versus  F-AE  airframe  service  life;  anJ  (c)  intelligence  informa¬ 
tion  gained  from  the  1973  Middle  East  conflict.  This  redirection  added  a  special  warning  receiver  function,  Inflight 
recorder,  and  ground  playback  station;  doubled  computer  memory  capacity  to  Increase  the  threat  handling  capability; 
converted  to  the  F-AE  aircraft;  and  for  logistical  support  considerations,  redesignated  the  weapons  system  F-AG. 

F-AG  development  test  and  evaluatlon/lnlti^al  operational  test  and  evaluation  (DT&E/IOT&E) ,  continued  on  the  ibove 
mentioned  Items  with  flight  test  completion  In  August  1976^  The  lOT&E  Identified  system  def Id  socles  that  neces¬ 
sitated  returning  the  aircraft  to  DT&E.  These  deficiencies  were  (1)  low-band  location  lnaccura:y;  (2)  signal  pro¬ 
cessing  prioritizing  end  display  errors,  (3)  Improper  indications  from  the  special  warning  funcrlon,  and  (A)  bullt- 
In-test  malfunction.  Follow-up  DT&E/IOT&E  began  In  September  1976  and  was  satisfactorily  completed  Ir  February 
1977.  Full  scale  production  of  ^he  F-AG  was  approval  In  March  1977. 

The  first  production  F-AG  was  delivered  to  Tactical  kit  Command  In  October  1977  and  verification  flight  testing 
was  satisfactorily  completed  In  Februcry  1978.  The  second  aircraft  was  delivered  In  January  1978.  These  two  air¬ 
craft  entered  follow-on  tust  and  evaluation  on  6  February  1978;  testing  was  satisfactorily  completed  on  28  July 
1979.  Delivery  of  the  last  (116th)  F-AG  was  completed  In  Hay  1981.  Tactical  Air  Command  achieved  Initial  opera¬ 
tional  capability  In  April  1979  when  the  first  squadron  (2A  pilmary  aircraft  authorization  (lAA))  was  declared 

combat  ready.  The  full  operational  capability  was  achieved  In  January  1981.  Force  structure  bcddovn  Includes: 

L  Jin  the  United  States  Air  F.rces  In  Europe;  In  Pacific  Air  Forces;  and 

Jin  Tactical  All  Command,  f  I  Is  also  assigned  to  Tactical  Air 

Command . 

With  the  exception  of  the  ground  playback  station,  all  planned  development  for  the  basic  F-AG  was  completed 
with  FY  1977  fund?.  The  Air  Force  completed  the  ground  playback  station  In  FY  1979.  The  Air  Force  started  a 
threat  update  program  In  FY  1978  to  ensure  the  F-AG  maintains  a  viable  operational  capability  against  the  c&ip 

utantly  chsnglux  threat  environment.  Specific  updates  being  addressed  Include:  (1)  frequency  extension  from  _ 

Increased  computer  capability;  (A)  component 

technology  and  tecnnlque  updates  to  reduce  system  operations  and  maintenance  (^sts;  (5)  Increased  accuracy  In  the 
low  band  receiver  system;  (6)  Incorporation  of  an  letectlon  capabllty;  (/)  modifica¬ 
tion  required  to  effectively  engagci  J  (B)  frequency  extension  to[  \(9)  improved  total 

system  accuracy  to  Increase  the  pronablllty  of  kill  when  employing  smart  munitions  cued  by  the  APR-38,  particularly 
the  Imaging  Infrared  Maverick;  and  (10)  incorporation  of  the  capability  to  detect  and  engage Q 

^threat  systems.  In  FY  1979  the  Air  Force  completed  the  engineering  development  and  design  feasibility 
studies  started  In  1978  and  assembled  resulting  data  for  evaluation  In  FY  1960. 


Title:  _ F-AG  Wild  Weasel  Squadrons 

Budget  Actlvltv:  Tactical  Programs,  lA 
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Program  Element:  #27136F  Title;  F~4G  Wild  Weasel  Squadrons 

DoD  Mission  Area:  Defense  Suppression,  #224  Budget  Activity:  Tactical  Programs,  #4 

(U)  In  FY  1981  the  Air  Force  planned  to  begin  full  scale  development  of  an  APR-38  perforiaance  update  as  a  result  of  the 
FY  1980  data  evaluation.  Requests  for  proposal  were  prepared  and  released  followed  by  evaluation  of  the  two  proposals 
submitted.  Both  submissions  were  deemed  by  the  Air  Force  to  be  non-responsive  and  source  selection  for  the  full  scale 
development  was  terminated. 

2«  FY  1982  Program:  The  Air  Force  will  complete  tho  source  selection  for  the  performance  update  program  or^lnally 

planned  for  FY  1981.  The  total  slip  in  the  program  schedule  is  estimated  to  be  six  months.  The  full  scale  development 
will  be  in  two  phases.  Phase  I  will  concentrate  on  expanding  the  on-board  computer  capability  so  the  F-4G  will  have  the 
necessary  memory  to  interface  with  the  HARM,  high-speed  anti-radiation  missile.  The  computer  expansion  is  planned  for 

Jopc^ations.  Phase  II  will  engineer  the  other  hardware  and  software  changes  identified  An  the  FY  1980  evaluation. 
These  changes  arc  scheduled  to  be  operational  in|_  __ 

3.  (U)  FY  1983  Planned  Program;  The  Air  Force  will  continue  the  engineering  efforts  started  in  FY  1982.  The  Increase 
in  FY  1983  funds  from  $6,700K  shown  in  the  FY  1982  Descriptive  Summary  to  $2l,671K  shown  this  year  reflects  the  Air  Force 
decision  to  Implement  the  F  4G  performance  updates  based  on  the  FY  1980  evaluation. 

4.  FY  1984  Planned  Program;  The  Air  Force  will  continue  the  engineering  efforts  started  in  FY  1982  and  will  investi¬ 
gate  available  technology  for  further  performance  expansions!] 

b.  (U)  Program  to  Completion;  This  is  r,  continuing  p^'ogram. 

6.  (U)  Mllestoi.es ;  Not  applicable. 

7>.  (U)  Resources;  Not  applicable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary;  Not  applicable. 


FY  1983  RDm  DESCRIPTIVE  SUMMARY 


Prjgram  Elemtint :  l27i62F 

DoD  Mlaalon  Area:  Defepse  Si«.>;)pre88lon,  1224 


Title:  Tactic:*.!  Air-to-Ground  Mlaalles 
Budget  Activity:  Tactical  Programs,  14 


(IJ)  RESOURCES  (PROJECT  LISTING);  ($ 
Project 

Number  Title 

TOTAL  FOR  PROGRAM  ELEMENT 

2330  High  Speed  Aitti-Radlation 

Missile  (HARM),  AGM-88 


thousands) 


FY  1981 

FY  1982 

FY  1983 

Actual 

Estimate 

Estimate 

7,057 

4,2dA 

4,790 

7,057 

A,  284 

4,790 

Total 

FY  1984 

Additional 

Eatiraated 

Estimate 

to  Completion 

Costs 

3,759 

0 

29,146 

3,759 

0 

29,146 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  Increased  sophiatlcatloii,  concentration,  and  lethality  of  enemy 
ground-based,  radar  guided,  missile  and  antiaircraft  artillery  systems  threaten  the  ability  of  tactical  aviation  to 
accomplish  its  mission  and  survive.  Antiradiation  missiles  provide  a  lethal  counter  to  this  threat.  The  High  Speed 
Anti -Radiation  Missile  (AGM-68f  HARM)  is  being  developed  by  the  Navy  to  provide  a  significant  upgraded  capability 
against  the  threat.  The  F-4G  Wild  Weasel  represents  the  only  dedicated  lethal  defense  suppression  weapon  system  in  the 
Air  Force  inventory.  When  deployed,  HARM  will  be  its  primary  weapon.  This  element  will  fund  the  Air  Force  unique 
portions  of  the  Joint  H:ivy/Alr  Force  HARM  development  program. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Program  funding  completes  residual  tasks  remaining  from  the  FY  1982  Initial 
Opeiational  Test  &  Evaluation  and  from  the  Sentember  FY  1982  Defense  System  Acquisition  Review  Council  III.  This  effort 
also  incorporates  Pre-Planned  Product  Improvement  activity  in  FY  1983,  whose  focus  is  to  increase  the  cost  effectiveness 
of  the  F-AC/HARM  weapon  system.  RDT&E  cost  estimate  is  based  on  Program  Office  engineering  cost  projections  and  con¬ 
tractor  quotes. 


COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


Total 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E 

8,100 

4,300 

TBD 

TBD 

TBD 

TBD 

Procurement  (Missile)* 

93,100 

TBD 

TBD 

TBD 

-.TBD  _ 

Quantities 

136 

TBD 

TBD 

TBD 

U  ] 

Projects  »2330 

Piocnram  Element:  #27162F 
VcD  Mission  Area:  Defense  Suppression,  #224 


OnCR  M^PRCa>RIATICN  HIMB: 


EY  198.1 


BY  1982 
Estine^^ 


'^itle:  A3M-88,  HARM  (Hic^  Speed  Anti- Radiation  Missile) 
Titles  Tactical  Air~tCr»Gn>^  MTsoiles 
Budget  Activity:  Txictical  Progrartar  #4 


BY  1983 
BctijTVite 


BY  1984 
Estimate 


Addit.\an2d 


Tctal 

Estiiiax-ed 

Cost 


Procurement  (Missile)* 
Quantities 

‘Includes  initial  spares 


93  000  163,100  249,300  3,397,800 

136  206  368  13,621 
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Project:  #2330  Title;  AGM-88,  HARM  (High  Speed  Anti-Bedlatlcn  Ml as lie) 

Program  Flemant;  i?27162F  Title:  Tactical  Air~to~Cround  Miasllea 

DoD  Hiseioo  Area;  Defense  Suppreaalou,  #224  Budget  Activity;  Tactical  Programs,  #4 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  dAKM  is  an  alr-to-surfacc  anti radiation  mlaalle  which  has  been  in  devel¬ 
opment  by  the  Navy  since  1971.  It  is  an  evolution  of  current  Anti-Ri'.diatloa  Missile  (ARM)  weapons  designed  to  damage 
or  suppress  radar-directed  air  defense  systems.  Antlrediatlon  missiles  currently  in  the  Inventory  (A(M-4S  SHRIKE  and 
AGM-78  STANDARD  ARM)  are|_  J  and  SHRIKE  procurement  was  terminated  iu  FY  1978. 

The  requirement  for  an  advanced  High  Speed  AnM-Radlatjoa  Hissile  (HARM)  was  Identified  b>  the  Tactical  Air  Forces  in 
March  1975.  The  Air  Force  has  Identified  HARM  as  the  solution  for  the  near-term  portion  of  this  requirement.  Missile 
design  goals  are;  moderate  missile  site  and  v?elght,|[^ 


^and  the 

ability  to 

The  HARM,  when  integrated  with  the  F-4G  Wild  Weasel,  will  give  the  Tactical  Air  Force  a  dedicated  and  highly 
capable  autiradlatlon  weapon  system. 

(U)  The  Air  Force »  as  participating  service  in  the  joint  Navy/ Air  Force  HARK  Program,  will  fund  only  those  development 
efforts  that  are  unique  to  the  Air  Force.  The  main  rhrust  of  this  program  will  be  to  integrate  the  HARM  with  tne  F-4G. 
This  Integration  will  require  the  development  and  testing  of  computer  software,  tests  necessary  to  certify  the  missile 
for  carriage  and  launch  from  the  aircraft,  and  ground  and  flight  tests  of  the  svionlcs/misalle  interfsce.  Additionally, 
peculiar  Air  Force  groi'nd  support  equipment  and  technical  annuals  will  be  developed.  HARK  begins  joint  full  scale  pro¬ 
duction  1.:  FY  1982.  Tne  F-4G/HARM  will  be  the  only  dedicated  lethal  defense  suppression  weapon  system  in  the  field  for 
a  considerable  time  into  the  future.  As  such,  one  focus  of  related  follow-on  Air  Force  HARM  development  effort  in 
FY  1983/84  will  be  to  conduct  a  Pre-Planned  Product  Improvement  for  HARM  o  optimise  the  F-4G/HARM  C08t-#f fectlvenees . 

A  recent  Air  Force  Studies  and  Analyses  evaluation  of  HARM  ef fectivcnesi*  (SABER  COUNTER  HOTEL)  reported  that  the 
F-4G/HARM  defense  suppression  system  could  increase  A-10  survivebllity  by  ^  as  a  result  of  having 

HARM  coverage  available.  In  additon.  A-10  attrition  rate  por  sortie  is  reduced  by_  „vhen  HARM,  vice  SHRIKE 

or  Standard  ARM  are  eaploy<»d  in  s  Central  European  engagement  with  the  Soviets.  Moreover,  least^^  _  less 

HARMS  then  SMRIKEs  or  Stani^rd  ARMa  are  fired  for  each  air':raft  s^'^ved.  HARM  \lone  vas  effective,  in  the  study,  when 
the  enemy  used 

rURIKE  and  Standard  ARll  are  ^  .  .  .  _  and  HARK  will 

replace  both  of  them.  The  break  even  unit  coat  of  HARM  was  ovet  ^  ~  ”” 

related  ACTIVITIES;  The  HARM  has  been  designated  as  the  primary  Anti-Radiation  Hissile  for  the  F-4G  Wild  Weasel. 

A  Memorandum  of  Agreement  of  July  1975  between  the  Air  Force  and  Navy  Assistant  Secretaries  for  Research  and  Develop¬ 
ment  names  the  Navy  as  the  Executive  Service  and  the  Air  Force  as  the  Participtiiiting  Service  in  the  Joint  Service  HARM 
Development  Program.  The  P-4C  APR-38  Radar  Homing  and  Warning  Receiver  1j  optimized  in  Program  Element  27l36f,  F-4C 
Wild  Weaaol  SquadiTons,  to  fully  utilize  HARM'S  capabilities. 

WORK  PERFORMED  BY;  The  HARM  Development  Program  is  managed  by  the  Kavy  HARM  Program  Office,  at  Naval  Air  Systama 
Command,  Arlington  VA,  with  an  <iir  Forut  Deputy  Program  Manager  and  staff.  Hunagemear  of  Air  Force  unique  requireuenra 
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Program  Element:  #27162F  Title;  Tactical  Alr-to  “Ground  Missiles 

DoD  Mlsalon  Area:  Defense  Suppresslcn,  #224  Budget  Activity:  Tactical  Progrema,  54 

Is  provided  by  the  Armament  Division,  Egllr.  AFB,  FL.  Prlnclfal  contractors  are:  Texas  Instruments,  Lewisville,  TX; 
KcDonaell  Douglas  Aircraft  Corporation,  St  Louis,  MO;  Thlokol,  Brigham  City,  UT;  and  Motorola,  Scottsdale,  AZ.  Govern¬ 
ment  facilities  such  as  the  Aeronautical  Systems  Division,  Wrlght-Patterson,  AFB,  OH;  Naval  Weapons  Center,  CLlna 
Lake,  CA;  and  the  Air  Force  Flight  Test  Center,  Edwards  AFB,  CA  are  also  utilized.  Air  Force  independent  testing  Is 

conducted  by  dedicated  personnel  from  the  Air  Force  Test  and  !Svaluatlon  Center  (AFTEC),  Klrtland  AFB,  NM;  and  by  opjra- 

tlona^  Tactical  Air  C(»smand  pilots  detailed  to  the  AFTEC  test  detachment  from  George  AFB,  CA. 

A. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  FY  1981  AND  PRIOR  ACCOMPLISHMENTS;  Studies  and  flight  testa  began  In  June  1977  to  certify  the  HARM  and  LAU- 
122  launcher  for  carriage  on  the  F-4G  Wild  Weasel.  Development  of  computer  software  to  Integrate  the  HARM  with  the 

I  F-AG  APR-38  avionics  began  In  1978.  A  Defense  System  Acquisition  Review  Council  II  A  was  held  oti  14  Feb  1978.  On 

23  March  1978  the  Secretary  of  Defense  approved  HARM'S  entry  Into  eo<^lneerlng  development.  Modifications  to  the  F-AG, 

to  Include  weapon  carriage  ar.d  software  changes  to  Integrate  HARM  with  the  APR-38,  have  been  developed,  bench  tested  and 

flown  In  a  series  of  live  firings  and  captive  carry  flight  missions.  HARM  Development  Test  and  Engineering  firings  were 
completed  In  Oct  1980.  This  Included  a  total  of  Jmlsi^le  firings,  **  from  the  F-AG  anc\'  ..from  the  Navy  A-7F 

aircraft.  of  these  firings  were  &  complete  success, _  The 

missile  dec^nstrated  an  average  miss  dlstnnce  (closest  point  of  approach)  of  feet  as  compared  to  the  required 

thirty  feet.  A  Department  of  Navy  Systems  Aqulsitlon  Review  Council  II  B  held  in  Nov  1980  evaluated  test  results  of 
prototype  mislle  firings,  and  approved  proc'^vdln,':  **0  Navy  pilot  production  in  1981.  The  Secretary  of  Defense  certified 
HARMS  readiness  for  pilot  production  to  Congress  lu  Jan  1981.  Corjrectlon  of  the  deficiencies  found  during  Development 
Test  and  Evaluation  were  completed,  and  successtuUy  evaluated  In  _  1  Navy  Technical  Evaluation  firings  and  a  limited 

captive  carry  effort. 

2.  FY  1982  Program;  A  Joint /Navy  senior  level  program  review  approved  release  of  long  lead  FY  1982  procurement 

funding  in  advance  of  Milestone  III,  to  preclude  creating  a  coatly  gap  between  the  FY  1981  concurrent  pilot  production 
and  FY  1982  full  production  program.  The  Joint  Air  Force  Initial  Operational  Test  and  Evaluation  began  In  Nov  1981, 
concurrent  with  Nevy  limited  pilot  production.  The  Joint  test  will  be  completed  In  time  for  the  Defense  Syatema 
Acquisition  Review  Council  III  in  September,  1982,  The  Joint  test  program  prior  to  Milestone  III  will  evaluate  mlaailea, 
avionics,  peculiar  ground  support  equipment  and  government  furnished  equipment  against  the  full  range  of  operational 
effectiveness  and  suitability  re  riul  remen  ts .  The  Air  Force  plans  to  conduct  a  second  phase  of  the  Initial  Operational 
Test  and  Evaluation  after  the  HUestone  111  decision.  The  second  phase  test  objective  is  co  evaluate  the  F-AG/Hlgh 
Speed  Anti-Radiation  Hiislle,  I  which  will  utilize  the\^  J 

capab'llty  of  the  F-AC/AFR-38  avionics.  The  Air  Force  plans  to  procure  136  mlssllles  In  FY  1982. 

3  FY  1983  Planned  Program:  The  Air  Force  will  conduct  a  Follo%f-on  Operational  Teat  and  Evaluation  to  Insure 

that  any  latent  test  issues  that  could  arise  in  Inltlsl  Operational  Teat  and  Evaluation  are  Incorporated  and  evaluated. 

A  Pre-Planned  Product  Improvement  effort  will  be  Initiated  wy  the  Air  Force  and  Navy  to  optimize  the  coit-ef fectlve- 
uess  of  Che  High  Speed  Antl-Radlatlon  Missile.  Thlr  effort  Includes  (1)  Joint  service  funding  to  qualify  a  second 
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Program  Element:  #  27162F  Title:  Tactical  Alr-to-Ground  Mlssllea 

DoD  Mission  Area:  Defense  Suppression,  I22A  Eudget  Activity:  Tactical  Programs,  #A 

source  missile  producer  to  competitively  reduce  unit  cost  and  improve  field  reliability,  (2)  inJ.tlatlon  of  a  govern¬ 
ment  lot  acceptance  test  effort  to  focus  on  quality  assurance,  (3)  development  of  a  _ feature  for  the 

missiles,  and  (4)  reliability  Improvement  for  missile  critical  life  Items.  Air  Force  plans  to  procure  206  missiles 
In  FY  1<?83. 

Ff  1984  Planned  Program:  The  Pre-Planned  Product  Improvement  effort  is  continued.  Air  Force 
ac>';i‘iveB  an  Initial  Operational  Capability  In^ 

5.  (U)  Program  to  Completion:  Missile  deliveries  to  Aii  Force  Inventory  continue.  The  first  competitive  dual  source 

missile  buy  is  planned  for  FY  1986. 


(U) 

Milestones : 

Pate 

A. 

(U) 

OSARC  I 

Oct 

1972 

B. 

(U) 

D£.‘.RC  II 

Jan 

1977 

C. 

(U) 

DSARC  II  A  (addltionslly) 

Feb 

1978 

D. 

(U) 

DSARC  II  B 

Nov 

1980 

E. 

on 

Begin  I0T6E  *(Jul 

1931) 

Nov 

1931 

F. 

(U) 

DSARC  III  *(Apr 

i982) 

Sep 

1982 

C. 

(U) 

Air  Force  Deliveries  begin  *(Sep 

1983) 

Nov 

1983 

H. 

Air  Force  Initial  Operational^ 

Capability 

*  Date  present!  '  in  Flsccl  Yej«r  1982  Descriptive  Summary. 

Explanation  jf  Mi'estone  Changes:  The  slip  in  start  of  the  Initital  Operational  Test  and  Evaluation  is  due 
to  the  contrator  delays  Ir*  - ncorporating  software  changes  to  missiles,  and  weather  delaying  Kavy  Technical  Evaluation 
firings.  Slip  In  DSAPX  II:  is  due  to  testing  delays.  The  slip  in  deilvery  start  /late  ^ 

I'j  a  result  ofT  ^components. 

7.  (o)  Resource;  iilot  Applicable 

8.  (U)  Comp:^rlson  with  FY  Budget  Data;  Not  Applicable 
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Uuitgel  Activity:  Tn^t^ral 

Program  Element:  ^27lb2E  Tactlcai  ^rr-to-Grouiid  Mlsalleti 
Tes t  and  Evaluation  Data 

1.  (U)  Development  Test  and  Evalua  t  jii  (DT&E)  :  The  AGM-flS  High  Sf>oed  Ant  l-Rad  fatlon  Hfsslle  (HAR.M)  la  a  Joint 

Navy/Alr  Force  project  with  the  Navy  aa  Executive  Service.  The  Navy  conducted  Engineering  Development  under  Program 
Element  64760N.  Naval  Weapona  Center,  China  l^ke  was  the  lead  organlxatlon .  Texas  Instruments  was  chosen  as  the  Weapon 
System  Integration  Contractor.  The  Air  Ff rce  monitored  the  Navy  Development  Test  and  Evaluation  and  also  conducted 
eight  of  the  eighteen  live  firings.  Air  Force  Developae:'t  Test  anJ  Evaluation  addressed  the  Integration  of  the  High 
Speed  Antl-Radltlon  Missile  with  the  F-4G  Wild  Weaeel,  which  contains  the  APR-38  avionics  suite.  Since  1977, 
modification  to  the  F-AG  to  Integrate  the  High  Speed  Antl-Radlation  Missile  have  been  developed,  bench  tested,  and 
flown  in  a  series  of  captive  flight  missions.  Computer  sci^tware,  developed  to  Integrate  the  High  Speed  Antl-Radiatlon 
Mlssl’e  with  the  APR-38  have  been  bcnch/gronnd  tested;  and  evaluated  In  captlvii  flight  tests  and  High  Speed 
Ant 1-Kad lat ton  Missile  firings  from  the  F-4G. 

Prototype  missiles  and  pilot  production  missiles  were  procured  during  Development  Test  and  Evaluation.  Prototype 
and  pilot  production  hardware  contain  High  Speed  Antl-Radlation  Missile 

capabilities  which  were?  developed  during  the  extended  phase  of  advanced  development.  Test  results  are 
shown  in  Navy  Program  Element  64360N  Descriptive  Summary. 

Prototype  Missiles  -  These  i»*8slle.<i  were  being  tested  to  evaluate  performance  of  the  contractor  prototype  design 
against  a  variety  of  target  signatures  In  five  operational  scenarios.  The  prototype  hardware  was  to  be  subjected  to 
ground  tests,  captive  flight  testa  and  firing  teats.  Objectives  Included  ecquisltion  and  tracking  of  characteristic 
target  signatures  In  various  operational  scenarios,  compatibility  with  the  full  electromagnetic  environment,  ervl 
verification  of  hazard  free  performance  to  aircraft  and  handling  personnel.  An  indication  of  operational  effectiveness 
and  Si.itablllty  was  obt.alned.  The  modified  F-4G/APR-38  avionics  capability  to  control  and  monitor  the  High  Speed 
Ant  1  Rad  la t Ion  Missile  was  demonstrated.  development  test  firings  were  completed,  resulting  In 

The  average  ml^s  ..'‘stance  was  feet  (as  compared  to 

the  nMpiired  foot  circular  error  probable).  Although  these  were  development  tests,  they  were  flrv.d  by  opera¬ 

tion.!  I  test  pilots  from  both  services.  A  Department  of  the  Navy  Systems  Acquisition  Revlcu.*  Council  H  R  held  In 
Nov  19H0  evaluated  test  results  oi  prototype  missile  firings,  and  approved  proceeding  to  pilot  production  In  1981. 

Pilot  Production  HLsalles  -  Forty-five  pilot  production  missiles  have  bier  allocated  for  both  completion  of 
Development  Test  In  the  Navy  Ti'chnlcal  Evaluation,  and  for  the  Joint  Air  Force  lnltl.nl  Ojwirailonal  Test  and  Fvaluatlon 
and  Navy  Operational  Ev.^luatlon.  Five  of  the  forty-five  pilot  prudt  Inn  missiles  have  been  fired  by  the  Navy 
to  complete  Navy  Teel..* * ';;  1  evaluation.  Tlie  Join;  testing  commenced  in  tov  1981,  and  tie  balance  of  the  forty 
pll«)f  .Kiuct  lin>  missiles  are  allocated  as  follows.  Twenty  missiles  are  to  be  used  for  Navy  Operational  Evalwatlrn, 
o!  WTji.'h  twelve  will  be  fired.  The  Air  Force  will  uClllxe  the  remaining  twenty  missies  for  Initial  Operation  Test 
and  Evaluation,  and  will  fire  twelve,  of  the  twenty  missile«2^  The  joint  teat  will  be  completed  In  time  for  the 
Defense  System  Acquisition  Review  Council  III  to  The  test  program  prior  to  Milestone  III  wll*  evaluate 

the  pilot  production  missiles,  avionics,  Peculalr  Ground  Support  Equipuent  and  government  furnished  cqulfaient 


Budget  Activity.  Tactical  Prograr , 

Program  Elesent  :  #27162F  Tactical  Air-to~ Ground  Misailea 

against  the  full  array  of  specification,  operational  effectiveness,  and  operational  suitability  requirements.  The 
Air  Force  plans  to  ccnduct  a  Second  Phase  of  the  Initial  Operational  Test  and  Evaluation  after  the  Milestone  III 
decision.  The  Second  Phase  test  objective  is  to  evaluate  the  F-AG/Hlgh  Speed  Anti  Radiation  Missile 

'•.apabllltyf  vhlch  will  utilize  the  unique  and  superior  range  known  capability  of  the  F-aG  and  "XPR-.llS  avionics 
suite.  The  Second  Phase  Initial  Operational  Teat  and  Evaluation/Pol low-on  Test  and  Evaluation  will  be  designed 
also  to  develop  and  refine  tactics,  and  to  provide  data  for  further  evaluation  of  operational  effectiveness  and 
suitability. 

2.  (U)  Operational  Test  Evaluation:  Operational  testing  on  the  High  Speea  Antiradiation  Missile  (HARM)  built  by 

Texas  Instruments,  Lewisville,  Texas  will  be  conducted  as  a  joint  Navy  Op^iratlonal  Evaluation/ Air  Force  Initial  Opera¬ 
tional  Teat  and  Evaluation  program.  Each  service  will  ecp<$rstely  evaluate  the  blastle  with  its  own  aircraft  and 
avionics,  but  will  coordinate  planning  and  share  te«it  results  to  eliminate  duplication  of  effort.  The  purpose  of  the 
Initial  Operational  Test  and  Evaluation  is  to  evaluate  the  operational  effectiveness  and  operational  suitability  of 
the  HAiiM  to  provide  a  basis  for  the  first  smjor  production  decision. 

The  dedicated  portion  of  Air  Force  Initial  0{>crational  Teat  and  Evaluation  will  be  conducted  In  a  two-phased 
approach  fcoixs  November  1981  to  September  1982.  Both  phases  will  be  conducted  separate  from  developnei  t.al  testing  and 
will  use  piliot  production  assets  integrated  with  production  F-4G  aircraft.  In  addition  to  a  captive  carry  flight 
program  to  evaluate  reliability  of  the  missile  (Phase  One),  a  total  of  30  alasiles  will  be  fired  from  Air  Force 
F-AGs  and  Navy  A-7s.  Twenty-four  missile  fitlnps  will  establish  the  bisellne  in  Phase  One.  During  Phase  Two,  both 
''ervici^s  will  fire  a  combined  total  of  aix  missiles  to  validate  a  software  enhancement  update  to  the  missile.  Ait 
Force  testing  will  be  conduci-jd  o\  test  ranges  at  Nellis  Air  Force  Brae,  Nevada;  Pacific  Missile  Test  Center,  Point 
<:alifornia;  Naval  Wejpo!  Center,  China  Lake,  California;  and  White  Sands  Missile  Range,  New  Mexico,  as  i/ell 
as  captive  carry  alssions  In  f^SAFE.  United  States  Air  Force  Tactical  Air  CosMand  crews  will  fly  these  missions 
end  missile  maintenance  checkout  as  well  as  loading  criteria  wll  be  provided  by  Air  Force  persoirnel.  Syates 
performance  and  reliability  criteria  are  outlined  in  DCP-93B,  which  is  presently  under  revision  end  service 
coordination. 
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Budget  Activity;  Tactical  Program,  #4 
Program  Element;  ~1^/162F  Tactical  Alr-to~Ground  Mlasllea 


3.  System  Characteristics; 


milestone  II  B  MILESTONE  III  MILESTONE  III  DEMONSTRATED 

CHARACTESlbflCS  THRESHOLD  THKSSHOLD  GOAL  * 

Range ; 

(Level  Launch)  Nautical  Miles 
5,000  Foot  Altitude 
15,000  Foot  Altitude 
30,000  Foot  Altitude 

Accuracy; 


Median  of  the  Closest  Point 
of  Approach 

(In  Feet) 


Frequency  Coverage; 

(Gigahertz) 

Pul  ee 

Contlnuoue  Wave 

Technical : 

Length  (reet; 

Diameter  (Inches) 

Weit^ht  (Pounds) 

'^ime  to  Target  (Level  launch 
at  10,000  feet,  0.8  Mach  to 
target  ar  10  nautical  miles) 
(Seconds) 
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Budget  Activity:  Tactical  Program,  #4 
Progran  Element:  #27162F  Tactical  Alr-to-Ground  Ml 


MILESTONE  II  B 

CHARACTERISTICS  THRESHOLD 

Mean  Flying  Hours  Before 
Failure  (Captive  Carry  over 
1850  test  liours,  1.8  flying 
hours/sortie,  lncl«  Ing  1.0 
hour  full  electrical  powet) 

(Hours) 


Reliability,  Missile 
Captive  Carry 


Reliability,  Missile 
Free  Flight 


lies 


MILESTONE  III 
THRESHOLD 


MILESTONE  III 
GOAL  * 


DEMONSTRATED 
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Budget  Activity:  Tactical  Program,  #4 
Program  Element:  ~?27162F  Tactical  Air-to-Ground  Missiles 


*  JCP-93  Goals  -  (Revision  B  in  process) 

**  Includes  Air  Force  and  Navy  firings  through  Development  Test  and  Evaluation  firings 

***  Demonstration  based  on  results  of  Joint  Air  Force  and  Navy  Development  Test  and  Evaluation  firings  through 
17  Au^,  80.  Approved  program  operational  and  technical  characteristics  will  be  demonstrated  during  operational 
evaluation  (Navy  Operational  Evaluation/Air  Force  Initial  Operational  Test  and  Evaluation). 

****  Results  to  date  continue  to  support  the  approved  program  goals,  ^ 

*****  Probability  that  HARK  will  be  up  and  ready  for  launch  after  20  captive  carry  flights  of  1.8  hours  duration 
per  mission  with  fullj^electrical  power  applied  for  one  hour  per  mission.  Relates  to  a  Mean  Flying  Koura  Before 
Failure  threshold  of 

******  Given  an  up  HARM  system  at  launch,  probability  of  successful  launch,  target  guidance  (including  flex  logic 
operation,  if  required)  and  proper  fuze  and  warhead  function  within  the  specified  Median  of  the  Closest  Point  of 
Approach.  Target  is  defined  as  any  emitter  having  parametric  characteristics  similar  (within  mljslle  RF  and  search 
area  discrimination  limits)  to  one  of  the  threat  listings  handed-off  by  the  avionics. 
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n  1983  RDT&E  DKSCPJPTIVE  SUMMARY 


Program  Element:  #27247F 

DoD  Mibsion  Area:  TIARA  for  Tactical  Land  Warfare,  #322 


Title:  Air  Force  TENCAP 

Budget  Activity:  Tactical  Programs,  #4 


( U )  RESOURCES  (PROJECT  LISTING) in  thousands); 


Total 


''  Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

299 

299 

285 

281 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Thla  program  has  as  Its  main  objective  the  development  of  procedures, 
tactics,  and  interface  equipment/ software  to  facilitate  tactical  use  of  national  intelligence  systems  within  an 
operational  fxamevork. 


(U)  BASIS  I  OR  FY  1983  RDT&E  REQUEST:  In  1977  Congress  directed  each  service  to  establish  a  Tactical  Exploltattou  of 
National  Space  Programs  (TENCAP)  office  to  improve  military  use  of  national  systems.  The  FY  1982  funding  and  outyear 
programming  provide  continuing  funding  for  this  effort.  Efforts  will  include  evaluation  and  development  of  Interfaces 
with  national  space  programs  and  enhancement  of  our  tactically  deployed  forces  through  tactical  exercises  end  improved 
Interfaces  with  the  Intelligence  Community.  This  will  Include  necessary  software  development,  equipment  evaluntion,  and 
related  developmental  studies.  Tne  FY  1983  cost  estimates  for  these  activities  are  based  on  the  FY  1981  completed 
activities  and  projections  for  continuity  Into  FY  1983. 


(U)  COMPARISON  WITH  FY  1982  DESCwlIPTIVE  SUMMARY; 

FY  1981 

RDT&E  300 

(U)  OTHER  APPROPRIATION  FUNDS; 

Operation  and  Maintenance  2,935 


FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Est  Lmated 

Costs 

30(1 

300 

Contlnu.liug 

Not  Appllcahle 

4,941 

3,438 

3,823 

C'^atinuing 

Applicable 

Note:  The  Operation  and  Maintenance  funds  are  used  to  conduct  essential  tactical  exercise*:^ 
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Program  Element:  I27247F 

DoD  Mission  Area:  TiARA  for  Tactical  Land  Warfare,  #322 


Title:  Air  Force  TENCAP 

Budget  Activity:  Tactical  Programs,  #4 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  was  established  by  Congress  to  explore  the  tactical  utility  of 
national  Intelllgeace  assets.  Efforts  accomplished  under  this  program  will  provide  for  development,  evaluation,  at  I 
testing  of  tactics  utilising  national  intelligence  resources.  Efforts  will  include  participation  in  tactical  exercises, 
system  Interface  software/hardware  de^^elopment,  and  related  developmental  studies. 

(U)  RELATED  ACTIVITIES*  Will  require  interface  with  national  intelligence  systems. 

(U)  WORK  PERFORMED  BY:  Air  Force  management  of  this  effort  will  be  under  the  Air  Force  Deputy  Chief  of  Staff  for  Plans 
and  Operations. 

(U)  PROGRAM  ACCOMPLISHMEKTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  information  la  available  at  higher  security  levels  and  a  complete 
view  of  the  program  is  available  in  the  FY  1983  Intelligence  Related  Activities,  Congressional  Justification  Book. 

2.  (U)  FY  i982  Program:  Thl*;  effort  will  continue  exercise  evaluation,  software  development  programs  and  equipment 
and  procedure  evaluation. 

3.  (U)  FY  1963  Planned  Program:  On~golng  FY  1982  efforts  will  be  continued.  Efforts  will  be  Initiated  for 
interface  with  various  Air  Force,  other  service  and  national  intelligence  prograca  to  Include  studies,  software: 
modlflration  and  equipment  evaluation.  A  continued  Involvement  in  tactical  exercises  will  be  pursued. 


4. 

(U) 

FY  1984  Planned  Program:  On-golng  efforts  will  continue. 

5. 

(U) 

Progran  to  Completion:  This  is  a  continuing 

program. 

6. 

(U) 

MllestoDes:  Not  Applicable. 

7. 

(U) 

Resources:  Not  Applicable. 

8. 

(U) 

Comparison  with  Ft  1982  Descriptive  Summary: 

Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #  27411 _ 

DOD  Mission  Area:  Air  Warfare  Command  and  Control,  #352 

(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Title :  Overseas  Air  VJeapons  Control  Systems 
Budget  Activity:  Tactical  Programs »  #4 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

SY  1984 
Estimate 

Addltl  'i/nal 
to  Completion 

Total 

Estimated 

Costs 

Not 

TOTAL  FOR  PROGRAM  ELEMENT 

1,000 

2,291 

3.486 

3,429 

Continuing 

Applicable 

2644 

LIFEL/DISTEL  I 

200 

200 

100 

100 

Continuing 

Not 

Applicable 

2704 

EI7EL/Ii 

300 

1,591 

1,986 

1,929 

Continuing 

Not 

Applicable 

ACCS/STACCS 

500 

500 

1,400 

1,400 

Continuing 

Not 

Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED,  Under  Project  2644,  F.IFEL/DISTEL  I,  the  United  States  Air  Force  Is 
adapting  and  procuring  the  German-developed  EIFEL/DISTEL  I  system,  an  automated  command  anJ  control  system,  for  the 
United  States  Air  Force  operated  Allied  Tactical  Operations  Center  at  Sembach,  Germany.  Under  Project  2704,  EIFEL  II, 
the  United  States  Air  Force  will  cooperate  with  the  Federal  Republic  of  Germany  In  the  development  of  a  follow-on 
system  to  augment  EIFEL/DISTEL  I.  The  European  Theater  Air  Command  and  Control  Study  (ETACCS)  has  been  established  to 
analyze  and  coordinate  the  accomplishments  of  the  NATO  team  working  on  the  NATO  Air  Command  and  Control  System  (ACCS) 
and  to  develop  US  coordinated  positions  relative  to  ACCS  Issues. 

(U)  BASIS  F(>R  FY  1983  RDT&E  REQUEST:  Air  Force  Systems  Command  has  been  tasked  to  provide  technical  assistance  to  United 
States  Air  Forces  Europe  to  support  the  ElFEL/'DlSTEL  I  system.  Air  Force  Systems  Command  has  also  been  tasked  to 
monitor  the  German  EIFEL  II  effort,  work  with  United  States  Air  Forces  Europe  In  developing  requirements  and  provide 
recommendations  as  to  the  degree  of  United  States  participation  In  EIFEL  II.  The  validity  of  the  FY  1983  cost  estimate 
will  depend  on  the  degree  of  United  States  partlcloatlon  In  EIFEL  II.  Ihe  ACCS/ETACCS  cost  estimate  Is  based  on  a  valid 
requirement  to  provide  c  US  vehicle  for  supporting  and  Interacting  with  the  NATO  ACCS  Program. 


(U)  COMPARISON  WITH  FY  1982  DESCRlPTiVK  SUMMARY: 


RDTiE 

Procurement  (Other) 

(U)  OTHEP  APPr.OPRIATlON  FUNDS: 
Procurement  (Other) 


FY  1981 

20(r 

12.200 


12,200 


FY  198.: 
Estimate 


FY  19b3 
Estimate 

2,200 

300 


FY  1984 
Estimate 
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Additional 
to  ComplctAon 
Continuing 


Continuing 


\i  . 


Total 

Estimated 

Coats _ 

Not 

Applicable 


Not 

Applicable 
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Program  Elsoent:  #  27411 _  Title;  Overaeaa  Air  Weapons  Control  System 

DOD  Mission  Area;  Air  Warfare  Command  and  Control,  #352  Budget  Activity;  Tactical  Programs,  #A  ' 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  EIFEL/DISTEL  is  a  German-developed  data  management  and  command  and  control 
system  which  automates  selected  command  and  control  functions.  The  system  haa  been  Installed  In  the  two  North  Atlantic 
Treaty  Organization  (NATO)  Central  Region  Allied  Tactical  Operations  Centers  (ATOC)  operated  by  the  Federal  Republic  of 
Germany  (FRG).  The  United  States  Air  Force  (USAF)  will  adapt  and  procure  the  present  version  of  EIFEL/DISTEL  for  lostal- 
IftticTi  in  the  US-operat.ed  Central  Region  ATOC  at  Sembach,  Germany.  By  procuring  the  EIFEL/DISTEL  I  system,  the  four 
ATOCr  m  the  NATO  Central  Region  will  have  common  equipment,  thus  enhancing  Interoperability.  The  United  States  Air 
Force  has  agreed  to  cooperate  with  the  Germans  In  a  follow-on  capability  to  the  EIFE^./DISTEL  I  System,  known  ar  EIFEL 
II.  A  joint  US/FRG  study  on  EIFEL  II  Is  underway.  The  Air  Force  h&s  been  tasked  to  support  the  ACCS/ETACCS  effort 
starting  In  FY  81.  ETACCS  Is  Important  to  insure  that  the  US  objectives  are  Inclvided  in  the  NATO  ACCS. 

(U)  RELATED  ACTIVITIES;  The  Air  Force  Is  presently  studying  approaches  to  unit  level  automation  which  will  be  required 
for  various  Important  tactical  command  and  control  programs.  The  EIFEL  II  program  is  one  of  the  leaders  In  this  area. 

(U)  WORK  PERFORMED  BY;  United  States  Air  Forces  Europe  (USAFE),  Ramsteln  Air  Base,  Germany  will  manage  the  acquisition 
of  the  EIFEL/DISTEL  I  System  with  technical  assistance  provided  by  Air  Force  Syjteas  Command  (AFSC).  Hardware  and 
software  will  be  acquired  for  the  United  States  by  the  Federal  Republic  of  Germany  from  the  German  Siemens  Corp.  The 

EIFEL  II  effort  Is  being  accomplished  by  the  Air  Force  Systems  Command «  Mitre  Corp  will  provide  technical  support  in 
this  effort.  The  Air  Force  role  In  ETACCS  will  be  accompllahed  by  AFSC  with  MITRE  support. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


1.  (U)  FY  1981  and  Prior  Accomplishments;  The  Initial  feasibility  studies  were  completed  and  the  Memorandum  of 

Understanding  signed  in  Dec  1980.  In  addition,  plane  were  developed  to  adapt  the  EIFEL/DISTEL  I  System  to  meet  the  unique 
requirements  of  the  ATOC  at  Sembach,  Germany.  Negoti^stlons  to  procure  the  Geraan-develOi\>ed  hardware  and  software 
were  completed  in  the  4th  qtr,  FY81.  Study  activities  and  document  translations  were  accomplished  on  EIFEL  II. 

The  ACCS/ETACCS  effort  wae  Initiated. 

FY  1962  Planned  Program;  Procure  and  begin  installation  of  the  EIFEL/DISTEL  I  System.  Complete  Joint  study 
on  EIFEL  11.  Continuation  of  ACCS/ETACC  <»?fort. 


3.  (U)  FI  1933  Planned  i'rogram;  Complete  installation  and  testing  of  the  EIFEL/DISTEL  !  System.  EIFEL  II  develop¬ 
ment  activities  begin.  Continuation  of  ACCS/ETACCS  effort. 

4.  (U)  FY  1984  Planned  Program;  Maintenance  and  minor  modif Icatlons  of  the  EIFEL/DISTEL  X  System.  EIFEL  II  devclop- 
eent  activities  continue.  Continuation  of  ACCS/ETACCS  effort. 


Program  to  Completion:  This  Is  a  cootlnulng  program. 
6.  (U)  Milestones t  Not  Appllc«jble 

Resources:  Net  Appllciihlc 

Comparison  with  PV  1981  Budget  Data:  Not  Applicable 

I 
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FY  1983  RDT&E  DESCRIPTIVE  SUllHAkY 


Program  Element:  #  27A12F  Title: _ Tactical  Air  Control  System  (TAGS) 

DOD  Mission  Area;  Air  Warfare  Command  and  Control,  #352  Budget  Acti;/lty;  Tactical  Programs,  #4 

Total 

FY  1982  FY  i?83  FY  1984  Additional  Estinuited 

Estimate  Estimate  Estimate  to  Completion  Costs _ 

1,195  5,422  5,455  Continuing  Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED;  The  tactical  air  forcec  require  a  highly  developed,  reliable, 
positive  control  system  to  fully  exploit  the  inherent  capabilities  of  tactical  air  poKar.  The  Tactical  Air  Control 
System  (TAGS)  provides  the  means  through  wh:1ch  t.ie  Air  Force  Component  Commander  exercises  control  of  his  forces  to 
accomplish  his  assigned  mission.  This  program  provides  for  major  improvement  to  the  existivig  manual  TAGS*  Efforts  in 
progress  are  designed  to  automate  command,  control,  and  communications  processing  functions;  to  develop  electronic 
countermeasures;  and  to  develop  the  System  Trainer  a.id  Ererclse  Module  (STEM)  for  Control  and  Reporting  Center/ 

Control  and  Reporting  Post  (CRC/CRP)  personnel. 

(U)  BASp  FOR  FY  1983  RDT&E  REQUEST;  This  request  provides  for  acquisition  of  the  STEM  and  the  Ultra  Low  Sldelobe 
Antenna  (ULSA)  and  for  the  development  of  the  Anti  Radiation  Missile  Alarm  Sensor  (ARM  Alarm).  Budget  estimates  ate 
based  on  current  contract  values  (STEM,  ULSA)  and  pi:Dgrar.4  office  estimates  (ARM  Alarm  and  Modular  Control  Element)  as 
of  i  Dec  1981. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  1981  FY  1982  FY  1983  FY  1984 

_  Estimate  Estimate  Estimate 

RD’&E  13,761  1,200 

Procurement  (Other)  8,385  19,891  19,070  20,661  Ccuctnulng  Not  Applicable 

(U)  OTHFR  APPROPRIATION  FUNDS; 


Procurement  (Other) 

8,645 

22,304 

60,151 

Conlinotng  Not  Applicable 

((baantity)  STB! 

C 

ULSA 

27 

15 

ARM  Alarm 

52 

MCE 

12 
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Additional  Estimated 
to  Completion  Costs 
Continuing  Not  Applicable 


( U )  RESOURCES  (PROJECT  LISTING);  ($  in  tnouLands) 

Project  lY  1981 

Number  Title  Actual 

TOTAL  FOR  PROGRAM  ELEIIENT  13,761 


Program  Elewent:  #  27412F _  Title;  Tactical  Air  Control  System  (TAGS) 

DOD  Mission  A;:ea:  Air  Warfare  Command  and  Control,  #332  Budget  Activity  Tactical  Program,  #4 

(U)  DETAILED  BACKGROUKD  AMD  DESCRIPTION;  The  485L  developrent  and  acquisition  program  Is  established  to  provide 
effective  improvements  to  the  Tactical  Air  Control  System  (TACS;>  The  TACS  consists  of  the  men,  materiel  and  pro¬ 
cedures  established  to  control  tactical  air  operations.  The  tactical  air  forces  require  a  highly  developed ^ 
reliable,  positive  control  system  to  fully  exploit  jhc  Inherent  flexibility  of  tactical  air  power. 

(U)  Improvemonts  to  the  TACS  are  evolutionary  and  are  Implemented  through  a  series  of  procurements  designed  to  Increase 
system  effectiveness  incrementally  while  responding  to  che  irsreaslng  enemy  threat.  The  fi-rst  of  three  phased, 
approximately  1965-  1968,  was  an  expedited  buy  of  ”of f -tha-ahelf  ‘  equipment  to  provide  a  first- level  capability  for 
urgent,  near-term  contingency  requirements.  The  second  phase,  approximately  2.969-1972,  provided  Improved  equip¬ 
ment  wi»h  state-of-tlie-art  technology.  Phases  I  and  II  we-e  accomplished  under  the  A07L  Program.  The  third  ph^ise, 
approximately  1973-1987,  provides  autOF^ted  and  nlnlaturlxed  equipmentc.  Equipment  to  satisfy  the  capabilities  required 
in  Phase  III  la  being  developed  and  acquired  under  the  435L  Program. 

(U)  Those  improvements  presently  planned  fer  development  and  acquisition  are  listed  below: 

(1)  Netted  Telephine  Radio  Interface  Device  (NTRID) 

(2)  System  Trainer  and  Exercise  Module  (STEM) 

(3)  Ultra  Low  Sldelobe  Antenna  (ULSA) 

(4)  Anti  Radiation  Missile  Alarm  Sensok  (ARM  Alarm) 

,5)  Modular  Control  Element  (MCE) 

(6)  Computer  Assisted  Force  Management  System  (CAFMS) 

vU)  RELATED  ACTIVITIES;  This  program  Interfaces  with  the  Tactical  Information  Prccessing  Interpretation  Program, 
the  Joint  Interoperability  of  Tactical  Cotcaand  and  Control  Systems  Program,  anJ  with  aflorts  to  lapiove  European  ano 
Korean  Command  and  Control  Systems. 

PERFORMED  t\ ;  Electronic's  Syst»*ms  Division,  Hanscom  Air  Force  Base.,  MA,  Is  responsible  for  this  program. 

Rome  41t  Development  Center,  Griff iss  AFB,  ,  end  the  face  leal  Air  Commari,  Langley  Air  Force  Hate,  VA,  provide  engi¬ 
neering  and  0|^>erational  support.  Major  contractora  Include  GTE  Sylvanlm^  Haedham  Heights,  KA  (System  Trainer  and  Exer-  t 

ciao  Module)  (STEM);  Westlnghouse  Corp,  Baltir«)’"c,  MD  (Ultra  Low  Sideiote  Antenna)  (UT.SA);  and  MITRE  Corp.  >  Bedford,  MA, 
(Systems  Engineering). 


Program  Eli  roent;  #274l2F _ _  TltJ.e:  T&ctical  Air  Control  System  (TAGS) 

DoD  Mission  Area;  Air  Warfare  Compand  and  Control,  #352  Budget  Activity:  Tactical  Program,  #A 

(U)  r^GRAM  ACCOMPLISHMENTS  AKD  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  In  1981,  the  NiLtted  Telephone  to  Radio  Interface  Device  (NTRID) 
succeasfully  completed  plant  and  field  testing.  The  Air  Force  will  orocure  30  NTRIDs  -  2C  for  Itself  and  10  for  the 
Marine  Corps.  Full  scale  development  and  In-plant  testing  continued  for  the  System  Trainer  and  Exercise  Module  (TTEM) 
end  the  Ultra  Low  Sldelobe  Antenna  (ULSA).  Equipment  recently  fielded  under  this  program  element  Includes  the 
Frequency  Shift  Keyeri  the  AN/PRC~104,  Lightweight  Manpack  Radio;  the  S-530,  Eles.trical  Equipment  Shelter;  and  the 
AN/GSq-120,  Microwave  Relay  Set. 

2.  (U)  FY  1982  Program;  Begin  receiving  NTP-ID  units.  Complete  STEM  development  and  exercise  production  option. 
Complete  ULSA  development.  Sheltcrlze  three  Computer  Assisted  Force  Management  Systems. 

FY  1983  Planned  Program;  Take  delivery  of  the  la«t  NTRIDs.  Begin  recelvinij  STEMs.  Exercise  production 
option  for  ULSA.  Award  full  scale  development  contract  for  the  Anti  Radiation  Missile  Alarm  Sensor  (ARM  Alarm).  The 
FY  83  RDT&E  Increase  will  fund  the  ARM  Alarm  effort  while  the  Increase  In  procurement  fundij  will  pay  for  more  ULSAs. 

A.  (U)  FY  198A  Planned  Program;  Accept  final  delivery  of  the  STEM.  Continue  receiving  ULSA.  Continue  development 
of  ARM  Alarm.  If  FY  82  ana  FY  83  reprogremmlng  offorta  are  unaucceesful,  begin  development  of  the  Modular  Control 
Element. 


5. 

(U) 

Program  to  Completion;  This  is  a  continuing 

program. 

6. 

(U) 

Milestones:  Not  Applicable 

7. 

(U) 

Resources:  Not  Applicable 

8. 

(U) 

Comparison  With  Ff  1982  Descriptive  Summary: 

Not  Applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #27417F(64744F) 

DoD  Mission  Area:  Air  Warfare,  #352 


Title:  Tactical  Airborne  Command  and  Control  System 
Budget  Activity:  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LISTING): 

($  in  thounands): 

Project 

FY  1981 

FY  1982 

FY  198  3 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT  62,136  52,402  78,852 


62,228 


34,482  1,666,400 


NOTE:  RDT6E  funds  for  FY  1978  and  prior  were  included  in  PE  64744F,  Airborne  Warning  and  Control  Syatem.  Large  aircraft 
terminal  development  for  the  Joint  Tactical  Information  Distribution  Syate.^i  (PE  64754F)  ia  funded  In  FE  27417F. 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  progr.v;  has  aa  Ita  main  purpose  the  development  and  acquisition 
of  an  effective  aurvivable  airborne  surveillance  system  for  command  and  control  of  tactical  forces  and  strategic  defense 
of  the  United  States.  The  E'3A  Airborne  Warning  and  Control  System  will  overcome  ground  based  surveillance  system  defi¬ 
ciencies  through  its  unique  ability  to  provide  extended  all  altitude  surveillance  and  for  the  first  time,  the  means  to 
manage  a.i  i.lr  ba.tle  situation  in  real  time.  It  will  contribute  significantly  to  a  more  effective  Integration  of  the 
cai-abili  vies  of  United  States  forcet  supports  ug  United  States,  North  Atlantic  Treaty  Organization  or  other  worldwide!  re¬ 
quirements. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  request  will  continue  full  scale  development  of  addlllmtl  radios,  multipur¬ 
pose  consoles,  ard  command  consoles  as  well  a5  continuing  development  of  selected  ECCH  improvements.  Development  for  the 
Mission  Simulator  Improvement  Program  will  begin  to  provide  much  needed  increases  In  training  capability.  Estimates  are 


based  on  program  office  engineering  and 

financial  analysis 

of  planned 

efforts  for  development 

and  eetlmatea  of 

r  cqulred 

support  from  other  agencies. 

(U)  COMPARISON  WITH  FY  1981  DESCRIPTIVE 

SU^LHARY: 

FY  1982 

FY  198  3 

FY  IS84 

Additional 

Total 

Estimated 

FY  19S1 

Ee.tlnate 

Estleuite 

Estimate 

To  Completion 

Costs 

RDTiE 

63,000 

5^000 

6  3,600 

38,600 

Procurement  (Aircraft)* 

272,000 

0  •* 

552,800-* 

0 

0 

2,857,500 

(U)  OTHER  APPPOPRIATIOh  FUN:'!?: 

Procurement  (Alrcrafr)* 

270,000 

257.900 

l7t),700 

220.200 

1,601.800 

4,  546,200 

(C'-ant  1  ty) 

(2) 

(2) 

(2) 

(1) 

(H) 

(43) 

•Includes  Initial  spar^^s, 

••Anended  FY  H2  President's  Budget  rephased  two  aircraft 

from  FY  8  3  to  FY  82  and  adjusted  futwilng  requeue  accordingly. 


,  1022 

.1  t  • 


is  ^ 


I 


I 


Program  Element;  #27417F(647A4F) 

DoD  Mission  Area:  Air  Warfare,  1352 

(U)  detailed  background  and  DESCRIPTION:  The  E-lA  Airborne  Warning  and  Control  System  will  support  a  variety  of  tactical 
air  operations  and  the  air  defence  of  the  Continental  United  States.  It  will  overcome  current  deficiencies  of  present 
ground  based  systems  (range,  vulnerability,  limited  effectiveness  against  low  altitude  targets  and  suacentibility  to 
electronic  countermeasures).  The  capability  to  detect  and  track  targets  against  ground  clnttet  makes  the  E-34  effective 
against  low-altitude  targets.  Since  the  radar  is  mounted  on  a  high  flying  jet  aircraft,  increased  surveillance  volume 
and  detection  range  are  realized.  Mobility,  coupled  with  the  awareness  of  potential  threats,  and  the  ability  to  command 
weapons  in  its  o«rn  defense  mrke  the  E-3A  highly  survivcblc. 

The  airborne  platform  is  a  Boeing  707  aircraft  equipped  with  radar,  communications,  identification  sensors,  naviga¬ 
tion  units  and  data  processor  to  provide  an  integrated  presentation  of  the  air  situation  on  operator  display  consoles. 
Software  changes  in  the  central  processor  configure  the  S-3A  for  tactical  or  strategic  defense  missions.  The  Core  E~3A 
la  capable  of  detecting  and  tracking  low  flying  aircraft  targets  in  the  presence  of  ground  clutter,  detecting  bomber 
aircraft  at  a^diatance  of  |  nautical  mllea,  detecting  tactical  aircraft  up  to  nautical  miles,  computer  tracking 

of  up  to  targets,  6.z  bcura  on  ateiclon  tine  at  1000  nautical  miles  from  bate,  and  active  interrogation  of  alrcr^ift 

using  a  cooperative  beacon  in  cryptological  secure  or  stavidard  modes.  Increased  Command  and  Control  improvements  as 
well  as  electronic  counter-countermeasures  improvements  are  plccjed  for  the  E-3A  to  exploit  Its  inherent  capabilities 
and  to  keep  pace  wl :h  the  evolving  threat. 

(’J)  The  E-3A  significantly  enhances  the  ctaabat  effectiveness  of  ulr,  ground  and  naval  forces.  Strategic  defensive 
forces  will  utilize  the  E-lA,  In  conjunction  with  interceptor  forces,  for  the  wartime  defense  of  the  Continental  United 
States  and  as  an  Integral  element  of  the  mobile  air  defense  force  for  contlnjenclea  requiring  air  defense  autalde  the 
United  States.  Tactical  forces  will  use  the  E-3A  for  command  and  control  during  the  deployment  of  tactical  air  forces, 
and  in  accomplishing  Interdiction,  rescue  and  airlift  m*saioaa.  Its  flexibility  and  versatility  will  enable  It  to  be 
deplored  at  any  level  of  military  action  ranging  from  a  show  of  force  through  general  war.  During  these  deployments, 
the  means  will  exist,  for  the  fleet  time,  to  manage  the  air  and  sea  battle. 

^^hATED  ACITVITIES;  The  Overland  Rader  Technology  Program  (Program  Element  637DIF)  proved  the  feaaiblllty  of  over¬ 
land  radar  In  support  of  an  alrbornf*  warring  and  control  system.  The  conceptual  portion  of  the  E-lA  program  was  funded 
under  Program  Element  63402F  prior  to  December  1967.  The  North  Atlantic  Treaty  Organization  Airborne  Early  Warning  and 
Control  System  (Program  Element  64752P)  was  established  In  FY  1978  to  fund  United  States  share  of  the  ^rth  Atlantic 
Treaty  Organization  development  effor:  (subaequently  changed  to  Program  Element  OlCiZF).  The  Foreign  Military  Sale  of 
the  £-lA  to  Saudle  Arabia  wae  approved  In  October  1981. 

(U)  WORK  FERFOiQgO  BY:  the  Afr  Force  management  la  ptovided  by  the  Electronic  Sya^ema  Division,  Banecom  AFB,  Bedford. 
Hasoachusetts .  The  integration  cr:»TVactor  I"  Soiling  Aeroepace  Company,  Seattle,  Washington.  The  major  subcontractors 
are:  (I)  Radar  -  Weatlnghouse  i'tcctrlc  Co''porat i Baltimore.  Maryland;  (2)  Data  Procesaor  -  Intfernatlonal  Buslnea# 
Machine'*.  (X-ego,  New  Yoik;  (3'  Displays  -  Hazeltine  orporstlon,  l/>ng  Island.  New  York;  (^)  Ultra  High  Frequency  radios 
(less  transceivers)  -  Electranics  Comisunlcat tons  Ir.f '..  po reted ,  Saint  Petersburg.  Florida;  (5)  luentl f icetlon  Friend  or 
Foe  -  Airborne  Instrumc,»<:  iuiboretory.  lx>ng  Island,  :  wi  liork;  (6)  Navigation  -  Northrop.  Lot  Angelea.  California;  (7) 

Very  High  Frequenc*'  radius  -  Collins  Comawnicat tons  u'  terns.  Cedar  Rapids,  Iowa;  (B)  Audio  Distribution  System  -  Hughes 
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Aircraft  Company*  El  Segundo,  California:  and  (9)  Joint  Tactical  Information  Distribution  System  Digital  Data  Link  - 
Hughes  Aircraft  Company*  Fullerton,  California.  Coveriuacnt  Furnished  Equipment  vendors  are:  (1)  Engines  -  Fratt  and 
Whitney  Aircraft  Division  of  United  Aircraft  Corporation,  Hartford,  Connecticut;  (2)  Ultra  iiigh  P':equency  Transceivers  - 
Collins  Communicaticns  Systems,  Cedar  Rapids,  Iowa. 

( U )  PROGRAM  ACCOMPLI SIDCNTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1931  and  Prior  accomplishments:  Feasibility  studies  by  Boeing,  McDonnjsll  Douglas,  and  Lockheed  (each 

study  using  a  different  radar  and  airframe)  led  to  the  Air  Force  conclusion  that  an  Airborne  Warning  and  Control  System 
was  feasible  and  could  be  delivered  In  the  1970s.  In  FY  1967,  contracts  were  awarded  to  Boeing  and  McDonnell  Douglas 
for  ctudies  to  examine  the  aerodynamics  of  the  radar  rotodoma  configuration,  to  determine  the  cptimum  configuration  and 
to  integrate  the  results  of  studies  conducted  under  the  Overland  Radar  Technology  Program  into  a  system  study  lo  eswsblish 
a  baseline  design.  The  Contract  Definition  Phase  of  the  program  was  Initiated  during  CY  1969  and  was  completed  with  the 
selection  of  the  Boeing  Comps'^y  as  the  system  acquisition  contractor  In  July  1970.  The  airborne  warning  and  control 
system  program  ond  the  contract  with  Boeing  was  arranged  In  three  phases  (Brassboard  Radar  Demonstration;  Develo>>aent * 

Test  and  Evaluation;  anu  Production)  with  eatabllahed  performance  milestones  within  each  phase  tlu.t  were  demonstrated 
with  test  results  before  the  decision  was  made  to  proceed  to  the  next  phase. 

(U)  The  Brassbcard  Radar  Oenonstration  pha6<%,  initiated  with  Hughea  and  Westinghoitse  as  competing  radar  subcontractors, 
was  designed  to  verify  the  performance  of  the  radars.  The  two  radars  (Hughec  and  Westlnghouse)  were  installed  in  modified 
Boeinf  707  aircraft  and  the  competitive  radar  fly-off  began  in  March  1972.  Ine  airborne  warning  and  control  system 
long  lead  cvlonlcs  subsystem  development  to  support  the-  development,  test  end  evsluatlor.  phase  wss  Initiated  following 
successful  ground  testing  of  the  radars. 

<U)  The  competitive  radar  flight  test  piograma  were  successfully  completed  In  October  1972  ulth  the  selection  of  We*  - 
Inghouse  as  the  radar  vendor.  Tne  Airborne  Tracking  Demonsrtation  was  initiated  and  accomplished  early  due  to  the  early 
e,nnouttcement  of  the  winning  radar  vendor.  After  the  successful  completion  of  the  Brass'uosrd  Radar  demonstrar ion  phase 
In  December  1972,  the  development,  rest  and  evaluatiur  phase  which  included  the  System  Inte,;ratlon  Demonstration  was 
Initiated  with  utillxatiort  of  the  selected  radar  ar.il  other  misalon  avionics  to  democstrste  the  total  airborne  verning 
and  control  system  fu.iction.  The  system  Integration  dMonetratlon  avionics  configuration,  originally  a  single-thread 
system  to  resolve  technical  protlt^o  prior  to  a  pr.-drctlon  request,  was  enhanced  by  the  isclusinn  of  additional  equipment 
to  permit  the  using  comcands.  Tactical  Air  Command  and  Aerospace  Defense  Coeosand,  to  conduct  a  parallel  Initial  Opera¬ 
tions}  Test  and  Evaluation.  This  permitted  the  production  decision  to  be  supported  by  both  technical  feasibility  and 
operational  suitability  data.  In  FY  197  3,  the  brassboard  aircraft,  used  to  test  the  oco'-cftiected  radar,  was  upgraded  to 
luc  Development  Test  and  Evaluj^tlon  prototype  conf Iguration  for  use  as  the  first  teat  aircraft.  Additionally,  rVie 
fabrication  of  tvo  new  test  aircraft  wns  started  at  this  time. 

(U)  In  FY  1974,  the  Installation  and  checkout  of  the  hi;rdware  and  software  lo  the  System  Integration  Demonatreiion  air¬ 
craft  was  completed  and  the  first  flight  was  accomplished  in  March  1974.  The  remainder  of  the  FT  19/4  systes.  integration 
demonstration  efforts  were  devoted  to  performance  veriflcstioo  of  subsystema  aa  well  aa  the  fuily  integrated  system 
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configure tloxi  Including  both  air  vehicle  and  nlaslon  electronlca*  All  critical  design  reviews  for  the  fully  configured 
E-3A  Airborne  Warning  and  Control  System  were  cowpleted.  Initial  et^uipaent  deliveries  for  the  development »  test  and 
evaluation  Avionics  Integration  Laboratory  were  received  and  Installation  was  begun.  Work  continued  on  the  three  test 
aircraft  initially  funded  in  FY  1973* 

(U)  The  systems  inte.^ration  demonstration  flight  test  program,  with  active  participation  by  the  operating  comaanda,  was 
completed  in  November  1974.  Thla,  and  other  teat  flights  during  FY  197  5,  demonstrated  the  ope'^atlonal  aultabillty  of  the 
E-'3A  while  C'Mluatlng  electronic  coenatlblllty/lnterference  with  other  ayateas,  survivability,  InteropersMIlty/autual 
enhancement  with  othey  Army,  Air  Force  and  Navy  coamand/ control  and  weapons  systems  and  performance  In  electronic  counter- 
TfiCdsure  environments.  The  results  provided  high  visibility  Into  the  potential  off  the  F.~3A  and  confidence  for  the  produc~ 
tlon  release  In  March  1975. 

(U)  In  addition  to  the  systems  integration  demynstration  tests,  fabrication  continoed  on  tne  three  operationally  con¬ 
figured  prepioductlon  test  aircraft  with  research  developments  funds.  Developaieat  of  Time  Division  Multiple  Access 
communicate o-^s  terminals  and  instailailon  design  wore  a! so  started.  A  miritlme  surface  surveillance  modlUcatlon  to  the 
radar  was  accomplished  in  support  of  der^onst ration  goals  for  the  April  1975  deployment.  Flight  crew  training  of  Air  Perce 
personnel  was  initiated.  Full  scale  production  of  the  six  E-3A8  authcrlsed  In  FY  1975  began  in  March  197S.  Tha  first 
operat-onal  delivery  occurred  in  March  1977. 

(IJ)  By  December  19'?5,  ^11  of  the  alsslon  avionics  had  been  Installed,  checked  out  and  Iz-tegrated  In  .ho  Avloalcf  tategia- 
tlon  LaDoratory .  Airworthiness  flight  tests  to  determine  air  vehicle  flight  loads,  flutter  character ■ atlcs  ind  perfor- 
isance  handling  qiatllcie^  b^gan  In  August  1975  with  the  first  teal  aircraft  and  were  completed  in  October  1976.  The  second 
test  aircraft  with  mission  avionics  eqi;l|M;eut  began  flight  teets  in  ('ccober  197  5.  The  third  test  aircraft  began  flight 
tests  in  May  1976.  ihes*  three  ai. craft  and  production  system  fl,  which  began  flight  tests  in  July  1976,  were  iitlllzcd  to 
accomplish  the  objective^  oi  the  or  baaic^  configuration  est  prograai.  Separate  de''elO|.meiit ,  test  and  evaluation/ 

intrlfal  operational  test  «  .J  evaluation  test  programs  will  accospl'shed  on  ^nliancements  to  this  Core  configuration. 
These  aircratt  will  be  deilvrred  to  the  oporollonal  force. 

(U)  Ttte  Development,  Test  end  Evaluation  on  the  Core  configuration  was  completed  in  January  1977.  This  refiec^^d  a  seven 
month  compression  over  the  previously  pfanned  test  progrsm  made  possible  through  utlllxation  of  data  previously  obtarivd, 
principally  duri.ig  the  extensive  testing  conducted  during  FY  197  5.  Emphasis  continued  to  be  plaf;ed  on  using  Air  Force 
personnel  to  man  the  opersfing  positions  to  validate  tne  husuin  factors  aapecte.  Concurrent  tesi.ng  of  navlgatlnn  and 
communication  evtbsysiems,  software  and  flight  essential  avionics  qualification  were  conducted  during  radsr  o«:mianc!t/ 
total  system  evaluation. 

(0)  Three  operational  evaluations  of  the  E-’JA  were  conducted.  IVo  E-  3\s  pat  tief  pateu  in  each  of  three  cxercisci.;  «  Joint 
Army-Air  Force  readine*^8  exerc'a.-,  a  tactical  exe.clse  representati  of  the  threat  ind  m&enitude  of  a  Europe-n  con.lict, 
and  a  Co.ilncntal  United  States  air  defenst  exercise.  Ttte  E-3e  uuderwenf.  si  l-westher  testing  in  the  climatic  hangar,  and 
a  rel ishl  U  i y/malntalnabi  ?  1  ty  dcaonsr  rat  lo;' 
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(U)  Development  efforts  continued  on  Time  Division  Multiple  Access  communications  and  Maritime  Surface  Surveillance  en¬ 
hancements  with  their  associated  software.  These  enhancements  will  Increase  the  capability  and  flexibility  of  the  Air¬ 
borne  Warning  and  Control  System  In  Its  worldwide  surveillance  and  control  functions.  Time  Division  Multiple  Access  com¬ 
munications.  emtouled  In  the  Joint  Tactical  Information  Distribution  System,  provides  for  Jam-resistant  high  capacity  In¬ 
formation  flow.  The  Maritime  enhancement  permits  Improved  surveillance  of  ocean  areas.  The  Avionics  Integration  Labora¬ 
tory  which  has  the  same  cc nfiguration  as  the  production  aircraft,  continued  to  be  used  to  evaluate  complex  operational  and 
engineering  situations  th4<t  cannot  be  easily  generated  In  flight  testing. 

(U)  The  approval.  In  December  1978,  of  a  North  Atlantic  Treaty  Organization  Airborne  Early  Warning  and  Control  program  of 
18  E-3A  aircraft  was  based  on  a  United  States/North  Atlantic  Treaty  Organization  Standard  configuration  that  would  meet 
North  Atlantic  Treaty  Organisation  operational  requirements.  This  Standard  configuration  uses  the  United  States  developed 
Maritime  radar  and  Joint  Tactical  Information  Distribution  S/stem  as  a  baseline  end  adds  a  large  computer  for  Increased 
track  capacity  and  an  HF  radio  and  teletype  capability  developed  by  the  North  Atlantic  Treaty  Organization.  During  FY 
1979,  the  Maritime  and  Joint  Tactical  Information  Dlstrlbu^ilon  hardware  and  software  development  efforts  and  testing  were 
merged  into  a  Standard  configuration  development  plan.  The  Standard  configuration  was  approved  for  production  on  thr; 
United  States'  E-3As  starting  in  FY  1980  on  an  interleaved  production  line  with  North  Atlantic  Treaty  Organization  air¬ 
craft.  Initial  operational  test  and  evaluation  of  the  Standard  configuration  began  in  April  1981. 

(U)  During  FY  198J,  in  addition  to  continulnc  the  Integrated  development  of  the  Standard  configuration,  Initial  efforts 
began  to  correct  deficiencies  identified  during  Initial  operational  testing.  To  correct  these  deficiencies,  increased 
command  and  control  capabilities  are  to  be  added  to  fully  realize  the  capabilities  of  the  E-3A  system.  Also  studios  were 
begun  to  define  the  moat  coat  effective  electronic  counter-countermeasures  to  Incorporate  into  the  E-3A  to  assure  con¬ 
tinued  resistivity  to  the  evolving  threat  environment. 

(U)  Flight  testing  of  the  United  Stales/North  Atlantic  Treaty  Organization  Standard  configuration  with  maritime  radar, 
the  Hughes  Improved  Joint  Tactical  Information  Diatribution  System  terminal  and  a  larger  computer  wee  euccv^isi fully 
concluded  in  late  FY  1981.  Full  scale  developbent  began  in  July  1981  to  Integrate  additional  ultra  high  frequency  radios, 
multipurpose  consoles  and  a  co  mand  console  into  the  E-3A.  Thie  expended  command  end  control  equipment  will  increase 
operational  flexibility  and  capability.  Electronic  counter-counrermeaaurea  atudlea  continued  to  evaluate  the  moat  promis¬ 
ing  new  technologies  needed  to'  ensure  the  visblllty  of  the  E-3A  in  the  projected  electronic  countermeasures  threat 
environment.  Freliminsry  design  and  brsasboard  engineering  develcpcent  began  to  incorporate  selected  new  technologies 
into  the  E-3A  radar  to  assure  its  resistivity  to  the  evolving  electronic  countermeasures  threat. 

2.  (U)  FY  1982  Program:  The  Jolted  Statea/North  Atlantic  Treaty  Organization  Standard  configuration  Initial 

Operetional  Teat  and  Evaluation  testing  will  be  completed.  Full  scale  development  will  continue  on  additional  radios, 
additional  multipurpose  consoles  and  s  comaond  console.  Preliminary  design  and  brsasboard  engineering  development  will 
continue  to  incorporate  selected  new  technologies  into  the  E-3A  radar  to  assure  Its  reaiativity  to  the  evolving  elec¬ 
tronic  countermeasures  threat. 
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3.  (U)  PY  1983  Planned  Program:  Full  scale  development  will  continue  on  additional  radios,  additional  multl- 
purpof»e  concoleu  and  a  command  consoTe.  Plight  tk*stlrg  starts  for  the  expanded  coouaand  and  control  configuration. 
Srassboard  engineering  development  of  selected  electronic  counter-coenteraeasure  designs  will  begin  validation  phase. 
Development  begins  for  the  Mission  Simulator  laproveaent  Program  that  will  provide  much  needed  expansion  in  training 
capability,  and  thus  Increase  the  quantity  and  quality  of  mission  crew  training.  Increased  RDT&E  funding  results  from 
an  independent  coct  estimate  for  coaunand  and  control  iaprovementa  and  aaaociated  test  equipment  and  depot  aerospace 
ground  equipment,  for  the  addition  of  the  miaaion  simulator  improvement  program,  and  for  a  reeatlmate  of  an  electronic 
counter-countermeasure  program.  Decrease  In  procurement  funding  occurs  because  quantity  decreased  from  three  to  two 
aircraft,  subsequently  offset  somewhat  by  addition  of  advance  procurement  funds  for  one  aircraft,  and  an  Air  Force  Audit 
requiring  funds  in  this  account  for  trainers  and  aerospace  ground  equipment  to  be  transferred  to  the  RDT&E  account. 

4.  (U)  FY  1984  Plann  ^  Program;  Development  and  flight  testing  for  expanded  command  and  control  configuration 
will  be  completed.  The  development  of  mission  simulator  Improvements  will  be  completed.  Validation  of  brassboard 
development  of  selected  electronic  coanter-coimteraeasure  designs  will  be  completed  In  preparation  for  full  scale 
developinent . 


(U)  Program  to  Completion;  Conduct  enduring  air  ueienae  studies. 

6.  (U)  Milestones. 

A.  (U)  Engineering  Dovelopme.Tt  Contract  Award 

B.  (U)  First  Flight  (Brassboard) 

C.  (U)  End  of  flight  Test  of  Brassboard 

D.  (II)  Start  of  Developaent  Test  and  Evaluation 

E.  (11)  System  Demo  Flight  Tests  Beg^% 

F.  (U1  System  Demo  Test  and  Ev^luatl-^c  Completed 
C.  (U)  Start  of  Production 

H.  (U)  First  Test  Flight  of  First  Development,  Test  and  Evaluation  Alr::raft 

I.  (U)  Development  Flight  Test  Comrlete  (Core) 

J.  (U)  Interim  Operational  Capability  (Core) 

K.  (IJ)  Harltime  Radar  Flight  Test  Complete 

«...  (U)  Standard  Configuration  Flight  Test  Complete 

H.  (U)  Cotmand  and  Control  Improvements  Plight  Teat  Coeiplete 

N.  (U)  Electronic  Counter-Countermeasures  Validation  Phase  Complete 

7.  (U>  Resources;  N/A 

8.  (U)  Comparison  with  FY  1982  Budget  Data:  N/A 


Date 


July  1970 
March  1972 
August  1972 
January  1973 
March  1974 
December  19/4 
March  1975 
August  19/5 
January  1977 
April  1978 
July  1930 
October  1981 
March  1984 
August  1984 
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Tebt  and  Evaluatl on  Data 

1.  (U)  Developaer-it  Test  and  Evaluation 

(U)  The  E-3A  Develupoient  Teat  and  Evaluation  test  progran  was  combined  vlth  Initial  Operational  Teat  and  Evaluation  teat 
objectlvea  in  aa  reallatlc  an  operational  envircnnent  ab  poaslble.  The  prlae  developnent  contractor  la  The  ioeJ.ng 
Compary.  The  overall  ojectlvea  of  the  teat  effcrt  were  to:  (a)  valldate/verll^y  Z-3k  performance  In  xccordance  c^lth 
design  speclficatlona;  (b)  determine  E-3iA  performance  and  capability  to  fulfill  operational  requirements,  Inclnln*,  Intel- 
service  Interoperability  demonstrations;  and  (c)  verify  Air  Force  capability  to  support  the  E-lA  with  standard  v^peratlon 
maintenance,  logistics  ann  training  units  losing  prescribed  procedures.  The  first  phase  of  three  development  test  .tn^^ 
evaluation  phases  used  a  Brassboard  engineering  model  and  tested  the  altvorthlness  of  the  rotodome,  demonstrated  tn^^ 
feasibility  of  competing  overland  radar  technologies  (Hughes  and  Westlnghouse)  and  demonstrated  wuccessful  Integration 
of  radar  targets  and  computer  display  equipment.  This  phase  was  flown  from  March  through  November  1972^  and  resulted  in 
Westinghouse  being  selected  to  continue  radar  .levelopment . 

2.  (U)  Operational  Test  aul  Evaluation 

(U)  Tne  E-3A  teat  program  la  being  conducted  as  s  combined  development  test  and  evaluaflon/lnltlal  operational  test  and 
evaluation. 

Core  E-3A  F<llow-on  Operational  Test  and  Evaluation  (U) 

(U)  Follow-on  Operational  Test  and  Evaluation,  Initiated  la  Janaary  1977,  vaa  conducted  in  two  phaa«a  with  operational 
crews  using  production  aircraft,  training  equipment,  and  <^*:>;.ort  equipment.  Fhaae  1,  Follow-On  Operational  Teat  and 
Evaluation  managed  by  the  Air  Force  Test  and  Evaluation  C^iiter,  was  completed  in  February  l978.  Thlc  phase  was  designed 
primarily  to  refine  the  operational  aultability  ( rf liability ,  maintainability ,  availability,  and  loglstlca  siipportahll ity) 
assessment  made  during  Initial  Operational  Test  and  Evaluation.  Becauae  Initial  Operational  Teat  and  Evalu^^tlon  asseas- 
menta  were  constrained  by  the  developiwent ,  test  and  evsluation  contractor-managed  environment.  Phase  I  Follow-on  Opera¬ 
tional  Test  and  Evaluation  provided  the  first  opportunity  for  a  detailed  aaseaement  of  E-3A  ■ultabilitv  under  Air  force 
hand-on  maintenance  management.  Ttie  operational  effectiveness  objectives  addressed  during  Phase  1  Follow-on  Operational 
Test  and  Evcluation  were  those  not  completed  In  Initial  Operational  Test  and  Eval-iation,  or  those  wtiere  the  contractor 
had  made  equipment  changes  after  Initial  Operational  Test  snd  Evaluation  and  bc^vv^re  production  delivery,  test  data 
were  v-jllccted  on  a  noninterference  basis  during  the  5S2nd  Airborne  Warning  and  Control  Wing  primary  function  of  training 
for  attainment  of  Phase  I  Initial  Operational  Capability.  No  alicraft  were  dedicated  to  the  teat  effort.  Folio*-.*- 
Operational  Test  and  Fvaiu*.tlon  flight  data  were  gathered  from  training  missions  and  during  an  E-3A  deploy^erit  to  Europe. 
Tlila  deployment,  commonly  referred  to  as  "EUFOTEST  77,“  provided  the  first  opportunity  to  sasess  the  logistics  rapport- 
ability  of  the  E-3A  in  an  overseas  location.  It  also  provided  additional  data  on  tha  integration  of  the  E-3A  into  che 
existing  North  Atlantic  Treaty  Organ<tation  ground  command  snd  control  system,  and  information  on  the  E-3A  radar  compat¬ 
ibility  within  the  European  Central  Region  electromagnetic  environment.  The  results  of  this  firot  phase  of  Follotr-'on 
Operational  Test  and  Evaluation  wer^i  reported  in  the  Air  Force  Test  and  Svaluation  Center  AWACS  Foliow-on  Operational 
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Evaluation  Phase  I  Final  Report,  July  1978  Test  results  confirmed  that  the  production  E-3A  can  effectively  and 

efficiently  perform  its  prescribed  mission  and  that  the  S'’3A  will  greatly  enhance  the  capability  of  the  Air  Force  to 
conduct  tactical  air  operations.  However,  sev^^ral  significant  reliability  and  maintainability  problems  and  deficient 
logistic  support  areas  were  identified  for  Improvement.  Phase  II  Follow-on  Operational  Test  and  Evaluation,  managed  by 
the  Tactical  Air  Command,  was  Initiated  in  March  1978  to  refine  Initial  Operational  Test  and  Evaluation  and  Phase  I 
Follow”on  Operational  Test  and  Evaluation  saseasaents  with  emphasis  on  tactics  and  procedures.  The  United  States  Air 
Force  Tactical  Fighter  Weapenv^  Center  managed  Che  Phase  II  Follow-on  Operational  Test  and  Evaluation  for  the  Tactical  Air 
Command  with  the  teat  team  collocated  at  the  552d  Airborne  Warning  and  Control  Wing'a  main  operating  base,  Tinke*'  Air 
Force  Base,  OK.  The  teat  team,  with  representatives  from  the  Tactical  Air  Command,  the  North  American  Air  Defense 
Command  and  the  Air  Force  Systems  Command,  conducted  the  teat  in  conjunction  with  normal  training  and  maintenance  activ¬ 
ities  of  the  S52d  Airborne  Warning  and  Control  Wing.  No  dedicated  resources,  beyond  the  test  tesn,  were  used  for  the 
Phase  II  evaluation.  Major  test  objectives  Included;  evaluate  corrective  actions  for  previously  identified  deficiencies; 
rcfirie  E-3A  tactics  and  provide  informstiou  on  procedures  and  doctrine;  and  verify  and  refine  estimates  of  the  produc¬ 
tion  E-3A  operational  effectiveness  and  aultablllty. 

<U)  Phase  II  was  completed  during  Hay  1980.  Test  reporting  waa  accomplished  in  two  parts.  Part  A  of  the  final  report 
covering  the  period  of  March  1978-Hay  1979  waa  published  in  Key  1980  while  Part  B  waa  published  in  October  1980.  A 
multi command  radar  maintenance  evaluation  lead  by  the  Air  Force  Teat  and  Evabiatlon  Center  waa  also  conducted  In  paral¬ 
lel  with  the  Phase  II  to  evaluate  the  F-3A  Buiit-in-Teat/Faulr-laolate-Test  capabilliy  to  support  daily  maintenance 
activities.  Tfiis  teet  began  in  July  1978  and  was  completed  in  June  1980.  A  separate  bullt-in-test/fault-laolate-test 
report  was  published  In  November  19«^0.  During  Part  A,  Phase  II,  the  5S2d  Airborne  Warning  and  Control  Wing  accumulated 
over  8,30U  flying  hours  and  1,200  sorties,  while  participating  in  24  major  exercises.  The  teat  team  participated  in  a 
cross  section  of  these  activities  in  support  cf  Foilow-on  Operational  Teat  and  Evaluation  objectivea.  Baaed  on  data 
collected  through  May  1979,  preliminary  Phese  ll  findings  support  the  conclusiona  of  initial  Operational  Test  and 
Evaluation  and  Phase  1  rollow-on  n;>erational  Test  and  Evaluation  that  the  production  S-3A  can  effectively  perform  its 
presertied  uiaalon.  ftte  following  reauits/obasrvatlona  are  provided.  Tactics  and  procedures  ref inemfcnt/development ; 
Piiysical  arrangements  for  the  North  American  Air  Def«n»d  Command  battle  staff  aboard  the  core  E-lA  as  previously  reported, 
are  insufficient  to  effectively  support  E-3A  mission  crew  and  coumand  «l*»scrii  simultaneously.  Additional  communications 
and  display  consoles  are  required.  Progress  has  been  achieved  through  interaction  between  E-3A  and  functional  tactical 
'operations.  Baseline  procedures  were  formulated  to  exploit  E-lA  look-down  capabililes  in  support  of  close  air  support, 
forward  air  control  and  roacue  eisaiona.  €-3A  air  osssult  procedurea  were  also  developed,  providing  the  commander  of 
airlift  forces  «  realtime  presentation  of  airborne  cper<iCiona. 

Tactical  conttol  nrocedures  were  developed  as  a  result  of  E-3A  interaction  with  the  fighter  coauiunity  in  counterair 
scenarios.  “Hila  method  of  control  was  «*etlgned  to  enhance  coanterair  operations  by  adjusting  E-3A  auppori  to  the  capa- 
Mlltinc  and  requirements  of  various  fighter  aircraft.  Electronic  Counter  Countermeasures.) 

Early  Warning  ano  Surveillance:  E-3A  deep-look  and  look-down  capa¬ 
bilities  corislstently  extended  detection  and  tracking  of  air  targets  beyond  the  coverage  of  ground^baaed  tadara.  During 
several  rxerclacs,p  ,  a  factor  directly 
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related  to  E-3A  orbit  locatliins.  Operational  SvUtablllty:  Operational  and  hardware  lellabllity  were  rated  satisfactory 
and  reflect  a  favorable  trend.  Although  significant  progress  was  made^  contractor  maintenance  support  Is  still  required. 
Nonavailability  of  technical  orders  continues  to  delay  establishment  of  a  full  repair  capability.  Deficiencies  In  the 
supply  support  posture,  reported  in  Phase  I,  continued  to  affect  the  overall  availability  of  mlsslon-cepablt  aircraft. 
Needed  spares  are  su.'<^ject  to  budgetary  constraints  and  production  lead  tines  and  remain  a  matter  for  top-levc  .  management. 
Excessive  cannlballxatlon  and  use  of  productlc.i  line  loaneis  will  continue  tc  be  required  for  dally  operations  until 
inventories  reflect  true  spare  requirements. 

E-3A  Enhar.c enents  Initial  Operational  Test  and  Evaluation  (U) 

(U)  Background.  Decision  Coordinating  Paper  3,  Revision  3,  5  March  1976,  approved  cou*:lnued  production  of  the  E''3A,  and 
the  development  of  a  selected  set  of  system  enhancements  chosen  to  provide  a  fully  effective  worldwide  force.  The 
enhancements  weie  to  be  develops  i  as  separate  entitles  and  Integrated  Into  the  E-'lA  fct  testing  at  the  enhancement  Items 
became  available.  In  May  1976,  the  Deputy  Secretary  of  Defense  directed  the  Air  Force  to  pliin  foi  an  Office  of  the 
Secretary  of  Defense  review  of  the  C'-lA  enhancement  progran  when  the  respective  enhancement  development  efforts  are 
essentielly  completed.  He  further  stated  that  It  Is  contemplated  that  the  Defense  Systems  Acqu  jltlon  Review  Council 
would  then  review  development  and  test  status  and  consider  the  operational  utility  of  the  respective  enhancements  In 
light  of  an  updated  threat  evaluation  prior  to  coosiittlng  the  government  to  production.  The  purpose  of  operational 
testing  of  the  enhancements  is  to  provide  an  evaluation  of  the  operational  utility  ol  each  enhancement  for  the  Defense 
Systems  Acquisition  Review  Council  review.  In  December  1978,  North  Atlantic  Treaty  Organization  signed  sn  agreement 
with  the  United  States  Government  (as  their  agent)  for  ths  procurement  of  18  E-3A  aircraft.  To  support  this  commitment 
and  the  United  States  Standard  configured  E*3A  aircraft,  the  Air  Force  received  Office  of  Secretary  of  Defense  approval 
for  limited  production  authority  for  a  maritime  radar  capability  and  a  joint  tactical  Information  distribution  system 
capability  in  E-3A  Decision  Coordinating  Paper  Number  5,  Revision  4,  6  March  198C. 


Past  Enhancrsient  Testing.  Development  Test  and  Evsluation/lni  wl  Operational  Test  and  Evaluation  of  an  advanced 
development  Joint  Tactical  Information  Distribution  System  terminal  (waveform  B)  has  been  completed.  Testing  began 
during  Hay-June  1978  with  a  preliminary  evuluatinn  of  tlie  Joint  Tactical  Information  Olatribution  System  blme-divlaion'- 
multl ple^accees  system  onboard  an  E’-3A.  The  purpose  of  this  test  was  to  determine  Joint  Tactical  Information  Olatribution 
fystem  communications  coverage,  E-3A  system  performance,  in  a  Joint  Te^rlcal  Infocmatlon  Distribution  System  environment, 
and  provide  an  initial  estimate  of  the  operational  effectiveness/suitability  of  the  tlme-diyisiounmuitlple'-acceas  com¬ 
munication  system  planned  for  the  E-lA  under  the  Office  of  the  Secretary  of  Defense  approved  enhancement  program.  Tl.ls 
Development  Teat  and  Evaluat Ion/ Inl t ial  Operational  Teat  and  Evaluation  effort  provided  an  opportun.l ty  to  veil  the 
concept  of  spread  spectrum  and  frequency  hopping  at  a  transmlcslon  technique  in  a  simulated  operational  environment. 

Major  emphaala  was  plsced  or  assessing  the  electrcnic  counter-countermeasures  capability  of  the  system.  Opcrstlonel 
test  results  demonstrated  electronic  countermeasures  resistivity  and  operational  effective'  *  potential  of  th«.  Joint 
Tactical  Information  Distribution  System  teralnsl.  ^lowevcr,  until  corrected,  [* 

^  Results  of  this  lest  were  reported  in  the  Decemhv.  i97«  *ii  Force  Test  end 
Evaluation  Center  E-3A  Joint  Tecilcal  Inforsutioa  Distribution  Systen  Terminal  Initial  >  iirat  *  ^  ^al  Test  and  Evaluation 
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Report .  The  United  States  Standard  E-3A  (Block  10)  configuration  was  developed  in  two  steps.  Step  I,  an  interim 
configuration  (Block  03),  incorporated  enhancements  sponsored  by  the  United  States  Government,  while  Step  II  included 
enhancements  sponsored  by  the  North  Atlantic  Treaty  Organization.  The  Un’.ted  States  Standard  E-3A  is  a  Core  E-3A 
plus  maritime  surveillance  capability,  a  Joint  Tactical  Information  Distribution  System  Hughes  Improved  Terminal, 
upgraded  computer  program  functional  group,  and  modified  data  analysis  processor  group.  The  development  test  and 
evaluation/initial  operational  ^'est  -ind  evaluation  of  the  Korth  Atlantic  Treaty  Organization  E-3A  (Block  15)  and  the 
United  States  Standard  E-3A  was  combined  to  the  greatest  extent  possible.  The  maritime  radar  components  and  software 
were  installed  and  checked  out  by  the  contractor  in  July  1980.  However,  the  modified  data  analysis  processor  group 
and  upgrade  computer  program  functional  group  through  which  the  maritime  surveillance  capability  must  i')e  operated 
would  not  be  qualified  until  September  1931.  To  lover  the  risk  of  going  into  production  and  to  give  the  Office  of 
the  Secretary  of  Defense  some  assurance  that  the  marit'lme  radar  would  meet  the  operational  requirement!',  a  preliminary 
operational  effectiveness  asseesment  of  the  maritime  <’sdar  modification  was  conducted  by  the  Air  Force  Teat  and 
Evaluiitlon  Center  from  15  Jury  -  30  August  1980.  fhis  assessment  was  limited  to  determining  if  the  E-3A  radar  with 
the  m^iritime  modification  met  specification  requirements  and  operational  performance  thresholds.  The  results  indicote 
that  maritime  equipped  F,^;3As  have  the  potential  to  provide  a  significant  capability  to  conduct  or  augment  combined 
air/marltime  operation. 


Res. tits  of  this  test  were  reported  in  the  October  1980  Air  Force 
Test  and  Evaluation  Cental  E~3A  Maritime  Sur.eillsnce  Capabilities  Preliminary  Operational  Ef fectiverei**!  Assessment 
Report .  Although  Instsllation/contractor  tenting  ef  an  improved  Joint  Tactical  Information  Distribution  System, 

Hughes  Imprcvf ;  Terminal  version  was  not  plsniied  of  the  E*3A  until  April  1981  and  September  1981  respectively,  Air 
Force  Test  and  Evaluation  Center  obtained  a  preliminary  Joint  Tactical  Information  Distribution  System,  Hughes 
Improved  Terriinal  hardware  assessment  by  testing  an  early  engineering  model  of  the  Hughes  Improved  Terminal  Included 
in  the  Joint  Tactical  Information  Distribution  System  Adaptable  Surface  Interface  Terminal  from  April  to  November 
1980.  Rf^aulta  of  the  test  were  reported  In  the  Nsrch  1981  Air  Force  Test  and  Evaluation  Center  Joint  Tactical  Infor¬ 
mation  Distribution  System  Adsptunlc  Surface  Interface  Terminal  Initial  Operational  Test  and  Evslusticn  Report.  The 
Initial  Operational  Teat  and  EvaluatA";n  of  the  United  States  Sttedard  E-jiA  and  the  continental  United  States  portion 
of  the  North  Atlantic  Treat)  Organization  Standard  E-3A  was  conducted  by  the  Ail  Force  Test  sod  Evaluation  Center  from 
September  15  to  October  30,  1981.  Primary  flight  operations  were  staged  from  Tinker  Air  Force  Base,  Oklahoma  in 
support  oi  teat  location!  which  iucj  jded  Alaska,  California,  Florida,  Cklahoma  and  Washington..  A  total  of  eighteen 
teat  miaalons  were  flowr  In  a  var'.ry  of  acenarico  designed  to  test  the  Standard  E~3A'a  upgraded  computer,  maritime 
surveillance  radar,  airborne  operational  computer  program  and  Joint  Tactical  Information  Distribution  System  terminal. 

Ttie  results  of  this  Initial  Operational  Teat  and  Evaluation  will  be  reported  In  Karch  1982. 

(U)  Planned  Enhancement  Tcating.  The  Block  20/25  configuration  will  be  a  retrofit  program  of  the  Block  01  (Core)  and 
Block  10  (Standard)  configured  E-3As.  Block  20  will  conaiat  of  Block  01  plus  the  Joint  Tactical  Information  Distribution 
System,  computer  modif icatioi.,  one  high  frequency  radio,  five  ultra  high  frequency  radios,  chiee  situation  display 
consoles,  and  a  command  console  enhancesent .  Block  25  will  consist  of  Block  10  plus  itva  ultra  <al3t>  frequency  radios, 
three  situation  display  consoles  and  a  comuarul  conr,ole  enhancement.  Tainting  of  r^eae  enhancements  ia  expected  to 
begin  In  1983.  Retrofit  is  expected  in  1984.  The  Block  30/35  configurativ/o  will  be  a  retrofit  of  selected  electronic 
counier-counterneesure  Improvements  into  the  Block  20/25  aircraft.  Taaring  >f  rhesr  improvements  is  tentatively  planned 
to  begin  lii  1986.  • 
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3.  (U)  Operational  and  Technical  Characterlstlca 

(U)  Comparison:  System  Integration  Demonstration  (Test  System 

l)/Productlon 

(U) 

GENERAL 

TEST  S'^STEM  #1 

E-3A/C0RE 

E-3A/ STANDARD 

Crew  Size 

Production  or  Production  Prototype  Systems 

U 

17 

17 

Radar 

NO 

YF.S 

YES 

Navigation 

YES 

YES 

YES 

Data  Processor 

YES 

YES 

YES 

Display 

YES 

YES 

YES 

Identification  Friend  or  Foe 

YES 

YES 

YES 

On-Board  Test  Maintenance  and  Monitor 

YES 

YES 

YES 

Communications 

?.:ryial 

YES 

YES 

(IJ) 

HARDWARE 

Consoles 

4 

9 

9 

Auxiliary  Display  Unit 

1 

2 

2 

Ultra  High  Frequency  Radios 

4 

14 

14 

High  Frequency  Radios 

1 

2 

3 

Very  High  Frequency-Amplitude  Modulation  Radios 

2 

3 

3 

Very  High  Frequency-Frequency  Modulation  Radios 

0 

1 

1 

CAPABILITY 
Badur  Tareect/Scan 

Identification  Friend  or  Foe  Targeta/Scan 

Data  Proceaslng  Track  Capacity 

!>aca  Proceaslng  SiaultaneG<.i8  Intercept 
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(U)  Coaparisoa;  E-3A  Requlreaento  to  Current  EsMsiatos 
TECHNICAL  CHARACTERISTICS 


E>3A  CORE 
REQUIREMENTS 


Detection  Range  (0.9  Probability  In  1  Minute) 

Bomber  (Nautical  Miles) 

Fighter  (Nautical  Milos) 

Crew  Size 

System  Track  Capacity 

Simultaneous  Intercepts 

Targets  Position  Accuracy  (Nautical  Miles) 

Time  on  Station,  Orbit  1000  Nautical  Miles  from  Base  (hours) 


DEMONSTRATED 

PERFORMANCE 


(U)  RELIABILITY  AND  MAINTAINABILITi  CHARACTERISTICS 


Probability  of  Completing  9  hour  Misalon 

0.88 

.88 

Maintenance  Mankour/Fll^ht  Hour 

28.0 

2  5.5* 

In  Commlaalon  Rate 

80Z 

95. 7X 

Probability  of  Fault  Detection 

95X 

972 

Drobabilicy  of  Fault  laclation  (To  3  Primary  Units) 

90X 

95Z 

Turn  Arounl  Time 

90X  in  5. 5  hours 

9aX  In 

False  Alarm  (Probability  of  not  Dstecting  Failure) 

.08 

.03 

*At.tMal  data  experienced  during  FY  1981  for  aircraft  delivered  to  TAG. 

(U)  Design  :!lequiremence  for  R-3A  Improvements 

TECHNICAL  CHARAClrRISTICS  THRESHOLD  OCi^ 

Maritime  Radar 

Kaxvaua  Detection  at  250  Nautical  Miles  or  Line-of-Sighc 
Patrol  Soat  (Foot  Waves) 

Deet.roye:*  (I^oot  Waves) 

Maritime  Targets  Position  Accuracy  (Nautical  Hllca/Degree) 

Maritlas  targata  Position  Accuracy  with  Electronic 
C^untermeaaurea  (Nautical  Miles) 

H&iririma  Targets  Detection  Range  vich  Electronic 
Count* rmea sure 8  (Ksuticel  Milos) 

Maritime  Targ ^t/Land  Resolution  (Nautical  Niles) 


103.1 


Control  System 


4.8  hours 
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TECHNIGiL  CHARACTERISTICS  (contO 

Joint  Tactical  Information  Distribution  System 

^ka8age  Trnnsfer  Eatio  (Percent) 

E-JA  Data  Ease  Transfer  (Minutes) 

Electronic  Counter  Countermeasure  Margin  ^Decibels) 
Net  Initir^lisatiorii  Time  (Minutes) 

Net  Entry  Tim«  (Minutes) 

Teninal  Initleliz&tiou  Time  (Minutes) 
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FY  1983  RDT&E  DESCaiPTIVE  SUMM/P.Y 


Prograv  Ele^ient:  #27423?  Title:  Adyanced  Cois^unlcatloD  Syeteae 

DoD  Mlaalon  Area:  Tactical  Coaaun lea t Iona,  #345  Budget  Activity;  Tactical  Progr^o,  #4 


(0)  RESOURCES  (PROJECT  LISTING);  in  ti>ou6apda) 

'‘of:al 


Project 

PY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estlaated 

Nuaber 

Title 

Actual 

Eatiaatc 

Estlaate 

Estlaate 

to  Coapletlon 

Coat 

TOTAf,  FOR  PROGRAM  ELEMENT 

45,239 

56,i^lO 

78,210 

89,758 

Continuing 

Net  Applicable 

2211 

SEEK  TALK 

41,266 

48,907 

77,321 

88, m 

198,800 

481,300 

2482 

HAVE  QUICK 

2,460 

0 

0 

0 

0 

8,300 

2614 

SIKJCA?S'V  Integration 

1,513 

1,503 

889 

977 

Continuing 

Not  Applicable 

BRIEF  DESCRI/TT.ON  ELEHEMT  SSIOM  NEEH :  L 


^  T^ie  Air  Force  rellea  on  UHP  for  Ita  orlcai^  tactical  cofliMod  and  control. 
Disruption  cf  th<£ae  covmunlcationa  could  degrade  the  ef fectlvcncaa  of  tactical  forcea^  SEEK  TALK  la  an 

advanced  technology  prograe  Intended  for  all  UHF  V'llce  coaaunlcatlona  and  will  provide  jaa  resistance  Independent  wf  the 
long  ter«.  threat.  HAVE  QUICK  la  an  Interla  prograa  applying  deaenstrsted  technology  and  providing  an  urgently  needed 
realaiaitce  to  jaaeacra  |[^  fwhlle  SEEK  TALK  la  being  developed.  The  Air  Force  will  participate 

with  the  Aray  to  plan  for  the  Integration  of  the  Single  Channel  Ground  and  Airborne  Radio  Systea  (SINCCARS)  VIIF  Jaa 
rssist^tnt  enpebillty  lu  weapoa  syateaa  rc^uliing  direct  coaHaunlcations  with  Aray  forces.  This  la  part  of  an 

cver&ll  program  directed  and  coordinated  by  tl;e  Joint  Chiefs  of  Staff. 

t^ASIS  FOR  FT  l9R3  RDT4E  RgQ>?£ST;  SEEK  TAIJC  will  coaplate  Full  Scale  Developaent  and  begin  developaent  of  prototype 
equipment  and  begin  developaent  and  operational  testing.  Developaent  and  operational  testing  will  eaphasiae  SEEK  TALK 
aa  a  ayaf^ee  integrated  Into  the  Tactical  Air  Coewtand  and  Control  Systea  and  uae  the  aost  advanced  c^^unteraeasures  tech¬ 
nology  available  to  the  United  Statea.  SEEK  VALK  coat  catlaatea  have  been  validated  by  an  Independc'^t  Sufficiency  Xovlew 
during  October  1981.  The  Air  Force  will  continue  to  perticlpetc  in  the  4ray'a  SINCCARS  developauent  and  operational 
testing  progreaa.  A  aodlf ication  tc  Air  Force  VIIF  radios  and  aircraft  antennas  will  be  designed  to  insure  intcroper- 
ablliy  with  thr  Aray. 
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Program  Elemenc:  I27A23F 
DoD  Mlssioa  Area:  Tactical  CoflBrunlri<tlonr ,  134^ 


(U)  COMPARISOK  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


Title:  Advanced  Co— unication  Syatema 
Budget  Activity:  Tactical  Programa^nFA 


FY  1981  FY  1962  FY  IW  ft  198A  Additional 


Total 

Eatimated 


Eatimate  Eatiiuite  Eatlaate  to  Completion  Costa 


AA,600  51,800  3,200 


Continuing 


Not  Applicable 


PRCCUPErtEhT 

2482  -  HAVE  QUICK 
( Alicraf t) 
(Other) 

127  7  -  SEEK  TALK 
(Other) 


25,500 
18  ’  "*0 


16,019 


(U)  OTHER  APPROPRIATION  FUNDS: 


PROCUREMENT 

2277  -  SEEK  TALK 


F;  1981  FY  1982  FY  1983  FY  1984  Additional 


Total 

Eatimated 


Eatimate  Eatimatc  Eatimate  to  Completion  Coata 


(Aircraft) 


(Other) 


2482  -  HAVE  QUICK 
(Other) 


14,000 


12,256 


36,200  276,700 

(79;  (360) 

10,472  28,672 


1,660,300 

676,600 


1,973,200 

729,000 


(U)  Initlatea  procurement  (including  nonrecurring  and  l..itial  aparca).  Dt*rlng  formulation  of  FY  1983  Program  Objective 
Hcaorandum  the  ovwrai!  SEEK  TALK  pro^tram  vaa  ^eatructured  and  full  8,200  uclt  procurement  coat  through  FY  1983  estimated 
Modification  Englneerlnf  Coata  for  apeciflc  aircraft  and  ground  syatom  mere  Included  in  the  R0T4E  Eatimate. 
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Prograa  Eleaent:  #r.7A23F  Title:  A^-ancei  Co—unlcatlon  Syeteae 

DoD  Mission  Area;  Tactical  Coaaunlcstlons,  #345  Budget  Acl:Lvlty;  Tactical  Progrsae,  #A 

DETAILED  BACKGROWD  AND  DESCRIPTIOW;  Soviet  doctrine  for  Radio  Electronic  Coabat  (?EC)  states  that^^ 


~|lt  la  apparent  that 

the  Air  Force  Is  facing  an  effective  and  rapidly  increasing  electronic  counteraeasures  (ECM)  threat. 

J  This  threat 

oould  prevent  tactical  forces  froa  conducting  effective  operations  In  support  of  NATO,  Sout:  Korea  or  friendly  nations 
elsewhere  in  the  world,  llils  prograa  Is  an  Initiative  to  provide  Jaa  resistant  Ultra  High  Frequency  (UHF),  Very  High 
Frequency  (VHF)  coaaunlcatluna . 

I  (U)  CURRENT  PROJECT.  IN  THIS  PROGRAM; 

Project  Nuaber; 

2482  HAVE  QUICK:  This  project  Is  applying  current  technology  to  aodlfy  Air  Force  UHF  voice 

radios.  This  aodlflcatlon  will  protect  these  coasunlcatlons  ftoa  thep 

HAVE  QUICK  started  productlor  In  FY  1980  and  will  protect  the  aost  critical  aircraft  coaaunicatlon 
during  the  rise  required  tc  de'*elop  a  aore  advanced  technology  (SEEK  TALK)  which  will  be  less  sensi¬ 
tive  to  rapidly  ovol^'lng  Jaaalrig  technology.  H/VE  QUICK  has  been  directed  by  the  Joint  Chiefs 
of  Staff  as  the  US  standard  foi'  interoperability. 

2277  (U)  SEEK  TALK;  This  project  w/ll  develop,  produce  and  lapleaent  an  advanced  te'thnology  Jaa- 

reslstant  UUF  voice  cuaaunlcatic  i  systea  less  sensitive  to  the  evolution  of  Jarjil  ig  'ethnology. 

SEEK  TAIA:  will  c>>atlne  paeudo-randoa  noise  aodalatlon  at.d  adaptive  antenna  techniques  to  provide  a 
Jaar-res latent  cap  hlllty  satlefylni;  the  urgent  operational  requlreaent.  SEEK  TAtJC  started  Full 
Scale  Lnglnecrlng  .^vclopisent  In  FY  1981  and  till  accoupllsh  the  prellalnary  aodlflcatlon  cngl- 
'^eerlng  efforts  necessary  to  depioy  SEEK  T4LK  In  aircraft  and  ground  platforas. 

2614  (U)  SIKCSARS-V  Integration;  The  Aray  Single  Channel  Ground  and  Airborne  Radio  (SIlKXaRS)  prograa 

will  replace  all  the  tactical  single  chaunel  voice  VHF  radios  used  by  the  Amy.  The  Amy  provides 
these  radios  with  a  secure  jaa  resistant  capability.  The  Air  Force  It  participating  with  the  Amy 
In  the  dcvolopacnc  of  ground  raJlos.  Air  Force  will  ocvelop  aodlf Icatlona  to  curreut  VHF 

radios  to  Insure  Interoperabill ^y .  The  SlWCCARS  Integration  project  provides  for  Air  Force  plau- 
''.Ing  of  SIHCGmRS  integration  and  developtarr-ut  of  Air  Force  unique  s^iulpa^nt. 
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Program  Slemeat :  #27A23F 

DoD  Mission  Area:  Tactical  Counmunlcations,  1345 


Title :  Advanced  Coauaunlcatlon  Systems 
Budget  Activity:  Tactical  Programs,  #4 

(U)  RELATED  ACTIVITIES:  The  Air  Force  is  participating  iu  the  Army  Single  Channel  Ground  and  Airborne  Radio  System 
(SINCGARS)  program,  PE  63746A,  as  part  of  the  .Voint  Chiefs  of  Staff  validated  Joint  Operational  Requirement.  Requirements 
and  technical  approach  are  presently  being  explored  with  the  Navy  and  Amy  for  the  purpose  of  insuring  interoperability. 
Formal  interoperability  tasks  are  part  of  this  prr<»ram  and  techniques  which  are  developed  by  the  Air  Force,  as  the  Joint 
Chiefs  of  Staff  lead  service  for  the  development  :echnical  specifications,  will  be  coordinated  with  similar  tech¬ 
niques  being  developed  by  the  other  Services. 

(U)  WORK  PERFORMED  BY:  The  HAVE  QUICK  and  SEEK  TAI.r  programs  are  managed  by  the  Air  Force  Systems  Comoand  (AFSC), 
Electronic  Systems  division,  Hanscom  AFB;.  MA.  The  advanced  development  phare  of  SEEK  TAIK  has  been  contracted  fo^  and 
tested  by  the  Rome  Air  Development  Center,  Griff iss  AFB,  NY.  The  MITRE  Corporation,  Bedford,  MA,  supports  the  Air  Force 
as  general  systems  engineer.  Contractors  include:  Hazeltine  Corporation,  Greenlawn,  NY;  General  ^lectric  Company, 

Utica,  NY;  Sanders  Associates  Inc,  Nashua,  NH;  TRACOR,  Los  Angeles,  CA;  Hagnovox,  Fort  Wayne,  IN;  and  Collins  Radio, 

Ced&r  Rapids,  lA. 

Arcomp!l.ihment8  &  Future  Programs: 

1,  (U)  FY  1981  and  Prior  Accompliehmenta:  The  HAVE  QUICK  program  haa  completed  Full  Scale  Development,  Development 
Test  and  Evaluation,  and  Initial  Operational  Teat  and  Evaluation.  The  HAVE  QUICK  production  contract  was  awarded  to 
Magnavox  and  an  initial  2,000  units  were  procured.  HAVE  QUICK  production  continued  with  2,400  units  procured  in  FY  1981. 
Initial  field  installations  of  HAVE  QUICK  equipment  began  in  February  1981.  HAVE  QUICK  deveU'pment,  integration  and 
qualification  for  the  ground  tactical  command  and  control  continue.  Electromagnetic  compatibility  analyslo  of  SINCGARS 
aircraft  integratloh  will  continue.  Alternatives  for  modifying  exiatir^  Air  Force  Radlua  for  SINCGARS  were  evaluated 

in  detail  with  specific  deslr,na  being  developed  after  the  Amy  design  approach  waa  choaan.  Electronic  counter  counter- 
measures  entenna  design  or  modification  for  fighter  aircraft  to  allow  Single  Channel  Ground  end  Airborne  Radio  Syctem 
(SINCGARS)  Installation  were  started.  Relate-?  support  and  intelligence  efforts  continued  end  were  paced  by  the  Army's 
schedule.  A  consolidated  study  of  Air  Force  integration  alternatives  to  achieve  interoperability  with  the  Army  Single 
Channel  Ground  and  Airborne  Radio  System  (SIHCGAkS)  was  completed.  SEEK  TALK  completed  development  and  fabrication  of 
Advanced  Development  Model  equiinaent  and  haa  completed  contractor  testing  by  Cecerel  Electric  and  Hazeltine  Corporations. 
SEEK  TALK  ecspleted  detailed  government  development  eud  operational  tert  and  evaluation  of  Advanced  Development  equlp- 
»!ent.  This  test  program  provided  detailed  technical  analytes  end  e  detslleo  operational  aasesamant.  SEEK  TALK  began 
FuU  Scale  Engineering  Development  with  Initial  design  activities  being  completed.  Additional  efforts  to  minimize  air¬ 
craft  integration  cost,  develop  special  test  equipment  end  other  support  efforts  continued. 

2,  (U)  FY  1982  Program;  The  production  and  deployment  of  HAVE  C8)ICK  equipment  will  he  completed  and  made  fully  oper¬ 
ational.  Air  Force  participation  in  the  Amy  SINCGARS  prograx  will  continue.  Specification  design  efforts  for  modifice- 
tlon  of  Air  Force  radios  will  be  completed.  Antenna  design  for  the  Integration  of  SINCGARS  into  airborne  applications 
will  continue.  SEEK  TALK  will  continue  Full  Scale  Development  of  tho  overall  ayatem  design,  fighter  teminala,  ground 
command  and  control  units,  and  support  equipment.  Design  and  Integration  Engineering  to  Incorporate  SEEK  TALK  Into  the 
F-16,  F-15,  0V*-10,  A-10,  E-3A  end  ground  coaimand  and  central  uyatema  will  begin.  A  DSARC  II  will  be  conducted  in  June 
1982  to  assnss  SEEK  TALK  development  and  planned  production  programs. 


/ 


Progrttffl  Elemeut:  #2?^??*^  Title:  Advanced  Comnunlcatlon  Systems 

DoD  Mission  Area:  Tactical  Coanaunications,  1345  Activity;  Tactical  Prograas,  #4 

3-  (U)  FY  1983  Planned  Program;  Design  of  SINCGARS  modifications  will  be  completed  subsequent  to  the  planned  January 

1983  Army  Production  Decision.  Test  and  Evaluation  of  these  radio  and  antenna  modifications  will  begin.  The  fabrica¬ 
tion  of  SEEK  TALK  Full  Scale  Development  equipment  will  be  completed.  This  equipment  will  be  used  to  conduct  Design 
Test  and  Evaluation  (DT&E),  Initial  Operational  Test  and  Evaluation  (IOT&»?.)  and  reliability  qualification  testing.  DT&E 
and  lOT&E  will  be  ccnducted  for  OV-lOs,  F-lfea,  Forward  Air  Control  Poats  and  Tactical  Air  Control  Parties.  These  teats 
v.  support  a  scheduled  January  1984  Production  Decision  and  Approval  for  Service  Use.  PY  1983  procurement  funding  fully 
funds  procurement  of  the  initial  100  air  and  ground  systems  including  associated  support  equipment.  During  this  period 
the  prime  contractor  will  procure  strategic  long  lead  materials  cod  expand  the  production  capability  established  during 
Full  Scale  Development.  These  efforts  will  allow  inclusion  of  SEEK  TALK  into  the  FY  1983  F-16  procurement  avoiding 
retrofit  of  those  aircraft  and  allows  achievement  of  an  FY  1985  Initial  Operational  Capability  required  by  the  Tactic&l 
j  Air  Forces.  Integration  engineering  into  the  remaining  25  wespon  system  types  will  begin  in  a  phased  program. 

4.  (U)  FY  1984  FI^ANNED  PROGRAM;  The  Low  Rate  Initial  Production  (LRIP)  program  will  begin  with  production  approval 
planned  for  January  1984.  The  LRIP  Equipment  will  form  the  basis  of  rhe  FY  1985  Initial  Operation  Capability.  During 
Full  Scale  D^ivelopment  the  prime  contractor  will  qualify  a  second  source.  The  production  programs  planned  to  be  com¬ 
petitive.  Integration  engineering  of  SINCGARS  into  remaining  platfoma  will  continue.  During  FY  1981  the  SEEK  TALK 
Research  Development  Test  and  Evaluation  Program  was  expanded  in  scope  to  include  modification  engineering  for  the  E-3A„ 
A-10,  PRC-113,  QRC-206,  F-15j.  and  F-4.  An  effort  to  develop  a  combined  Class  1 1  and  Class  V  modification  for  the  F-16, 
OV-IO,  TPS-43  and  MRC-107  was  added  to  the  FY  1983  and  FY  1984  program.  A  total  of  $162,902  thousand  was  added  to  the 
FY  1983  and  FY  1984  estimates  to  cover  program  scope  changes  and  Initiate  a  lt<ider  follower  plan  for  production. 

5.  (U)  PROGRAM  TO  COMPLETION;  Jnta£ration  engineering  and  production  of  SEEK  TALK  will  continue.  Using  Very  High 
Speed  Integrated  Clrfiilr.  fVHSIC)  technology  a  small  vian  portable  model  of  SEEK  TALK  will  be  designed.  VhSIC  technology 
will  also  be  applied  to  preplanned  product  lnpioveuen''8  to  SEEK  TALK  to  reduce  futcr;*  production  and  integration  costs. 

6.  (U)  Milestones;  See  project  2277  narrative. 
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Projects  §2211 
Prograa  Elenent:  #27423? 

DoD  Misfciou  Area:  Trctlcal  Communlcattonfc,  #345 

DETAILED  BACKGROUND  AND  DESCRIPTION:  Aa  a  reault  cf  Ualted  States  (US'  experience  in  ^.outneaat  Aair.  and 

'It  la  apparent  that  the  Air  Force  la  facing  a  rapidly  incroaalng  electronic 

counteraeaaurea  (ECM)  threat.  Thio*threatL 

The  Air  Force  SEEK  TALK  prograa  will  develop  and  implement  an  air-air  and  air-ground- 
alr  ultra  high  frequency  (UHF)  voice  communlcationa  capability  that  will  permit  the  Tactical  Air  Forrea  (TAF)  to 
fulfill  their  mlaalon  deapite  hoatile  enemy  coomunicatlona  Jamming.  SEEK  TALK  la  being  developed  in  reaponae  to 
TAP  Required  Operational  Capability  (ROC)  321-75  and  the  C08DKET  CLEAR  atudy.  SEEK  TALK  will  uae  paeudo-random 
nolae  conferencing  modulation  and  adaptive  antenna  nulling  to  provide  reala tance  to  hoatile  Jamming. 

(U)  The  paeudo-random  nolae  conferencing  modulation  will  be  provided  by  the  development  of  a  apread  apectrum  c«odea 
that  retains  the  deairable  features  of  the  preaent  amplitude  modulated  (AM)  radio.  The  specif ic  featuret  desired 
include;  voice  input  and  output »  reasonable  Intelligibility,  a  minimum  of  knoba  and  awitchea.  unlimited  aimul- 
taneoua  tranamiaaiona.  conferencing  capability  and  aimultaneoua  reception  of  multiple  aignala.  Several  of  these 
requirements  are  unique  to  the  TAF  voice  air-ground-air  communications  systems  and  have  not  been  addreaaed  in 
previous  Jam  resistant  communicntions  research  and  development  programs.  The  modem  will  ne  capable  of  providing 
these  requireaentc  in  an  ECM  environment. 

(U)  The  adaptive  antenna  array  task  will  be  pursued  concurrent  with  the  apread  spectrum  modem  development.  The 
adaptive  null  steering  antenna  processor  development  will  equalize  the  power  of  all  Jamming  and  communication 
aignala  received  (power  equallratlon)  to  improve  the  antenna  pattern  in  the  direction  of  desired  aignala  and  places 
nulls  In  the  direction  of  Interfering  signals.  The  adaptive  antenna  processor  will  be  designed  to  operate  in  a 
power  equalization  mode  with  the  conventional  AM  radio  signal  (providing  interoperability  with  conventional  UHF 
communications)  and  with  the  spread  spectrum  modem  to  place  a  null  in  the  direction  of  the  interfering  signals. 

(U)  SEEK  TALK  will  retain  compatibility  with  existing  UHF  radio  equipment,  communicatiou  security  equipment 
(KY-58  VINSON)  and  HAVE  QUICK  to  Insure  Interoperability  with  the  other  systems. 

(U)  The  SEEK  TALK  program  structure  contains  four  phases,  emphasizing  competition.  These  phases  (Concept  Design, 
Concept  Validation,  Full  Scale  Engineering  Development,  anl  Production)  will  emphasize  system  life  cycle  cost  and 
maintain  competition  by  systematically  reducing  the  number  of  contractors  at  the  end  of  each  phae«.  The  Air  Force 
is  continuing  to  address  Joint  service  and  NATO  interoperability  as  high  priority  issues  through  the  Joint  Chiefs 
of  Staff  and  Office  of  the  Secretary  of  Defense  directed  architecture  studies. 

(U)  RELATED  ACTIVITIES:  Requirements  and  technical  approach  are  presently  being  explored  with  the  Navy  and  Ar«y  for 
the  purpose  of  Insuring  interoperability.  Formal  interoperability  taaka  are  part  of  thia  program  and  techniquta  which 
are  developed  by  the  Ait  Force,  as  the  Joint  Chlefa  of  Stuff  lead  service  for  the  development  of  technical  apecifi- 
catloos  will  be  coordinated  with  almllar  techniquea  being  de 'eloped  by  the  other  Servicea.  Prior  to  FY  1980,  this 
project  was  funded  under  PE  63727P,  Advanced  Communication  Technology.  SEEK  TALK  apecial  test  activities  tre  managed 
by  the  Naval  Reaearch  Laboratorlea,  Bolling  AFB,  Washington  DC. 

1040 


Title:  SEEK  TALK 

Title:  Advanced  Communication  Systems 
Budget  Activity:  Tactical  Programs,  T4 


Project:  #2277 
Program  Element :  #2742^ 

DoD  Mlaalon  Area:  Tactical  Co!Bauai''atlonj, 


Title:  SEEK  TALK 

Title:  Advanced  Comnun:^ cation  Systems 
Budget  Activity:  Tactic^  Programs,  #4 


(U)  WORK  PEAfORMED  BY:  The  SEEK  TALK  program  is  managed  by  ere  Air  Force  Syatema  Com.eand,  EleccronJc  Systems  T^ivisirn, 
Fanacom  AFB,  MA,  with  tecimical  phaaea  cf  the  nrogtuaa  being  contracted  and  tested  by  the  Rome  Air  Development  Centet , 
Griffis  APB,  NY.  The  HITRE  Corporation,  Bedford,  NA,  supports  the  Air  Force  as  systems  engineer.  Contractors  include: 
Hazeltine  Corporation,  Greenlawn,  NY;  General  Electric  Company,  Utica,  NY;  Sanders  Associates  Iik.,  Nashua,  Nh;  ARINC 
Research  Inc.,  Annapolis,  MD;  Calspan  Inc.,  Buffalo,  NY;  Motorola  Inc.,  Scottsdale,  AZ;  and  TRACOR,  Los  Angeles,  CA. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAM: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  oEEK  TALK  system  requirements  and  threat  studies  have  been  completed.  Four 

competing  system  Concept  Design  studies  were  completed  including  Interface  designs  fer  other  Service  equipment.  The 
Concept  Validation  phase  began  in  March  1979  with  contractual  awards  for  tlie  fabrication  of  three  competing  Advanced 
Develupnent  designs.  Electromagnetic  system  design  vulnerability  aiuilysie,  compatibilities  analysis  and  aircraft  inte~ 
gratlon  studies  were  started  and  will  continue  through  production  decision.  The  Advanced  Development  Model  test  program 
began  in  January  1982.  This  test  program  will  Include  detailed  develoment,  design  vulnerability  and  operational  testing. 
System  design  vulnerability  analysis,  electromagnetic  compatibility  analysis  and  aircraft  integration  studies  will  con- 
tinue.  Revised  threat  assessments  and  other  supporting  efforts  will  be  started.  Full  Scale  Engineering  Development 
wil..  with  production  design  studies  due  to  be  completed  in  early  FY  1982.  Fabrication  of  Advanced  Development 

equipment  anu  contractor  flight  testing  was  completed  in  FY  1981. 

2.  (U)  FY  1982  Planned  SEEK  TALK  Full  Scale  Engineering  Development  production  design  and  integration  efforts 

will  be  completed.  Engineering  pic'^otype  equipment  will  be  fabricated  and  qualification  testing  of  this  equipment  will 
will  be  started.  Detailed,  in-depth  development  and  vulnerability  testing  will  be  accomplished  with  the  most  advanced 
jamming  technology  available.  System  vulnerability  electromagnetic  compatibility,  threat  and  integration  studies  will 
continue.  A  Defense  System  Acquinition  Review  Council  (DSARC)  II  will  be  conducted  in  June  1^82  to  assess  the  SEEK 
TALK  development  and  planned  production  programs. 

Planned  Program:  Di^sign  of  SINCCARS  modifications  will  be  completed  subsequent  to  the  plauaud  January 
1983  Army  Production  Decision.  Ti^rt  and  Evaluation  of  theae  radio  and  antenna  nodif icationa  will  begin.  The  fabrica¬ 
tion  of  SEEK  TALK  Full  Scale  Ueveiopment  equipment  will  be  completed.  This  equipment  will  be  uaed  to  conduct  Design 
Test  and  Evaluation  (DT&E),  Initial  Operational  Test  and  Evaluation  (lOT&E)  and  reliability  qualification  testing.  DT&E 
and  lOT&E  will  be  conducted  for  OV-lOa,  F-I6a,  Forward  Alt  Control  Poata  and  Tactical  Air  Control  Parties.  These  teats 
support  a  scheduled  January  1984  Production  Decision  and  Approval  jfor  Service  Use.  FY  1983  procurement  funding  fully 
funds  procurement  of  the  initial  100  air  and  ground  systems  Including  associated  support  equipment.  During  this  period 
the  prime  contractor  will  procure  strategic  long  lead  materials  and  expand  the  production  capability  established  during 
vull  Scale  Development.  These  efforts  will  allow  Inclusion  of  SEEK  TALK  into  the  FY  1983  F-16  procurement  avoiding 
retrofit  of  those  aircraft  and  allows  achievement  cf  an  FY  1985  Initla''  Operational  Capabll'.ty  required  by  the  Tactical 
Air  Forces.  Integration  Engineering  into  the  remaining  25  weapon  ayatei*  types  will  begin  in  a  phased  program. 

1^B4  FLANKED  FPDGRAM:  The  Low  Rate  Initial  Production  (LRIP)  program  will  begin  with  production  approval 
planned  for  January  1984.  The  LRIP  Boulpment  will  form  the  basis  of  the  FY  19i^5  Initial  Operation  Capability.  During 
Full  Scale  Development  ths  prime  contractor  will  qualify  a  second  eourc^v  The  pro<iuction  programs  plenned  to  be  com¬ 
petitive.  Integration  engineering  of  SINCGARS  iQ;t.o  rcmaiiiing  platforms  tinue. 


i-  Integration  engineering  of  SINCGARS  iQ;t.o  rcijuiiiiiag  platforms 
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Project:  #2277 
Progrja  Eleoent:  #27423F 
DoD  Mission  Ares:  Tactical  Comnunlcatlons,  #345 


Title:  SEEK  TALK 

Title:  Advanced  Coamunlcatlon  Systems 
Budget  Activity;  Tactical  Piograas,  #4 


5.  (U)  PROQKikM  iO  COMPLETION:  Intagrpr.ion  Engineering  and  production  of  SEEK  TALK  %rlll  continue.  Using  Very  High 
Speed  Integrated  Circuit  (VHSIC)  Uchnol^^y  «  s:^all  man  portable  model  of  SEEK  TALK  will  be  designed.  VUCIC  technology 
will  also  be  e^^plled  to  prcplnaned  product  Improvements  to  SEEK  TALK  to  reduce  future  production  and  integration  ccets. 
Total  planned  SEEK  TALK  procurement  of  8,200  systems  and  support  equipment  for  the  Tactical  Air  Forces  will  be  ln<=i';al!ed 
Into  32  different  platformn.  Production  and  Installation  of  SEEK  TALK  equipment  vi)l  continue  through  1993. 

6.  (U)  Milestones: 


Event 

Dafe 

Concept  Phase 

Feb 

1978-Sep 

78 

Validation  Phase 

Design  and  Fabrication 

Mar 

1979»Dec 

1980 

Development  Testing 

Jan 

1981-Oct 

1981 

Operational  Testing 

May  1981-Oct 

1981 

Full  Scale  Engineering  Development 

Design  and  Fabrication 

Jan 

1981-Jul 

1983 

Development  Testing 

Jul 

1983-Dec 

1983 

Initial  Operational  Testing 

Jul 

1983-Dec 

1983 

Production  Decision 

Jan 

1984 

Production 

Low  Rate  Initial  Production 

Jan  1984-2Q 

1985 

Full  Production 

2Q 

1985-2Q 

1992 

Initial  Capability 

3Q 

1985 

7.  (U)  Resources: 


(U)  OTHER  APPROPRIATION  FUNDS: 

FY  1981  FY  1932 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estiiaate 

to  Completion 

Coats 

PROCUREMENT 

2277  -  SEEK  TALK 

(Aircraft) 

36,200 

*'76,700 

1,660,300 

1,973,200 

(Other) 

12,256 

(79) 

10,472 

(360) 

28,672 

676,600 

729,000 

(50) 

(52) 

(U)  Initiates  procurement  and  nonrecurring  for  100 
units;  plus  support  equipment. 


Initial  SEEK  TALK  Loy  Rate  Inltlnl  Production  airborne  and  ground 
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Project:  till! 
Progran  Element : 
OoD  Mission  Ares: 


8 .  ( U )  COMPARISOM  VITB  FY  1982  DESCRIPTIVE  SUMMARY: 

F¥  1981  FY  1982  FY  1983  FY  198A  Additional  Estlnated 

_  Estlaate  Estlaistc  Estlaatc  to  Coapletlon  Cost 

BDTAE  4';, 600  51,800  3,200  Continuing  Hot  Applicable 

PROCUREMENT 

2482  -  HAVE  QUICF 

(Aircraft)  25,500 

Other)  185,700 

2  -  SEEK  TAI  K 

s^Other)  16,C19 

(U)  During  formulation  of  the  FY  1963  Program  Objective  Memorandum  the  SEEK  TALK  program  vas  resrructured  to  Include 
Full  Scale  Development  and  Integration  Engineering  for  many  of  the  32  separate  platforms  It  vlll  be  Incorporated  Into. 
The  scope  of  procurement  estimates  w^^re  Increased  to  8,200  units  for  the  Tactical  Air  Forces.  Refinements  of  Full  Scale 
Development  to  Include  production  line  Incorporation  Into  the  F-16,  Integration  Into  the  F-15  and  E-3A  Increased  che 
FY  1982  estimate  by  $5. /CO  thousand.  The  FY  1983  Design  Test  and  Evaluation  and  Initial  Operational  Test  and  Evaluation 
program  liau  been  increased  In  scope,  Integistlon  engineering  for  the  F-15,  E-3A  and  A'lO  Increased  the  FY  1983  estimate 
by  $77,200  thousand. 


#27423F 

Tactic'll  Communications.  #345 


Title:  SEEK  TALK 

Title:  Advanced  Communication  Systems 
Budget  Activity:  Tactical  Programs,  H 


Budget  Activity:  Tactical  Programs,  #4 
Progran  Element:  27423F,  SEEK  TALR  Advanced  Cammunlcatlona  Syatena 

Teat  and  Evaluation  Daca 


1.  (U)  Development  Teat  and  Evai  gallon:  The  purpote  of  SEEK,  TALK  la  to  add  Jam  realstant  voice  ccmmunlc4'>lon 

capability  to  the  exlatlng  Air  FoJc&  voice  radloa  need  In  Tactical  Air  Operationa.  Antenna  null  ateerlng  and 
spread  spectrum  techniques  will  \>e  cnplo/ed  to  uchieve  thla  purpoon.  Antenna  null  steering  arrays  can  selectively 
reduce  the  level  of  jamming  slgnaln  comli,-)  from  multiple  axes  relative  to  the  receiver.  Spread  spectrum  capability 
la  obtained  by  employing  a  National  Security  Aj^^incy  developed  Anti-Jam  Code  Module  which  provides  a  direct-sequence, 
pseudo-random  spread-spectrum  waveform 

(U)  The  SCEK  TALK  program  has  bceu  divided  inco  two  phases,  Concept  Vulldation  and  Full  Seals  Development  (FSD). 

The  Concept  Validation  phaae  haa  been  completed  ae  a  competitive  program  beginning  with  four  contractors  for  Concep¬ 

tual  Design.  Two  contractors  built  Advanced  Development  Models  (ADH)  which  were  used  for  Concept  Validation  Design 
Test  and  Evaluation  (DT&E). 

(U)  The  FSD  Phase  Is  divided  into  three  phases:  PHaae  1  began  second  quarter  fiscal  year  1981  %rlth  the  award 
of  competitive  contracts  to  General  Electric  Company,  Aerospace  Eiectronlc  Systems  Department,  Utica,  New  York,  and 
Hazeltlne  Corporation,  Greenlawn,  New  York,  and  will  continue  through  to  the  end  of  the  Critical  Dealgn  Review. 

Prior  to  the  beginning  of  Phase  II,  a  single  contractor  will  be  aclected  to  continue  vflth  SEEK  TALK.  Phaae  II  will 

Include  the  fabrication.  In-plant  testing,  and  perfornance  varlficatlon  of  the  prototype  preproduction  SEEK  TALK 
equipment.  Pheae  III  will  be  devoted  to  e  government  Development  Teat  and  Evaluatlono  (DTRK)  program  with  support 
from  the  FSD  contractor.  For  the  Ph4iee  III  effort,  the  equipment  will  be  Installed  and  tested  on  the  F-16  and  OV-10 
aircraft,  TPS--43E  radar,  and  the  MRC-107  Jeep.  The  A-IO  will  be  t£S:''.ed  during  the  letor  stages  of  DTAE  as  tho  first 
of  the  follow-on  platform  Installations. 

(U)  Hazeltlne  Corporation  and  General  Electric  both  built  ADM  equipment.  Tne  ASM  equipment  was  functionally  but 
not  physically  similar  to  prooosed  production  unitv.  Both  contractors'  ADH  eqj>pment  underwent  detailed  laboratory 
performance  verification  and  vulnerability  testing  at  the  Rote  Air  bevcloiwent  Center  (RADC).  Testing  on  the  RADC 
Newport  Antenna  Range  was  conducted  on  a  pedestal  mounted  A-10.  Concept  Vnlidatlon  DT&E  flight  teats  vere  conducted 
at  Eglin  Air  Force  Base  by  the  49SOth  Teat  Wing,  and  RADC.> 

AW  testing  was  completed  at  Eglin  Air  Force  Base  la  fourth  quarter  FY  81  vf.l  listed  thn  SEEK  CALK 

concept . 
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Budget  Activity X  Tactical  Programs,  #4 
ProgrsB  Element;  27423F,  SEEK  TALK  Advanced  Coiaaunlcatlona  Syatfias 

Electromagnetic  comp&tlbllity  testing  was  conducted  between  the  SEEK  TALK  Advanced  Development  ModeL^  (ADM) 
and  the  Army  GRC-lQj  UHF  radio  relay  In  fourth  quarter  fiscal  year  1981  and  first  quarter  fiscal  year  1982. 


(U)  Follovijg  source  selection,  the  SEEK  TALK  contractor  will  provide  23  praproductlon  units  (Identical  to 
production  units)  to  support  Phase  III  Full  Scale  Development  (FSD)  testing.  Phase  III  FSD  testing  la  scheduled  to 
begin  In  fourth  quarter  fiscal  year  1983  and  will  Include  Some  Air  Development  Center  (RADC)  Newport  Antenna  Range 
and  Eglln  Air  Force  Base  flight  testing  by  the  government.  The  3246th  Teat  Wing  la  the  responsible  test  organization 
for  Phase  HI  %»hlle  the  Naval  Research  Lab,  RADC,  Human  Medical  Research  Lab,  Electronic  Security  Command  and  Elec- 
tronlc  fiystems  Division  are  participating  teat  organisations. 

M!)  The  malof  Phase  III  teat  objectives  are  to  verify  SEEK  TALK  technical  perfonaaner.  Including  performance  In 
a  representative  threat  .'invlroma«.nt ,  and  insure  :;eslgn  risks  have  been  minimised.  The  critical  technical  Issues  that 
will  be  addressed  by  FSD  testing  are  spread  spectrum  modem  performance,  adaptive  array  performanci ,  lealstance, 
reliability,  maintainability,  and  availability. 

^  ""will  be  needed  to  evaluate  FSD  system 

performance.  SEEK  TALK  contractors  will  design  and  build  tent  InstruMentatTon  for  the  Eglln  testing.  Computer 
reduction  of  test  dsta  will  be  required  due  to  the  Isrge  qusntlty  of  dsts  genersted  by  the  flight  test. 

(U)  Reliability,  maintainability,  availability,  and  thorough  environmental  testing  were  not  evaluated  during  ADM 
but  are  key  test  objectives  of  FSD  Development  Teat  and  Evaluation  (DT4E). 

2.  (U)  Operational  Teat  and  Evaluation;  The  Air  Force  Test  and  Evaluation  Center  (AFTEC)  conducted  an  Operational 

Ef fectlveneas  Aaaeaar-snt  (OEA)  of  ADM  equipments  from  May  to  August  1981  In  conjunction  with  RADC  DT&E.  An  AFTEC 
test  team,  based  at  Eglln  Air  Force  Base,  Florida,  waa  augmented  by  temporary  duty  pcreounel  from  the  Tactical  Air 
Warfare  Center  (TAUC),  Headquarters  Tactical  Air  Coosaand  (TAC)  and  RADC.  During  January-March  1981,  the  AFTEC  teat 
team  monitored  the  bench,  laboratory,  anechoic  chamber,  and  Newport  Antenna  Range  teats  performed  by  RADC. 

The  operational  objectlvea  during  this  portion  of  the  retting  focused  on  the  SEEK  TALK  communl- 
cations  ard  jam-reslitance  capsbll Ities . 

(U)  During  Aprll-June  1981,  AFTEC  ooaerved  the  technlcally'orlcnted  DTtE  flight  tests  at  Eglln  Air  Force  Bate, 
as  well  as  conducted  s  series  of  opera tioiuilly-orlented  flight  tests  using  the  T-39  test  aircraft  and  ground  stations. 
The  operational  objectives  of  the  flight  tests,  a  portion  of  which  was  conducted  In  the  presence  of  jamming.  Included 
an  estli&ate  of  the  potenclal  enhancementa  to  various  Tactical  Air  Force  mieelona. 

(U)  Due  to  the  acreleration  of  the  SEEK  K  program,  contrecte  for  the  dealgn  of  FSD  prototypes  were  ewerJed  to 
two  contractors  in  January  190l.  Selection  of  one  contractor  to  febrlcetc  the  preproduction  terminals  and  support  i 
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Budget  Activity;  Tactical  Progreae,  #A 
Program  Element;  27423?,  SEEK  TALK  Advanced  Coynunlcatlona  Syatema 

1983  Development  Teat  and  Evaluation/Inltlal  Operational  Teat  and  Evaluation  (DT&E/IOT&E)  la  planned  for  February 
1982.  An  Air  Force  Teat  end  Evaluation  Center  (AFTEC)  managed  IOTI.E  of  the  preproductlon  equipment  will  be  conducted 
from  July  to  December  1983  and  addreaa  both  operational  ef fectlveneaa  and  operational  aultablllty.  However,  long 
lead  declaion  la  planned  during  flacal  year  1983  before  the  I0T4E  la  completed. 

(U)  For  the  1983  lOV&E,  the  AFTEC  teat  team  at  Kglln  Air  Force  Baae  will  be  expanded  to  Include  Tactical  Air 
Command  (TAC),  Air  Force  Loglatlca  Command  (AFLC),  and  Electronlca  Security  Command  (ESC)  reprec^entatlvea.  All  of 
the  operational  tearing  will  be  conducted  at  Eglln  Air  Force  Baae  ualng  F-16  and  OV-10  aircraft  and  repreaentatlve 
aurface  command  and  control  facllltlea.  Cloae  air  aupport  and  defenalve  counter-air  (air  defenae)  mlaalona  will  be 
aimulated  ualng  the  SEEK  TALK  equipment.  In  addition  to  quantifying  the  enhancemeata  to  theae  mlajlona,  other  factors 
auch  aa  communlcatlona  performance,  aynchronixatlon  adequacy,  Jam  realatance,  electromagnetic  Interference,  tlmfng 
dlatrlbutlon,  hardware  reliability,  mobility  and  aipportability  will  be  evaluated. 

(U)  Significant  teat  mlleatonea  are; 


Event/Activity 

Start 

Complete 

Operational  Effectiveness  Aasesament  (0F.A) 
of  Advanced  Development  Models  (ADH)  Equipments 

May  81 

Aug  81 

Full  Scale  Davelopment  (FSD)  Fabrication  Decision 

Fab  82 

Full  Froductlon  Decision  (long  lead  items) 

Jun  82 

lOT&E  of  FSD  Equipments 

Jul  83 

Dec  83 

Production  Decision 

Jan  64 

I0T4E  Final  Report 

Fab  84 

3,  Syatema  Characterlatlcs .  To  validate  SEEK  TAU  ayatem  technology,  performance  goala  were  eatalllahed  for 

ADM  testing.  Rome  Air  Development  Center  (RADC)  conducted  the  ADM  teat  aa  the  reapocalble  teat  organlxation.  Data 
generated  by  the  ADM  teat  vts  computer  reduced  by  the  4950th  Teat  Wing  at  Wright-Pat teraon  Air  Force  Baae  and  analysed 
by  RADC.  Reliability,  maintainability,  and  availability  were  not  evaluated  during  ADH  teatlng  and  the  reapectlve 
production  goala  below  are  for  the  Tactical  Alr’i>orne  Segment. 
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Budget  Activity:  Tactical  Prograas,  #4 
Program  Element:  27'^23F,  SEEK  TALK  Advanced  Communl  cat  Iona  Syatems 


Characteristic 

ADM  Goal 

Demons t rated 

Production  Goal 

Adaptive  Antenna  Array  Gain 

•• 

Spread  Spectrum  Modem  Gain 

— •  tt* 

Reliability 

K/A 

N/A 

611  MT3F 

Maintainability  (ORG) 

N/A 

N/A 

.20  hours 

(im 

N/A 

N/A 

' .00  hours 

Availability 

N/A 

N/A 

.99992 

I 


FY  198:  RDTAE  DESCRIPTIVE  SIJMMARY 


Program  Element:  #27431F  (64701F)  (27415F)  (647i>lF)  Title:  Tactical  Air  Ictelligence  Syatem 

Activitlea _ 

DOD  Mission  Area:  Surveillance and  Reconnaissance.  #342  Budget  Activity:  Tactical  Programs,  1<4 


(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands): 

Project  FY  1931 

Number  Title  .Actual 

FY  J982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Eatimaced 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

2,944 

9,066 

8,253 

7,811 

Continuing 

Not  Applicable 

2387 

Intra-Theater  Imagery 

Transmission  System  (ITTS)* 

1,091 

979 

7,4/0 

2330 

US-430B  Enhancement 

3,100 

2394 

Operational  Application  of 

8,666 

7,062 

6,832 

16,209 

61,865 

Special  Intelligence  Systems 

(OASIS)** 

2514 

Imagery  Interpretation  (II) 

500 

10,400 

2516 

UisDlay  end  Conti oi/StcrioC 

200 

100 

43,200 

and  Retreivai  (DC/$R) 

2539 

System  Integration  and 

20,\00 

Program  Support 

879 

3604 

United  States  Air  Forces  ir. 

1,565 

200 

2,500 

Europe  Tactical  Air  Intelligence 
System  (UTAIS)  Archltectui^ 


*  $2,200  thousands  In  ?Y  81  and  $500  thousands  in  FY  82  was  funded  In  PE  64751F  (total  RiD  costs  through  FY  82  is 

$5,400  thousands);  IITS  transferred  to  PE  27431F  beginning  in  FY  83. 

** 


$6,300  thousands  tn  FY  81  was  funt^ed  In  PE  274l5r;  OASIS  transferred  to  PE  27431F  beginning  In  FY  82. 


Program  Element:  #  27431F  (64701F)  (27415F)  (^4751F)  Title:  Tactical  Air  Intelligence  System 

(TAIS)  ActivlMes _ 

COD  Misclon  Area:  Surveillance  and  ReconnalaHance.  #342  Budget  Activity;  Tactical  Programs, 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  ^fEED;  The  tactical  forces  are  faced  with  a  critical  deficiency  In  their 
capability  to  rapidly  and  accurately  process »  Interpret,  and  dlasemlne^r  (nfonaation  from  various  Intelligence  collection 
systems.  The  purpose  of  this  program  Is  to  develop  and  acquire  mobile,  iand-baaed  processing,  interpretation,  exploita¬ 
tion  and  dissemination  systems  for  use  by  tactically  deployed  general  purpose  forces.  TAIS  Activities  Is  an  intelligence 
program  element  that  includes  three  development  projects:  Display  and  Control/Storage  and  Retrieval,  Operetlonal  Applica¬ 
tion  of  Special  Intelligence  Systems  and  latra-Thcater  Imagery  Tranes^;saioa  System  (transferred  to  this  Program  Element 
In  Fiscal  Year  1983  fxom  Program  Element  64751F). 

(U)  BASIS  FOR  FY  1983  RDTtE  REQUEST;  This  reqrest  includes  funds  to  correct  deficiencies  in  the  Display  and  Control/ 
Storage  and  Retrieval  Segment  of  the  Tactical  Information  Processing  and  Interpretetlon  System.  The  funds  would  also 
provide  for  continued  OASIS  software  development  to  receive,  Integrate,  ciatribute,  and  display  intelligence  and  oper¬ 
ational  data  in  a  timely  manner  and  In  a  useable  format.  Additionally,  an  upgrade  of  the  exlatiof  OASIS  Information  pro¬ 
cessing  systems  hardware  will  continue.  Finally,  the  funds  will  be  used  to  correct  any  deficiencies  discovered  during 
initial  operational  u'ss  of  the  production  Intra-Theater  Imagery  Tra:)smlaslon  System  and  provide  comaunlcatlont  engineering 
support.  These  estlm^:.tea  were  developed  by  the  Air  Force  Systems  Command  Program  Offices  with  the  aaslatance  of  MITRE 
and  the  contractors  based  on  experience  on  previous  efforta  in  these  projects  ind  similar  projects. 


(U)  COMPARISON  WITH  FY  ]982  PPSCRIPTIVF.  NUMMARY; 

(PE  level  cnlyf  “  FY  1982 

FY  1931  Estimate 


kx  lyai 

Eatlnate 


Total 

FT  19dS  Additional  EaMmated 

Estimate  to  Completion  Costa 


RDT4E 

Procurement  (Other) 


2,900  9,300  7,200 

2,934 


Continuing  Not  Applicable 
8,434 


(U)  OTHER  APPROPRIATION  FUNDS: 
Project 

Number  Title 

Procurement  (Other)  (3080) 
(Quantity) 


2387  Intra-Theater  Imagery 

Transmission  System  (HTS) 

2394  Operational  Application  of  Special 

Int.il  Itgence  Systems  (OASIS) 

2SU  Imagery  Interpreter  Ion  (II) 

2516  Display  and  Control/Srorage  end 

Retrieval  (D‘':/SR) 


6,281 

4,516 

3,661 

7,719 

22,177 

(27* 

(41) 

(32) 

(60) 

(160) 

7,700 

12.700 

3,400 

3,400 

1,400 

7,770 

(2) 

(2) 

I 
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[  Program  Element;  27431F  (64701F)  (2741.SP)  (64751P) 

I 

I  DOD  Hijsion  Area:  Surveillance  ard  Rcconnaiaaance,  #342 


Title:  Tactical  Air  Intelligence  Syatem 

(TAIS)  Actlvltlea _ 

Budget  Activity:  Tactical  Programed  #4 


Project 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Eatlmated 

Number 

Title 

Operation  and  Maintenance  (3400) 

FY  1981 

Catlmate 

Eatlsiate 

Eaclmatc 

to  Completion 

Coats 

2394 

2514 

Operational  Application  of  Special 
Intelligence  Sytteme  (OASIS) 

Imagery  Interpretation  (II) 

3.875 

1.52! 

4,000 

2,670 

5,400 

4,800 

8,000 

40,100 

4,951 

lOfiO 


i 


Prograo  Eleuent;  #27431F 


Title:  Tactical  Air  Intelligence  Syateta 

(TAIS)  Activities  _ 

DOD  Hisaion  Area:  Surveillance  and  Reconnal asance,  #342  Budget  Activity:  Tactical  Prograna,  #4 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  tactical  forces  in  the  field  have  continually  been  faced  with  a  critical 
deficiency  in  their  capability  to  rapidly  and  accurately  interpret  information  collected  by  reconuaiaaance  aircraft  and  in 
cnelr  timely  handling  and  dlatrlbution  of  all  lnt^'lligenc.e  producta.  While  methods  of  collection  have  generally  kept 
pace  with  technological  advan^ea,  the  capability  no  rapidly  exploit  the  information  reulna  conatrained  by  alow,  Inaccu-* 
rate  manun!  methoda*  To  overcome  the  deficiencies,  Prcgrua  Element  6A701F,  Tactical  Information  Proceaaing  and  Interpre¬ 
tation  (TIPI)  Syatcm  Development,  was  initiated  as  a  Joint  Air  Force,  Army,  Marine  Corpa  program  with  the  Air  Force  as 
Executive  A^ent.  TIPI  Research,  Development,  Test,  and  Evaluation  funds  were  transferred  to  this  Program  Element  as  of 
Fiscal  Year  1979.  The  TIPI  system  bppllea  automatic  data  processing  techniques  to  enhance  exploitation  and  collation. 

This  automation  will  assist  in  providi*^.?  finished  intelligence  to  a  deployed  commander  in  a  useable  tine  fiaaie.  The 
TlPl  program  objective  was  to  develop  air  transportable  facilities  that  provide  for  processing,  repTodaclng  and  inter¬ 
preting  aerial  rect nnalssance  and  surveillance  products,  collating  with  intelligence  from  all  other  sources,  reporting 
on  enemy  force  activities,  preparing  and  distributing  target  materials,  and  supporting  mission  planning.  The  equipment 
will  be  shelterlced  and  modularized  so  that  appropriate  numbers  and  types  can  be  used  at  any  location  depending  upon 
size  and  nature  of  the  ffdsslon.  The  system  la  composed  of  functionally  Independent  segments  that  will  he  Interoperable 
and  capable  of  interfacing  with  other  system';}.  The  Operational  Application  of  Special  Intelligence  Systems  project 
provider  evolutionary  improvements,  in  both  hardware  and  software,  to  the  United  Statea  Air  Forces  in  Europe's  Tactical 
Fusion  Center  in  the  command  and  control  center  for  the  Allied  Air  Forces  Central  Europe,  the  Intra- Theater  Inuigery 
Transmiasion  Sy>»teo  program,  which  transfers  to  P‘‘ograr.  Slemenl  it*  FY  1983,  will  develop  a  system  to  electrically 

transceive  high  priority  reconnaissance  imagery  to  comundera,  mission  planners  snd  strike  crews  thus  eliminating  tne 
current  time  consuming  requirement  to  courier  the  imagery.  Timely  Imagery  support  will  enhance  ordnance  and  tactics 
select iun,  as  well  as  target  orientation  for  the  strike  crews. 

(U)  RELATED  ACTIVITIES:  The  TIPI  program  will  provide  mobile  land  based  facilities  only  snd  lis  complimentary  to  Navy  pro¬ 
grams  vhlch  provide  stmiiar  capabilities  aboard  ships.  The  program  is  managed  by  a  jointly  manned  Program  Office. 

Certain  related  but  peculiar  Marine  Corps  and  Army  requirements  are  funded  and  managed  by  the  Marine  Corps  and  Army.  Ench 
Service  will  budget  separately  for  production,  but  the  procurements  t»ill  be  centrally  managed  by  Che  Program  Office.  The 
Photo  Interpreter  Report  and  Edit  Scat  ion,  to  be  used  in  Air  National  Guard  Enhanced  US-430B  segment,  was  developed  in 
Program  F.lement  64730F,  Intslligence  Equipment,  Project  2716.  The  Tactical  Digital  Facsimile  transceiver  which  ia  to  used 
in  the  Intra-Theater  tmagc<ry  Transmission  System  is  being  developed  for  the  Joint  Tactical  CoBmunlcativ^ns  Program  by  the 
Navy  under  Program  Element  2802*,^,  Project  XO  723-CC.  Re  ;earch,  Development,  Teat  and  Evaluation  funds  to  develop  the  Ail 
Forcv  Enemy  Situation  Correlaticn  Eleisent  (EHSCE),  a  facility  to  perform  aultlsource  correlation  and  provide  near-real- 
time  targeting  data  and  battlefield  status  Information  to  tactical  field  commanders  were  contained  in  Progiam  Element 
o4321F,  Joint  Tactical  Fusion  Program. 

(U)  WORK  PERFORMED  BY:  Air  Force  sunagement  is  provided  by  Electronic  Systema  Division,  ha»'ecoa  AFB,  MA,  supported  by 
Rome  Air  Development  Center,  Crifflss  AFB,  SY,  and  Aetonautlcal  Systcaa  Division,  Wrlght-PatCerson  AF'B,  OH.  Contractors 
arc:  General  Electric  Corporation,  Daytona  Beach,  FL  -  Systet*.  Integr.  ^lon  Service;  Radio  Corporation  of  America, 
Burlington,  HA  -  Display  and  Control/Storage  and  Retrieval;  Mead  labcratcries,  Dayton,  OH  -  Enhanced  WS-430B;  Martin 
Marietta,  Denver,  00  and  Systems  Development  Corporation,  Santa  Monica,  CA  -  Operational  Appli'^atlon  of  fpeclal  Intel¬ 
ligence  Systems;  and  Litton  Aswrcon  Corporation,  Melville,  NY  -  Tactical  Digital  racsimtle  transceiver.  The  MiTRF  Corp¬ 
oration,  Bedford^  HA  provides  technical  support. 
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Program  Element:  #W31F  Title:  Tactical  Air  Intellleei.ee  Svetem 

(TAIS)  Activities 

DOD  Mission  Area:  Si^yelllrico  and  Reconnaissance,  #3A2  Budget  Activity:  Tactical  ProgramLe  #A 

(U)  PROGRAM  ACCOrii^LISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  19til  and  Prior  Accompllsh-Bents ; 

(U)  Intra-Theater  Imai^tirv  Transmission  System  (IITS)  (Project  2387)  -  A  study  of  the  imagery  dissemination  require¬ 
ments  of  all  services  was  completed  in  1975.  The  full  scale  engineering  development  program  for  the  Intra-Theater 
Imagery  Iransmlsslon  System  was  cancelled  by  the  Air  Force  In  May  1978  in  favor  of  uslnv  the  Joint  Tactical  Communications 
Program  s  Tactical  Digital  Facsimile  transceiver  to  form  the  basis  for  an  Intra-Theater' Imagery  Transmission  System, 
funds  were  transferred  to  the  Navy  to  purchase  eight  Tactical  Digital  Facsimile  terminals  to  be  used  for  Intra-Theater 
I^gery  Transmission  System  integration  and  testing.  Design  of  interface  equipment  assea-blles  to  integrate  Tactical 
Digital  Facsimile  transceiver,  wodemt;  and  encryption  equipment  Into  a  prototype  Intra-Theater  Imagery  Transmission  System 
was  completed.  The  Initial  Operational  Test  and  Evaluation  of  the  prototype  Intra-Theater  Imagery  Traasmlsslon  System 
was  conducted  in  Europe  during  August  and  September  1981  (all  work  done  under  PE  64751F). 

(U)  US-430B  Enhancenent  (Project  2390)  -  The  Imagery  Processing  (Enhanced  WS-430E)  segment  contains  the  equipment  to 

develop  snd  reproduce  teco.inslssance  film.  This  segment  will  not  be  a  new  development  but  will  be  a  modified  and  updated 
version  of  the  existing  WS-430B  Photo  Processing  snd  Interpretation  Facility.  Engineering  development  of  WS-4308  shelters 
selected  ror  prototyping  was  Initiated  In  FY  1977.  Tests  were  Initiated  on  an  automatic  photographic  chemical  mix  module 
ue  ■'cP?  ““f®  water  treatment  system.  This  type  of  commercial  equipment  is  planned  for  use  In  the  Enhanced 

WS-430B.  Shelterlxatlon  of  one  Advanced  Tactical  Processor  to  provide  a  large  roll  film  proceselng  capability  for  Pacific 
Air  lorces  (PACAl)  was  completed  In  FY  1977  and  delivered  to  PACAF  In  January  1978.  In  August  1978,  the  WS-A30B  Enhance¬ 
ment  co.:tract  for  prototype  development  was  swarded  to  Mead  Laborstorles  of  Dayton,  OH.  A  Development  Test  and  Evaluation 
was  conducted  at  Bergstrom  Air  Force  F  e,  TX  and  the  prototype  development  contact  was  completed  in  FY  1981. 

(U)  Operational  Application  of  .Special  Intelligence  Systems  (OASIS)  (Project  2394)  -  a  program  office  wao  es.abllahed, 
two  preliminary  requirements  studies  and  the  Program  Management  Plan  were  completed,  and  a  software  development  laciUty 
was  established  at  the  National  Security  Agency  In  1977.  In  1978,  a  development  contract  was  let  witn  Martin-Marietta; 
a  second  software  development  faclllly,  linked  to  the  firet  facility,  was  established  at  Electronic  Systems  Division  snd 
hardware,  software  anu  operatloral  procedure-  of  the  Tactical  Fusion  Center  were  baselined.  In  addition,  a  terminal 
and  a  processor  were  Installed  In  the  Combat  Operations  Intelligence  Center  to  eventually  provide  a  data  interface  with 
the  Tactical  Fusion  Center.  Between  1979  and  1981,  software  and  hardware  developments  to  enhance  the  basic  data  dletrl- 
batlon  system  and  incoming  reports  processing  were  completed.  In  1981,  software  development  of  message  handling  cn- 
hanceoenr.  was  Initiated.  Installation  of  the  Incoming  reports  processing  was  completed  in  1981  and  installation  of  the 
basic  data  distribution  oystem  enhancements  wae  Initiated.  In  1980,  the  software  development  facility  at  the  National 
Security  Agency  was  phased  out.  A  revised  Program  Management  Plan  was  published  In  April  1981, 
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Program  Element:  #27431F 

DOD  Mission  Area:  Surveillance  and  Reconnaissance,  #342 


Title:  Tactical  Air  Intelligence  System 

(TAIS)  Activities _ 

Budget  Activity:  Ta^jcal  Programs, 


(U)  Imagery  Interpretation  (II)  (Project  251A)  -  The  II  segment  Is  comprised  of  three  shelters  containing  automated 
equipment  and  communications  to  enable  a  photo  interpreter  to  rapidly  and  accurately  extract  and  disseminate  Information 
from  tactical  reconnaissance  Imagery.  The  segment  completed  development  and  testing  In  December  1?7A.  The  production 
decision  was  made  In  January  1975.  On  28  F^Lbruary  1975,  an  II  prototype  was  deployed  to  Zwelbrucken  Air  Base,  Federal 
Republic  of  Germany,  for  formal  demonstrations  ani  training.  In  May  1977,  the  production  contract  was  awarded  to  Texas 
^  Instruments.  The  follow-on  contract  for  production  of  additional  II  segmentr  was  awarded  to  Tears  Instruments  In  Sep- 
r&mber  1973  to  complete  Air  Force  requirements  and  satisfy  Initial  Army  requirements,  in  December  1978^  a  decision  was 
male  that  the  II  would  also  provide  Tactical  Electronic  reconnaissance  (TERHC)  processing  and  data  link  capability. 

Three  Air  Force  and  two  Marine  Corps  segments  were  delivered  In  FY  19  Six  Army  segments  were  delivered  In  FY  1981. 
Software  and  hardware  updates  to  ths  computer  memory  circuits,  common  chassis  design,  power  supply,  and  input-output 
1  devices  that  will  provide  state-of-the-art  computer  circuits  and  maintenance  functions  for  faster  and  easier  fault  isola¬ 
tion  were  developed.  Tactical  Electronic  Reconnaissance  tape  processing  software  changes  and  hardware  additions  were 
developed  or  identified  for  incorporation  into  the  three  Air  Force  segments  already  delivered.  Production  of  the  remain¬ 
ing  Air  Force  segments  continued. 

(U)  Display  and  Control/Storage  and  Retrlevcl  (DC/SR)  (Project  2516)  -  The  DC/SR  is  s  six  shelter  segment  containing  the 
automated  equipment  and  analysts'  consoles  necessary  to  enable  Intelligence  personnel  In  s  TwCtlcal  Air  Control  Center 
to  correlate  intelligence  data  from  all  sources  and  to  perform  Intelligence  analysis,  threat  assessment,  collection 
management  and  target  planning  in  a  timely  manner.  Development  and  testing  was  completed  In  October  1975.  During  the 
testing,  the  computer  response  tlmo  too  slew  to  satisfy  the  Tactical  Air  ConuBand  requirement  and  a  complete  software 
and  hardware  analysis  was  performed.  The  8&ftv<«re  was  simplified  and  hardware  Improvements  were  Initiated  to  decrease 
the  response  time.  The  DC/Sk  was  deployed  to  the  Brave  Shield  XV  Exercise  in  Ot  :ober  1976  and  sof  tware/harclvare  Improve¬ 
ments  accomplished  In  FY  1976  were  satisfactorily  demonstrated.  During  October  19/7,  the  DC/5R  participated  In  the  Bold 
Eagle  E/;ercl8e  at  Hurlburt  Field,  FL.  Eight  DC/FU  displays  were  successf'illy  lawegratud  Into  the  Tactical  Air  Control 
I  Center  during  the  exercise.  During  FY  i'778,  the  second  DC/SF  procureirent  package  w^s  released  to  RCA  of  Burlington,  MA. 
The  second  DC/SR  was  delivered  in  January  l®80.  Program  Haoegemen^  responsibility  was  transferred  from  Air  Fcice  Systems 
Command  to  Air  Fere-*  Logistl^cs  Comir.^nd  In  1981.  Correction  of  renldual  program  mfrisgement  responsibility  transfer  dis¬ 
crepancies  is  contlrulng. 

(U)  System  Integratio.v  &  Program  Support  (Project  2539)  -  For  the  Tcctlcal  Information  Pri.xrerslng  and  Interpretation 
(T.PI)  system  to  operate  as  an  efticlenv,  integrated  intelligence  procerotng  ayates,  managestent  attention  was  directed 
to  lr.ter-8>stem  interoperability;  commonality  of  euoport  equipment,  data  bares,  development /product  Ion  requirement  a; 
and  In.eioparablilty  with  other  tactical  and  strategic  6>acema  required  ty  the  using  command  and  higher  headquarters 
direction  To  aid  the  TVl  Program  Offl',  ;  in  these  efforts,  the  srrvicea  of  an  industrial  system  integri^tion  and  checkcut 
contracto-  .ere  ottained.  .‘or  tcu  system  Integration  aud  checkout  aaki*  were  performed  by  Cenerxl  Electric  Corpor¬ 

ation,  Daytona  Reach^  FL,  thereby  ensuring  an  Integrated  approach  to  the  conduct  of  appropriate^  rischnlcal  analysis, 
support  of  program  reviews,  aid  provls'or  of  teat  suppv>.  This  pvcject  was  ccmpleced  at  the  end  ct  FY  1981. 
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Program  Element:  #'.:7431F 

DOD  Mission  Area:  Surveillance  and  Reconnaissance,  #342 


Title:  Tactical  Air  Intelligence  System 

(TAIS)  Activities _ 

Budget  Activity:  Tactical  Programs,  #4 


(U)  United  States  Air  Force  In  Europe  Tactical  Air  Intelligence  System  (UTAIS)  Architecture  (Projecfc  2604)  -  A  contract 
was  awarded  to  DETAC  Corporation  on  22  October  1980  to  perform  a  study  which  was  the  start  of  a  sysLcaatlc  layout  of  the 
UTAIS  to  determine  the  proper  architecture  and  overall  lmproveme:its  necessary  to  the  major  segments  and  driving  functions 
in  the  European  Command  and  Control  environment.  The  initial  effort  was  to  concentrate  on  the  Combat  Operations  Intelli¬ 
gence  Center  as  the  central  segment  and  prepare  a  Request  for  Proposal  to  start  improvement  on  the  other  segments  in 
the  architecture.  A  reassessment  of  the  program  was  made  during  FY  1981.  and  a  decision  was  made  to  limit  the  program 
to  preparation  of  a  functional  system  description  of  the  current  UTAIS.  Work  on  this  effort  continued  throughout  FY 


2.  (U)  FY  1982  Program: 

(U)  Intra-Theater  Imagery  Transmission  System  (IITS)  (Project  2387)  -  Eight  prototype  transceivers  will  be  turned 
ovfcr  to  U *lted  States  Air  Forces  in  Europe  to  use  as  an  interim  operational  capability.  The  program  office  will 
develop  an  integration  design  and  plan  for  fielding  the  production  transceivers  to  the  Tactical  Air  Forces  (work 
performed  under  PE  64751).  Order  flrat  Increment  of  receivers.  Provide  Rapid  Deployment  Joint  Task  Force  (RDJTF) 
with  compatible  commercial  equivalent  system. 


(U)  WS-430B  Enhancement  (Project  2390)  -  All  RDT&E  effort  has  been  completed  and 
will  be  transferred  from  Air  Force  Systeme  Command  to  Air  Force  Logistics  Command, 
of  current  WS-430B's  will  be  awarded  by  Air  Force  Logistics  Command. 


program  management  responsibility 
A  contract  for  the  modification 


(U)  Operational  Application  of  Special  Intelligence  Systems  (OASIS)  (Project  2394)  -  Complete  installation  and 
checkout  of  the  basic  distribution  system  enhancement.  Continue  development  of  message  handling  enhancement. 

Begin  development  of  capability  to  previde  internetting  of  Tsctical  Fusion  Center  and  Combat  Operations  Intelligence 
Center  general  purpose  common ir.at Iona  Interface.  Begin  Tactical  Fusion  Center  operator  acatlon  upgrade. 

(U)  Imagery  Interpretation  (11)  (Project  2514)  -  Delivery  of  final  four  Air  Force  Imagery  Interpretation  segments, 
with  Tactical  Electronic  Reconnaissance  (TEREC)  tape  processing  and  data  link  capability.  Incorporation  of  TEREC 
tape  processing  capability  in  other  three  Air  Force  segments. 

(U)  DUpl.y  »nd  Control/Stor.ge  .nd  Retrieval  (DC/SR)  (Project  2516)  -  Progt.a  na^geiient  re.pon.lblUty  tr.n.fer 
re.ldual  dl.crepancles  will  continue  to  be  corrected.  A  progrea  to  replace  .everal  aging  end  potentially  uncupport- 
4ble  coaponente  «U1  be  developed.  Thl.  progrea  will  allow  the  eyetea  to  reaaln  operationally  end  logl»tlc«ll» 
supportable  In  the  19908.  /  a  , 


3.  (U)  FY  1983  Planned  Program; 

(U)  Intra-Theater  Imagery  Transmission  System  (IITS)  (Project  2387)  -  Order  second  Increment  of  tranacelv^sirs. 
Continue  common i cat  ions  engineering  support  to  accommodate  newly  fielded  communication  uyatema. 
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Program  Elemeats  #27A3lF  Title:  Tactical  Air  Intellig^ence  System 

(TAIS)  Activities _ 

DOD  Klsaion  Area:  Surveillance  and  Reconnaissance,  #3A2  Budget  Activity:  Tactical  Programs,  #A 

(U)  Operational  Application  of  Special  lutelllgence  Systems  (OASIS)  (Project  239A)  -  Complete  the  message  handling 
enhancement.  Continue  work  ou  the  Tactical  Fusion  Center /Command  and  Control  Information  Systems  enhancement,  Combat 
Operations  Intelligence  Center  interface,  and  operator  station  upgrade.  Begin  development  of  capability  to  procest? 
enemy  ground  order-of-bat tie  Information  and  receive  Information  from  selected  sources  of  ground  element  Information. 

(U)  Display  and  Control/Storage  and  Retrieval  (DC/SR)  (Project  2516)  -  Continue  correction  of  program  management  respon- 
slbllty  transfer  discrepancies  In  conjunction  with  Icglstlcal  supportablllty  recovery  plan  activities. 

(U)  The  difference  in  total  program  coat  Is  the  transfer  of  Project  2387  from  PE  6A751P,  Intra-Theater  Imagery  Tranmls- 
slon  System  to  this  Program  Element. 

i  A.  (U)  FY  198A  Planned  Program; 

(U)  Intra-Theater  Imagery  Tranamlas^on  System  (IITS)  (Project  2387)  -  Receive  first  production  transceivers.  Order 
third  increment  of  transceivers.  Continue  communications  engineering  support. 

(U)  Operational  Application  of  Special  Intelligence  Systems  (OASIS)  (Project  2S9A)  -  Complete  work  on  Tactical 
Fusion  Center/Command  and  Control  Information  System  enhancement,  Corbat  Operations  Intelligence  Center  interface, 
operator  station  upgrade  and  ground  order-of-battle/lnformatlon  processing.  Begin  enhancement  of  capability  for  air 
oider-of-battle  processing  and  receipt  of  hostile  and  friendly  air  situation  data  from  selected  sources. 

5.  (.U)  Program  to  Completion ;  This  is  a  continuing  program. 

(U)  Intra-Theater  Imagery  Transmission  Syatem  (IITS)  (Project  2387)  -  Continuing  ordcro  through  FY  1986  and  fielding 
through  FY  1988. 

I 

(U)  Opeiational  Application  of  Special  Intelligence  Systems  (OASIS)  (Project  239A)  -  Complete  previously  Initiated 
enhancementb  and  continue  modifications  to  software  to  provide  analysts  computer  tools,  increased  information  exchange 
and  operator  interbcilon  between  the  Combat  Operations  Intelligence  Center  and  the  Tactical  Fusion  Center,  and  data 
exchange  betneen  the  Tactical  Fusion  Center  and  the  Command  and  Control  Information  System.  The  mainframe  computer 
win  oe  replaced  in  FY  1983  and  FY  198C. 


6.  (U)  Ml lestones; 

A.  Display  and  Control/Storage  and  Retrieval  Inltal  Operarlonal  Test  and  Evaluation 

B.  Imagery  Interpretation  Production  Contract  Award 

C.  Delivery  of  Second  DC/SR 

0.  United  States  Air  Forces  in  Europe  Tactical  Air  Intelligence  System  Architecture 
Contract  Award 


Date 

31 

Oct 

75 

29 

May 

77 

Jan 

80 

Oct 

80 

lO^r. 
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Program  Element:  #27A31F 

DOD  Mission  Area;  Surveillance  and  Reconnaissance,  #342 


Title:  Tactical  Air  Intelligence  System 

(TAIS)  Activities _ 

Budget  Activity:  Tactical  Piograms,  14 


E.  Enhanced  WS-430B  Prototyping  Complete 

F.  Enhanced  WS-430B  Development  Test  and  Evaluation 

G-  Operational  Application  of  Special  Intelligence  Systems  Installatlcn  of  Incoming 
Reports  Processing  Enhancement 

li.  Intra-Theater  Imagery  Transmission  System  Prototype  Development  Test  and  Evaluation 

I.  Operational  Application  of  Special  Intelligence  Systems  Installation  of  Basic 
Distribution  System  Enhancement 

J.  Delivery  of  Final  Imagery  Interpretation  Segment 

K.  Operational  ^plication  of  Special  Intelligence  Systems  Installation  of  Message 
Handling  Enhancement 

L.  Operational  Application  of  Special  Intelligence  Systems  Installation  of  Information 
Exchange  Ennancement 


Dec 

80 

31 

Jan 

81 

30 

Sep 

81 

31 

Oct 

81 

Nov 

81 

Feb 

82 

Apr 

33 

Jul 

84 
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Frojort: 


T i )  1 1' :  Oj)e r a n ona \  A PP t  ijj n  of  S po o  t a  1 
Intel  I  t.f;onco  Sy ‘Sterns 

rrop,ram  ^loinent:  Title:  Tactical  A*ir  Intelligence  System 

~(TAIS)~  Act  rvTtie's 

POD  Mission  Area:  Survei  1  lance  and  Reconnaissance , _ ^ 342  Hudget  Activity:  Tactical  Prog, rams, 

DETAILED  BACKGROUND  ANJ  JESfRIPTION:  An  integrated,  responsive  command  anci  control  system  is  of  paramount  Importance 
in  assuring  the  security,  effective  control,  and  economical  employment  of  United  States  Air  Force  forces  identified  for, 
or  assigned  to,  the  North  Atlantic  Treaty  Organization. 


In  his  wartime  role,  the  Conimander-in-Chlef ,  United  States  Air  Fcrces  In  Europe,  will  exerciae  comnuind  of  the  Allied 
Air  Forces  Central  Europe  from  the  Static  War  licadquarters  In  a  hardened  bunker  at  Boerflnk,  Federal  Republic  of  Germany. 
In  this  Cwf.aclty,  the  command  *r  requires  processed,  correlated,  and  Integrated  information  from  selected  intelligence 
and  opetatlonal  sources  to:  (1)  assess  the  status  of  friendly  forces,  enemy  forces,  and  the  battle  situation;  (2)  support 
decisions  concerning  allotment  of  air  i^sources  In  the  Euj^opean  Central  Region;  and  (3)  provide  sp'Tlflc  guidance  f  »r  the 
employment  of  critical  resources.  The  Tactical  Fusion  Center,  was  establlsiied  to  provide  Information 

required  to  meet  these  needs.  As  Installed,  It  provides  only  a  prrclal  solution.  The  existing  computer  system  provides 
limited  Intelligence  data  to  the  Ta"tical  Fusion  Center  and  supports  only  certain  tasks,  although  It  has  the  capacity  to 
perform  many  more  functions.  Current  interfaces  with  Battle  Staff  and  theater  Infoiaatlon  systems  are  basically  manual. 
Software  will  be  developed  and  equipment  procured  under  this  program  to  enable  the  cocajutcr  system  to  receive  «nd  proceua 
a  broader  spectrum  of  the  required  data,  and  provide  the  Information  required  by  the  Ci.  "awnder- In-Chlef ,  United  States  Air 
Forces  in  Europe,  for  effertlve  comnand  and  control  cf  air  operatl:>ns. 

RELATED  ACTIVITIES:  Tiie  T.iCtiral  Fusion  Center  was  estahlislu'd  under  ti»e[~  ^progr.im.  The  hav.ollned 

computer  syatera,  n  Digital  Eq\itj»fflent  Corporation  Dual  System  10,  was  provided  hy  the  National  Security  Ar.eiu  y ,  under  the 
KA'.EIDOSCOPE  program,  in  lR/7.  Other  related  Air  Force  actlvlti»'S  Include  Frograra  Kleneat  6-i750K  Froject  IRSS,  Air  For*  e 
Support  to  DoD  Indications  and  Warning;  Program  Element  3133*/F,  Automated  ilata  Proresslnj;  General  Defense  Intelligence 
Program  Support;  Program  Kle.ra'’tu  311391',  Intelligence  Commun  *  cat  Ions  and  Defense  Special  Security  Syatem;  and  Program 
Element  6A321F,  Joint  Tactical  Fusion  Program.  Initial  development  work  for  the  Operational  Application  of  Special 
Int**l  ligenco  Systv^ma  pr«sgrarj  was  conducted  under  Program  F.lement  27AlaK  'JSAFE  Command  and  Control  System. 

(U)  V’ORK  PERFORMED  BY:  Air  Force  management  Is  provided  by  a  Program  Man  igecent  Office  at  the  Kl-utronic  Systems  Division 
llanscom  AFB,  MA,  wtifi  system  engineer Ing/ technical  direction  stip  wrt  being  provided  by  the  MITRE  Co  ‘{Hirat  loo ,  Bedfont, 

MA.  Martin-Marietta,  Denver,  CO,  la  the  prime  contractor  and  System  Development  Corporation,  Santa  Monica,  Ci' ,  Is  a 
subcontractor.  Preliminary  litformat  Ion  studies  were  performed  hy  TKW,  Redondo  Reach,  CA,  and  Radio  r.or{>orat  Ion  of 
America,  Burlington,  MA. 
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Project:  #2394  Title:  Operational  Appllc»itlon  of  Special 

Intelligence  Systei&a 

Program  Element:  >r2743lF(l27415F )  Title:  Tactical  Air  Intglligence  System 

~?fAIsy~Activitie8 

DOD  Mission  Area:  Surveillance  and  Reconnaissance,  #342  Budget  Activity:  Tactical  Trcgrams,  14 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  A  Program  Office  was  established  and  two  preliminary  studies  completed  in 
1977.  One  studied  the  information  flow  and  sizing  requirements,  and  the  other  air  and  missile  order~of~battle  rc^quire 
The  Program  Office  completed  a  comprehensive  Program  Management  Plan  in  March  1977.  The  software  development  facility 
at  the  National  St^curlty  Agency  was  established  to  effect  changes  to  the  baseline  computer  system.  The  development 
contract  was  let  on  26  January  1976  with  Maitin-Marietta.  A  software  development  facility  linked  to  the  National 
Security  Agency  Facility  was  established  at  Electronic  Systems  Division  to  develop  and  test,  modifications  for  the 
Operational  Tactical  Fusion  Center.  The  Tactical  Fusion  Center  was  technically  baselined.  Operational  proceduter 
were  refined  an  performance  data  was  baselined  for  the  Center's  communication  and  automated  data  processing  equipment. 
Baseline  functional  and  product  ^oecif icationa  for  the  original  software  were  prepared.  Graphics  generating  nnd 
dJaseminating  terminals  were  installed  In  the  Tactical  Fusion  Center  and  the  North  Atlantic  Treaty  Organization  i->rea 
and  a  network  processor  was  installed  in  the  Combat  Opeiations  Intelligence  Center  to  eventually  provide  an  inter¬ 
face  with  the  Tactical  Fusion  Center.  In  1979,  development  of  software  updates  and  corcectlona  to  procedural  handling 
of  incoming  reports  commenced.  Also  begun  in  1979  was  an  enhancement  of  the  basic  data  distributing  eyctem  to 
include  a  display  and  Information  prv'paratlon  capi,bility,  the  data  sanitization  review  and  release  capability;  tht 
data  base  maintenance  and  manipulation  function;  and  the  distribution  of  data  to  the  doted  circuit  TV  system. 

This  work  coatinued  through  1980  and  1981,  In  September  1980,  the  software  development  facility  at  vhe  National 
Security  System  was  phased  out.  Installation  of  the  incoming  reports  enhancement  was  accompllshod  in  1981  and  In¬ 
stallation  of  the  basic  data  distribution  system  enhancement  began  Message  handling  software  develcpmenta  to  provide 
the  Tactical  Fusion  Center  communications  espabiities  via  the  widest  possible  range  of  standard  and  general  se.'vicz 
coemun teat  Ions,  both  secure  and  nou-aecure,  were  also  begun.  A  revised  Program  Management  Plan  waa  published  in 
April  1981. 

2.  (U)  FY  1982  Planned  Program:  Complete  Installation  and  checkout  of  the  basic  distribution  system.  Continue 
development  of  message  handling  enhancements.  Begin  dsvelo;>ment  of  a  ayatema  capability  that  will  provide  for  a 
two-way  data  exchange  between  the  Tactical  Fusion  Center  Computer  and  the  NATO  Command  and  Control  Information  Systems 
(CCIS).  Begin  dev^sloplng  the  necessary  hardware  and  software  to  establish  a  baalc  general  purpose  cosuaun lea t ions 
Interface  between  th?  Combat  Operations  Intelligence  Center  and  the  Tactical  Fusion  Center.  Begin  replscemect  or  up¬ 
grade  of  the  current  operator  consoles  to  a  totally  Integrated  analyst  and  communications  functr^onal  environment. 

3.  (U)  FY  1983  Planned  Program:  Complete  installation  and  checkout  of  a  message  handling  enhancement.  Continue 

work  on  the  ractlca?.  Fusion  Cenlcr/Command  and  Control  Information  Systems  enhancement,  Co«i>at  Operations  Intelligence 
Center  initial  Interiface,  end  the  console  upgrade/replacenent.  bugin  work  on  interconnection  with  selected  sources 
of  hostile  ground  eleccnt  information  in  conjunction  with  providing  the  data  processing  tiiupport  utsceaaarv  to  maintain 
and  csanlpuUle  both  dynani.  and  static  files  on  hostile  ground  element  Informatlcn. 
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Project:  #2394  Title:  Operational  Application  oi  Special 

Intelligence  Syntema 

Program  Element:  #27431F(I27415F)  Title:  Tactical  Air  Intelligence  System 

(TAIS)  Actlvltlea 

DOD  Mission  Area:  Surveillance  and  Reconnaissance,  #342  Budget  Activity:  Tactical  Programs,  #4 

4.  (U)  FY  1984  Planned  Progrem:  Complete  work  on  the  Initial  Tactical  Fusion  Center/Combat  Operations  Intelligence 
Center  Interface,  the  data  exchange  with  the  Command  and  Control  Info .*Tiiat Ion  System  enhancement,  operator  station 
upgrade  and  ground  order-of-battle/lnformatlon  processing.  Begin  a  similar  program  to  receive  data  from  selected 

^  sources  of  hostile  air  situation  data,  and  possibly  overall  air  situation  data,  and  then  provide  the  data  processing 
capability  to  maintain  and  manipulate  this  data. 

5.  (U)  Program  to  Completion:  It  will  complete  previously  initiated  enhancements  and  Implement  additional  enhancement 
that  will  provide  algorithmic  support  tools  to  the  operator/analyst,  with  a  primary  emphasis  on  the  Information 

L  review  and  analysis  responsibilities  of  the  Tacclcal  Fusion  Center;  develop  operationally  tailored  software  necessary 
no  assure  mutually  supportive  Information  exchange  and  operator  Interaction  between  the  Tactical  Fusion  Center  and 
thi  Combat  Operations  Intelligence  Ce.iter;  and,  provide  operational  tailoring  and  specific  display  development  caps* 
bllity  for  the  basic  data  distribution  ayatem  within  the  Tactical  Fusion  Center.  In  FY  1986  and  1987,  the  Digital 
Equlpmert  Corporation  Dual  Systsyi  10  baseline  computer  will  be  replaced. 

o.  (U)  Milestones:  Not  Applicable 


7.  (U)  Resources  ($  in  thousands) 

FY  1981 

FY  I9fi2 

FY  1983 

FY  1994 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

To  Comnletiou 

Coats 

RDT&F. 

ii,666 

7,062 

6,832 

16,209 

61,865 

Procurement  (Other) 

P,000 

13,000 

8.  (U)  Comparison  with  FY  1982  Deacrl^jLlve  Summary: 


KDTic. 

Procurement  (Other) 


6,300 

76 


9,139 


6,797 


39,100 

4,900 
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Budget  Activity:  Tactical  Pfogrems,  #4 
Program  Element:  Tactical  Air  Intelligence  Syatem  Actlvitica 

Tatit  and  Eva^uatljn  Data: 


(U)  Development  Teat  and  Evaluation:  The  Tactical  Information  Proceaslng  and  Interpretation  System  contains 
functionally  Independent  segment?.  Each  segment  Is  developed,  tested,  and  produced  according  to  the  segment  schedule, 
uvider  the  management  of  Electronic  System*  Division,  Hanscom  AFB,  MA.  WS-A30B  Enhancement,  Project  2390,  the  Imagery 
Proceaslng  Segment,  development  contract  was  awarded  to  Mead  Laboratories,  Dayton,  OH  In  August  1978.  In  1976,  the 
Imagery  Processing  segment;  development  was  cancelled  to  reduce  system  cost.  In  place  of  the  laugery  Processing  seg¬ 
ment,  the  existing  WS-430B,  Photo  Processing  and  Interpretation  Facility  will  be  enhanced.  The  enhancement  will  not 
Involve  ii'<;tenslve  developmental  costs  because  state-of-the-art  processing,  printing  quality  control,  and  pollution 
abatement  equipment  will  be  integrated  Into  the  required  WS-430B*s.  The  enhancement  will  extend  the  WS-A303’s  service 
life  and  provide  modernlxed  equl|>ment  to  meet  the  Tactical  Air  Forces*  requirements  for  an  Imagery  Prccnaalng  segment. 
A  prototype  Enhanced  WS-430B  was  aaaeebled  and  tested  In  a  Davelopment  Taat  and  Evaluation  at  Bergstrom  Air  Force 
Base,  TX  from  December  1980  through  Jsituiry  1931.  No  further  Development  Test  and  Evaluation  1»  planned  for  the 
’WS-430B. 


(U)  The  Display  and  Control/Storsge  and  Aerrleval  segment.  Project  2516,  contains  automated  equipment  and  analyst's 
ststtons  to  provide  the  Combat  Intelligence  Center  with  a  capability  to  rapidly  correlate,  snslyxe,  and  rssesa  intel¬ 
ligence  Inputs.  The  prime  contactor  vss  System  Development  Corporation  of  Sants  Monies,  CA,  and  the  subcontractor  was 
Radio  Corporation  of  America,  Burlington,  MA.  Davelopment  Test  and  Evaluation  wea  accompllahad  from  June  1975. through 
September  1975  at  Langley  Air  Force  Base,  VA. 

(U)  The  Imagery  Interpretation  segment.  Project  2514,  contains  automated  equipment  and  communications  which  enable 
the  photo  interpreter  to  rapidly  and  accurately  extract  and  disacmlnate  Information  from  tactical  reconnaissance 
Imagery.  The  prine  contractor  In  Texaa  Instruments,  Dallas,  TX.  An  extended  Development  Teat  and  Evaluation  was 
conducted  from  Avgust  1974  through  December  1974  nt  Langley  Air  Force  Base,  VA.  The  pttrpose  of  this  test  was  to  train 
user  personnel,  resolve  problems  Identified  during  the  Initial  Operational  Teat  and  Evaluation,  evaluate  the  rigid 
auxiliary  shelter,  evaluate  the  loagery  Interpretat Ion  rtgoent  and  Intelligence  Data  Handling  System  Interface,  and 
determine  the  capabllttlea  of  the  Imagery  Interpretetlcn  segment  to  perform  additional  photo  Interpretation.  Teat 
resulti  were  satisfactory  on  all  Items.  Numerous  software  changes  wet o  necessary  to  more  fully  automate  the  exploita¬ 
tion  of  imagery  without  coded  data  blocks.  Also,  some  software  and  hardware  modifications  wera  required  to  Increase 
target  location  accuracy.  The  testing  was  completed  prior  to  production  decision  and  the  Imagery  Interpretation 
segment  production  contact  was  awarded  In  Kay  1977. 
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Budget  Activity:  Tectlcel  Progreae,  #4 
Prograa  Eleaent:  1^27^ JIF,  Tactical  Air  Intelligence  Syetea  Act^vltiee 

(U)  The  Operational  Application  of  Special  Intelligence  Syateaa  (OASIS)  Prograa,  Project  2394,  will  provide  hard-  f 
were  and  software  to  automate  currently  Halted,  manual  capabllltlea  of  the  United  Staten  Air  Porcea  In  Europe 'a  Tac¬ 
tical  Fualon  Center.  The  prograa  will  contain  a  aerlea  of  ayatea  upgr/de  packagea  conalatlng  of  new  or  modified  aofr- 
ware  and/or  hardware.  Each  of  theae  upgrade  packagea  la  developed,  tested  and  lapleaented  according  to  the  package 
.schedule.  DeveJopaent  Test  and  Evaluation  performed  by  OASIS  Ptogran  Office  and  contractor  personnel.  In  general, 
will  ba  performed  In  the  contractor's  production  facility,  the  Electronic  Systema  Division's  Systems  Development 
Facility,  and/or  the  Na'-.lonal  Security  ^ency  Syateaa  Development  F.nclllty.  Final  stages  of  Development  Test  and 
Evaluation  will  be  conducted  In-theater  by  OASIS  Prograa  Office  and  contractor  personnel,  to  verify  that  the  delivered 
equipments  have  not  bT.en  damaged  In  ahlpaent,  that  Installation  of  all  software  and/or  hardware  was  properly  done,  and 
that  the  upgrade  package  Is  capable  of  proper  operation  when  Interfaced  t.lth  the  opccstlonal  system  and  la  ready  for 
Initial  Oneratlocal  Test  and  Evaluation  to  be  performed  by  United  Stares  Air  Forces  In  Europe  personnttl.  A  alngle 
development  contract  was  competitively  awarded  to  Martin  Marietta,  Denver,  CO  on  2S  January  1978.  Syat^a  Development 
Corporetlon,  Santa  Monica,  CA  Is  the  major  subcontractor  for  aoftware.  The  MITKE  Corporation,  Bedford,  MA  provides 
system  engineering/technical  direction  support  to  the  Electronic  Systems  Division  OASIS  Program  Office,  Hanscom  AFB, 

MA. 


(U)  The  Intra-Theater  Imagery  Transmlasion  System  (IITS),  Project  2387,  will  provide  the  capability  for  tactical 
reccnnulsaance  units  to  disseminate  hlfh  priority  Imagery  products  to  commend  and  control  and  attack/strike  forces  In 
a  timely  manner.  The  Intra-Theater  Imagery  Transmission  System  will  use  the  Tactical  Digital  Facsimile  transceiver  (AN/ 
UXC-4/TACrAX)  being  developed  by  the  Navy  under  Program  Element  28010N,  Project  XO  723-CC,  through  the  Joint  Tacti  al 
Communications  Program  Office.  Litton  Amecor.  Corporation,  Melville,  HY  Is  the  development  contractor  for  the  Tactical 
Digital  Facsimile  trenccelver.  Air  Force  program  management  la  provided  by  Electronic  Syetems  Dlvlalon,  Kenscom  AFE,  MA 
with  technical  aupport  from  MITRE  Cocporatlon.  A  Joint  Teat  Element.  Including  an  Air  Force  Tear,  and  Evaluation  Center 
test  team,  under  a  Navy-asaigned  Joint  Teat  Director,  obaerved  and  mnltored  a  combined  DevelopsMnt  Teat  and  Evaluation 
and  Initial  Operational  Test  and  Evaluation  of  tha  TACFAX  at  Ft  Huachuca,  AZ  from  April  through  July  1981.  This  tertlng 
revealed  major  deficiencies  In  the  Tactical  Digital  Facsimile  treuecelvcr,  in  the  areas  of  reliability,  maintainability 
supportabllity  and  system  deelgn.  The  Joint  Tactical  Communication  Program  Office  will  determine  a  program,  to 
include  retesting,  necessary  to  rusolvc  syatem  deficiencies. 

(U)  The  Intra-Theater  Imagery  Transmisalon  System  underwent  e  limited  Development  Teit  end  Evaluetlon  conducted 
by  Sle.-troulc  System  Division  and  MiTRE  Corporstiou  to  verify  the  props.'  Integration  of  tne  TACPAX  Into  the  unique 
Intra-Theater  Imagery  Transmlasion  System  comaunlcatlons  terminal  configuration.  The  Initial  Operational  Test  cod 
Evaluation  of  an  eight  terminal  Intra-Theater  Imagery  Tranamlaalon  Syatem  will  be  conducted  In  a  United  Stat'^.a  Air 
Forces  Europe  envlionment  by  the  Tactical  Air  Warfare  Center  during  August  through  November  1581. 

2.  (U)  Operational  Test  end  Eveluetloo;  The  WS>430B  Enhancement  program  Is  taaneged  by  the  Air  Force  Systems  Coousand's 
Aeronautical  Systems  Division.  The  prototype  develupcent  contract  was  awarded  to  Head  Technology  Laboratocies, 
Dayton,  OH  In  August  1978.  The  Initial  Operational  Teat  end  Evaluation  was  computed  In  February  1981.  While  the  | 
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Budget  Activity;  Tectlcax  Fxoge««s,  #4 

Program  Element:  #2^431,  Tactical  Air  Intelligence  Syatcm  Actlvitiea 

prototype  system  met  or  exceeded  most  requlreocnta,  the  overall  teat  rating  was  claaalfled  as  marginally  acceptable 
due  to  the  following  deficiencies:  dry  silver  processing  of  duplicate  negatives,  light  Intensity  of  the  MARK  II  R5 
printer,  Taccma  tltler  limitations,  and  minor  human  factor  problems.  Once  the  Identified  deficiencies  are  corrected, 
the  WS-430B  Enhancement  will  be  fully  acceptable.  These  deficiencies  will  be  corrected  during  the  programmed  system 
enhancement.  Specific  corrections  include:  use  of  regular  illver  film  (vice  dry  silver  film)  for  duplicate  negatives, 
replacement  of  the  MARK  tl  printer  with  a  MARK  IV  printer,  manual  titling  of  Infrared  film  or  use  of  3411  film  In  the 
Tacoma  tltler.  Improved  venting  to  remove  odors  from  dry  silver  processors  and  silver  recovery  units,  and  addition  of 
fluorescent  lights  In  all  major  work  areaa.  There  are  no  future  Operational  Test  and  Evaluation  plans. 

(U)  The  Display  and  Control/Storage  and  Retrieval  Initial  Operational  Test  and  Evaluatlou  was  completed  at  Largley 
Air  Fo.ee  Base,  VA  In  September  1975.  The  purpose  of  the  initial  Operational  Test  anc  Evaluation  was  to  evaluate  the 
operational  effectiveness,  logistics  aupportablllty ,  and  maintainability  of  the  Display  and  Control/Storage  and  Re¬ 
trieval.  The  test  concluded  that  the  Display  and  Control/Storage  and  Retrieval  did  not  provide  adequate  automated  sup¬ 
port  to  tactical  Intelligence  functions  because  of  excessive  computer  response  time,  an  overly  large  and  Inefficiently 
structured  data  base,  and  Inadequate  software  utility.  Deficiencies  were  corrected  by  software  and  hardware  Improve¬ 
ments.  In  logistics  supportsblllty  and  maintainability,  this  test  concluded  that  ampie  spares  should  be  procured  to 
provide  adequate  replacement  parts  during  the  life  of  the  Display  and  Control/Storage  and  Retrieval.  However,  Air 
Force  Logistics  Command  has  never  been  able  to  mrchase  the  necessary  spares.  Air  Force  Logistics  Command  stated  In 
July  1981  that  the  Display  and  Control/Storage  and  Retrieval  as  currently  configured  would  not  be  supportable  past 
1983.  Air  Force  Logistics  Command,  Air  Force  Systems  Command,  and  Tactical  Air  Command  are  proposing  a  modernisation 
project  to  upgrade  the  Display  and  Control/Srorage  and  Rutrleval  and  allow  logistics  support  Into  the  I990's.  There 
Is  no  future  Opcrstlonal  Test  and  Evaluation  testing  planned. 


(U)  An  Operational  Test  and  Evalustlon  of  the  Imagery  Interpretation  segment  was  conducted  at  Ber|,ttron  Air 
Force  Base,  Tt  from  3  January  1973  through  3  Hay  1973.  The  Development  Test  and  Evaluatlon/Inltlal  Operational 
Teat  and  Evaluation  was  a  joint  Air  Force/Marlne  Corps  effort  directed  by  the  Air  Force  Systems  Command's  Electronic 
Systems  Division  and  United  States  Air  Force  Tsctlcsl  Air  Warfare  Center.  The  purpose  of  th'e  test  was  to  determine 
the  e/tectiveness  of  the  Imagery  Interpretation  aegment  in  s  simulated  operational  envlroniiunt .  Guidance  relative  to 
operational  condltlona  obtained  from  Pacific  Air  Forces,  Tactical  Air  Command,  and  United  Statea  Air  Forces  In 
Europe.  United  States  Air  Force  Tactical  Air  Warfare  Center  conducted  the  testing.  A  t,'.at  schedule  was  drawn  up  to 
simulate  the  task  loadings  resulting  from  a  tactical  reconnalasance  aquadron  flying  at  a  rate  of  1.2  sorties  per 
assigned  aircraft.  Teat  personnel  were  drawn  from  opnratlonal  units  and  received  contractor  operat<>r  training.  The 
Operational  Teat  and  Evaluation  results  .ihowed  Chat  this  segment  had  more  capability  than  w#  a  envlalor^d  when  the 
concept  was  originated.  The  test  also  indicated  that  a  three-shelter  latagery  Interpretation  aegmant  could  support  all 
missions  flown  by  a  tactical  reconrialtssncc  squadron  !a  a  24-bour  period.  The  teat  results  .*how  that  some  deletion  and 
modification  to  hardwara,  software,  and  operating  proce4ar«a  were  oeceeaary.  Sosw:  of  theae  Included  adding  an  addition¬ 
al  supervisor's  station  in  the  Auxiliary  shelter.  Including  the  coepuCer  mslntetu^nce  consolu  with  each  segsMrnt  and 
making  some  modifications  to  the  system  software.  Upon  completion  of  Initial  Operational  Teat  and  Tvaluatlon,  rccom- 
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mended  engineering  chengea  were  made  end  the  Imegery  Interpretetlon  eyetem  underwent  an  extended  Development  Test  end 
Eveluetlon/Operetlonel  Teat  end  Eveluetlon  et  Lengley  Air  Force  3eee,  VA  from  12  August  1974  Ko  31  December  1974.  The 
Development  Test  end  Eveluetlon  ves  conducted  by  the  Electronic  Systems  Division,  while  the  Inltiel  Operetlonel  Test  end 
Eveluetlon  wee  conducted  by  the  United  Stetee  K*r  Force  Tectlcel  Air  Uerfere  Center.  The  purpose  of  this  test  wes  to 
treln  user  personnel,  resolve  problems  identifier  during  Inltiel  Operetlonel  Test  end  Eveluetlon,  end  eveluetc  chenges 
mede  since  Inltiel  testing  et  Bergstroc  Air  Force  Base,  TX.  In  addition,  the  Imagery  Interpretetlon  segment's  ability 
to  do  third-phase  Interpretetlon  wes  tested.  The  Imagery  Interpretetlon  segment  hardware  wee  relatively  trouble  free 
end  experienced  no  failures  that  delayed  meeting  scheduled  test  objectivts.  The  segment  wes  found  to  be  fully  capable 
of  third-phase  imagery  exploitation. 

(U)  After  successful  completion  of  the  extended  Development  Test  end  Eveluetlon/Operetlonel  Test  end  Evsluetlon, 
the  Imagery  Interpretetlon  prototype  wes  deployed  to  United  States  Air  Forces  In  Europe  end  integrated  Into  the  opera¬ 
tions  of  the  26th  Tectlcel  Reconnaissance  Wing  et  Zwjilbrucken  Air  Beae  CE. 

(U)  Budgeting  action  resulted  Ir.  delay  of  production  contract  ew^rd  until  May  1977.  As  a  result  of  the  production 
deUy,  the  contractor  was  forced  to  place  new  models  of  equipment  Into  the  snelters.  In  edditlon.  In  1978,  the  United 
States  Air  Forces  In  Europe,  the  Pacific  Air  Forces,  and  Tactical  Air  Cocmsand  representatives  decided  to  incorporate 
Tactical  Electronic  Reconnaissance  (TEREC)  ground  processing  function:)  Into  the  Inagery  Interpretation  segment.  Con¬ 
tracts  were  let  with  Texas  Instruments  for  software  changes  and  hardware  additions  to  provide  Tactical  Electronic 
Reconnaissance  mission  tape  processing  and  data  link  capabllltes.  The  first  three  of  the  seven  Imagery  In. urpretatlon 
•figments  will  process  Tactical  Electronic  Reconnaissance  tapes;  the  last  tour  segments  will  process  tapes  and  receive 
Tactical  Electronic  Reconnaissance  data  link. 

(U)  A  two-ph«se  Follov-on  Operational  Test  and  Evaluation  of  the  Imagery  Interpretation  segment,  d^racted  by 
Tactical  Air  Coamand,  la  being  conducted  by  the  United  States  Air  Force  Tactical  Air  Warfare  Center.  The  utart  of 
Phase  I,  originally  scheduled  for  First  Quarter  of  Fiscal  Year  1981,  was  delayed  due  to  uravallsblllty  of  spares  sup¬ 
port.  Phase  I  Is  being  conducted  In  two  parts.  The  flrot  part,  completed  in  July  1981,  Identified  software  problem 
reports  which  ate  being  corrected  under  contractor  warranty.  The  second  part,  scheduled  for  January  and  Feoruary 
1982,  kill  complete  all  Imagery  related  system  testing. 

(U>  rh.rae  II  vlll  address  the  Tactical  Electronic  Recoonalsaance  tape  processing  capability  of  the  Imagery  Ini<r- 
pretation  swgment .  This  capability  was  evaluated  by  United  States  Air  Forces  In  Europe  In  October  1980,  and  Identilled 
deficiencies  are  being  worked  as  part  of  an  Engineering  Change  Proposal  wh.' ch  waa  approved  In  September  1981.  Phaae 
II  testing  Is  being  delav-i  until  complet'on  of  the  Engineering  Change  Propoarl,  and  the  testing  location  will  be 
-hanged  to  Bergatrom  Air  .orcc  Baae,  TX  to  eliminate  the  Impact  on  United  Sratea  Alt  Forces  In  Europe  operaticnal  re¬ 
quirements.  Thla  phasa  of  the  rest  will  complete  Operetlonel  Teat  and  Evaluation  of  the  Imagery  Interpretetlon  segment. 

(U)  The  Operational  Application  of  Special  Intelligence  Syatems  program  la  providing  automated  enhancemanta  to 
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the  United  Statea  Air  Forces  In  Europe  Tactical  Fusion  Center  by  providing  an  autCMtated  Interface  between  the  Tactical 
Fusion  Center  computer  system  and  the  North  Atlantic  Treaty  Organization  Command  an^i  Control  Information  System,  provid¬ 
ing  additional  Input  sources  to  the  Tactical  Fusion  Center  and  enhanced  automated  receipt  and  processing  of  near-real- 
t^me  Inputs,  and  providing  Internal  enhancements  to  the  Tactical  Fusion  Center  computer,  voice,  and  analyst  subnystems. 
United  States  Air  Forces  In  Europe  Is  currently  wrltln.,  an  Operational  Test  and  Evaluation  Plan  which  will  outline  a 
three-phase  testing  ooeratlon  and  define  oojectlvee.  Separate  annexes  will  be  developed  for  each  of  the  separate 
enhancement  areas  delivered  by  the  Operational  Appllcetlon  of  Special  Intelligence  Systems  program.  The  three  phases 
will  Include:  (i)  an  Initial  tevisw  of  Development  lest  and  Evaluation  results  to  Identify  deficiencies  and  determine 
retest  requirements;  (2)  a  designated  30-day  period  following  development  '’eating  to  exercise  the  system  under  normal 
operation  and  document  operational  deficiencies;  and,  (3)  use  during  scheduled  exercises  to  fully  test  the  operational 
capabilities  of  the  four  enhancements  currently  projected  for  delivery  to  United  States  Air  Forces  in  Europe.  These 
enhancements  are:  Incoming  Reports  Processing;  Tactical  Fusion  Center/Users  Interface,  Part  1;  Tactical  Fualon  Center/ 
Users  Interface,  Part  II;  and,  Message  Handling  Enhancement.  The  Incoming  Reporta  Proceaalng  hat  been  delivered  and 
United  States  Air  Forcea  fn  Europe  la  currently  conducting  the  flrat  two  phaaat  of  operational  testing  noted  above. 

(U)  The  Intra-Theater  Imagery  Tranamlaalon  Syatem  provldea  a  aecure  meant  for  the  electronic  trantmlaalon  and  re¬ 
ception  of  selected,  tlme-senaltlve,  annotated  Intelligence  and  targeting  mateilala  to  the  tactical  uaer  at  well  at 
the  theater  command  and  control  functions.  The  Intra-Theater  Imagery  Trantmlaalon  Syatem  will  Integrate  the  Tactical 
Digital  Facsimile  transceiver  with  communications  security  and  interface  devices.  Existing  Defanse  Communication 
System  Automatic  Voice  Network  syatem,  tactical  switched  voice  syeteata  of  the  United  States  forces,  and  the  postal, 
telephone  and  telegraphic  systems  of  the  allied  countrtcf-  wll!  aerve  as  the  transmlsthi  medium*  The  Initial  Operation¬ 
al  Test  and  Evaluation  of  the  Intra-Theater  leuigery  Transmission  System  Is  being  conducted  by  the  United  States  Air 
Force  Tactical  Air  Warfare  Center  In  conjunction  with  the  REFORCER  81  exercise.  The  United  States  Air  Forces  in  Europe 
prototype  system  Is  composed  of  eight  terminals  located  in  Germany  and  the  United  Kingdom,  it  Raswteln  Air  Base,  GE 
(2),  Spangdahlen  Air  Base  C£  (1),  Zweibrucken  Air  Base,  CE  (1),  North  Atlantic  Treaty  Organization  Operational  Support 
Center,  Kaixar  GE  (1),  Schlersteln,  GE  (1),  Royal  Air  Force  Base  Lakenheath,  UK  (1),  and  Royal  Air  Force  Base  Alconbury, 
UK  (1).  The  Initial  Operational  Test  and  Evaluation  beyan  on  14  August  1981  and  ta  scheduled  to  be  completed  by 
i  November  1981.  At  the  terminarion  of  the  Initial  Of lonal  Test  and  Evaluation,  the  prototype  system  will  be 
turned  over  to  United  States  Alt  Forces  In  Europe  for  Interim  Operational  Capabillfy.  Tlie  final  system  will 
consist  of  160  production  Tactical  Digital  Facsimile  ttanacelvers  fielded  hy  United  States  Air  Forces  in  Europe, 

Facttlc  Air  Forcee,  Strategic  Air  Command,  Tactical  Air  Cnmmand,  Air  Force  Reserves  and  Air  National  GunrU  units. 

The  first  production  transceiver  is  scheduled  for  delivery  In  Ft  84,  with  delivery  scheduled  for  completion  In 
FY  88.  Tie  Operational  Test  and  Evaluation  of  the  Tactical  Digital  Facsimile  transceiver  ie  the  rcsponalbl llty  of  the 
United  States  Navy  Operational  Test  and  Evaluation  Force  and  la  being  conducted  under  the  Joint  Tactical  CoEssun.' cc’ 
tlons  Frograa.  Tactical  Digital  Facsimile  transceiver  testing  Is  addressed  In  the  data  sheets  for  the  Joint  Tacti¬ 
cal  Coeurtunl cat  Ions  Program  (Program  Element  28010F). 
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3.  (U)  Syatfia  Charactcrletlca; 

(U)  The  WS-430B  Enhanceaent  characterlctica  and  perforaance  are: 
Characteristic  Objective 

Image  Piocesalng  250  feet  of  flla  per  hour  per 

processor 

Pollution  Abateaent  Reduce  quantity;  reduce  residual 

chealcal  levels 


Quality  Control 


laprcvo  chealcal  aanageaent  of 
developaeot  solutions 


Deaonstrated 

1785  feet  of  film  per  hour  per 
processor. 

662  reduction  Is  biological 
oxidation  destand;  702  reduction 
In  chealcal  oxidation  deaand;  752 
rtductloR  In  use  of  fixer  and  va~ 
ter;  and,  1002  reduction  In  use 
of  tolutloR. 

Use  of  automatic  silver  level 
senrtir  permitted  automatic 
replenlshi^ent  to  aalntaln  exact 
solutlun. 


Dry  Printlttg 


Provide  dry  printing  rcprodact ’.on  Equlpc.int  satisfactory  for  second 
capability  generation  reprodactlon. 


1 hoto  Interpreter  Report  Provide  affective  and  rapid  maans  For  Reconnaissance  Exploitation 

and  Exit  Station  to  trancaU.  Intelllgarce  reporta  Report  (RECCEEXKSP)  reporting  met 

tlaellneec  objective  of  23  minutes 
and  euf^asied  702  accuracy  objec'* 
tive  by  1-262;  ?or  Initial  Pheto 
Interpretation  Itporc  (IPIR) 
•iirpaaied  tlaal^ocsa  objective 
of  four  houri  by  at  least  tuo 
hours  and  752  accuracy  objective 
by  252. 
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Shelter  Update 

Provide  efficient  use  of 
space 

available  Decreased  number  of  shelters  by 

33X  while  addli-g  three  new  shelter 
functions,  maintaining  throughput 
requirements,  and  improving  work¬ 
station  efficiency. 

(U)  The  Display  and  Control/Storage  and  Retrieval  Initial  Operational  Test  and  Evaluation  revealed  major  defi¬ 
ciencies  in  tiie  Dicplay  and  Control/Storage  and  Retrieval  generally  attributable  to  unacceptable  response  time  of  the 
automited  data  processing.  The  objectives  of  the  Initial  Operational  Teat  and  Evaluation  were  to  determine  suitability 
of  automated  data  proceerlng  in  the  area  of  intelligence  data  handling.  The  Initial  Operational  last  and  Evaluation 
test  results  justified  this  automation  with  the  provision  that  response  time  be  Improved.  This  was  accomplished  through 
improvement  of  the  software  and  the  doubling  of  the  computer  density  memory  from  128  thuuaand  to  256  thousand  words.  No 
Operational  Teat  and  Evaluation  is  planned  for  the  future. 

Performance 

Objective 

Demonrt rated 

Simple  query 

1  minute 

i  minute 

Simple  update 

1  minute 

1  minute 

Input  uesaagea  per  24  hours 

1000 

1000 

Output  messages  per  24  hours 

750 

646 

Plots  per  24  hours 

20 

20 

Digital  data  base  (character 
capacity) 

62  million 

62  million 

Reliability  (Mean  Time 

Between  Failure) 

400  hours 

379  hours 

Maintainability  (Mean  Time  to 
Return) 

30  minutes 

22  minutes 

Availability 

.999 

.999 

\ 
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The  OASIS  Incoming  Reports  Processing  enhancement  characteristics,  obiectlves,  and  demonstrated  performance  In 
the  Systems  Developm^^nt  Facility  (SDF)  at  Han^icom  AFB,  HA  and  the  overseap  operational  facility  are  given  below*  Ef- 
fori  are  currently  underway  to  analyze  differences  botveen  the  perforsaace  In  the  Syst  em  Developsrent  Facility  and  the 
operational  facility*  Appropriate  changes  to  the  suftvare  will  be  Implemented  to  Improve  the  operational  system  per-* 
for  ance. 


Cha’-acterlstlc 

TACREP  Throughput 

TACIiEP  Dleplay  on 
Alphanumeric  Terminal 

TACRFP  Display  Graphic 

Light  Pen  A  -  Side  Amplification 

TACREP  Display  Graphic 

Light  Pen  A  -  Technical  Details 


Objective 


Demonstrated 

SDF  Overseas 


Technical  Details  Display 

Automatic  Update  (ALER'^S/ 
SIDE  AMPS /PLOTS) 


To  be  determined 


(U)  The  Tactical  Digital  Facsimile  trancelver  (T4CFAX)  portion  of  the  Intra-Theater  Imagery  Trans-alsslon  System 
demonc^trated  the  following  capabilities  during  combined  Development  Test  and  Evaluatlon/lnitlal  Operaclonal  Test  end 
Evaliiat  Ion. 


Charrcterlstlc 


Objectlv^^ 


Threshold 


Demonstrated 


Usable  neasage  percentage 
MTBF  (mean  time  between  failure) 
fTITR  (mean  time  to  repair) 

MAX  corr»„ctlve  maintenance  time 
Percentage  repairable  at  org  l<^vel 

Operational  Availability 


9n 

250D  hr 
30  lain 

60  min  (90X) 

20  mln/day  ;;lus 
60  oin/mo 


95X 

833  hr 
30  Kin 

■  60  min  (90X) 

20  mln/day  plus 
60  min/mo 


68X 

17.3  hr 
16  min 

60  min  (90X) 
Frequent  cleaning 
necev  Sary  (uo  value) 
0.67 


mi 
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Program  Element:  #28008F 

DOD  Mission  Area:  Counter  Air,  #221 


Title:  Ooerat iona?.  Utility  Evaluation  (CUE)  of 
The  Advanced  Medium  Range  Air-to-Air 
Missile  (aMRAAM) 

Budget  Activity;  Tactical  Programs,  #4 


(U)  RESOURCES  (PROJECT  LIS'ING)($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1962 
Eat  livaitc 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Est imated 
Costs  1/ 

TOTAL  FOR  PROGRAM  ELEMENT 

1,500 

3,068 

15,888 

2756 

OUR  Simulation 

1,500 

3,08P 

15,388 

1/  Includes  funding  under  Program  Elements  64201F  (Aircraft  Avionics  -Jquipment  Development),  63370F  (AMRAAM),  and 
I7133F  (F-16). 


(U)  BRIEF  DESCRIPTION  OF  EI,EMENT_  AND  MISSION  NEED;  This  program  is  structured  in  response  to  Office  of  Secretary  of 
Defense  direction  contained  in  Decision CoordinuTiug  Paper  (DCP)  #174,  January  1979,  developed  as  a  result  of  deliber¬ 
ation  during  the  Advanced  Medium  Range  Air-to-Air  Missile  (AMRAAM)  Milestone  I  review.  This  DCP  directed  an  Operational 
Utility  Evaluation  (OUE)  of  the  AliBAAM  concept  consisting  of  necessary  analysis,  man-in-the-lo ''p  simulation,  and 
flight  testing  using  methodology  similar  to  the  1974  Joint  Air  Force/Navy  Air  Intercept  Misaile/Air  Combat  Evaluation 
Validation  (AIK/ACEVAL) .  Ine  OUE  will  provide  information  on  the  utility  and  pilot  workload  imnaci  of  an  AMRAAM  concept 
missile  on  the  F-15/F-16  with  various  ^vioniva  suites,  electronic  countermeasures,  threat  scenarios,  and  eugagement 
environments.  The  effectiveness  of  the  AURAAM  concept  will  be  assessod  relative  to  the  alteruative  oystem,  the  A1M-7M 
Sparrow, 

(U)  H8IS  FOR  FY  1983  RDTAE  REQUEST:  FY  1983  and  lv‘b'4  funding  was  originally  requested  under  Project  2757,  OUE 
Instrunentation,  to  develop  and  integrate  aircraft  radar,  infrared,  and  countermeasures  data  interfaces  with  the 
Utah  Te^t  and  Training  Range  (UTTR)  Time  -  Space  -  Icrition  -  Indicator  Range  Instrumentation  System  in  order  to 
preserve  the  option  to  conduct  an  OUE  flight  test.  Separate  funding  under  PE  78019F,  Utah  Test  and  Training  Range, 
wfis  aiso  requested  to  provide  the  required  range  upgrades  for  a  flight  test  that  might  be  conducted.  These  funds  were 
deleted  during  the  formulation  o^  the  FV  1983  budget  cycle  due  to  lack  of  support  for  the  necessity  to  conduct  n  flight 
test  in  addition  the  on-going  simulation  and  other  higher  priority  program  fund  requirements. 

Total 

(U)  giMPARlSON  WITH  FY  1Q82  DESCRIPTIVE  SUMMARY:  FY  1982  FY  1983  FY  1984  Additional  Estimated 

FY  1981  £st  ireate  Es*:  imatc  Estimate  to  Completion  Costs 

RDTiE  7,000  2/  3,200  6,100  TBD  3/  TBD 

2/  Funded  under  Program  Element  64201F  (Aircraft  Avionics  Equipment  Development). 


Program  Element:  #28008F 

DOD  Mission  Area:  Counter  Air,  #221 


Title:  Operational  Utility  Evaluation  (OUE) 

o^  the  Advanced  Medium  Range  AFr-fO" 
Air  Missile  (amRAAIsF 
Budget  Actlvit^  Tactical  Programs,  #4 


V  To  be  determined  (TBD).  Program  eiement  included  funds  to  preserve  an  option  to  conduct  an  OUE  flight  test. 

(U)  OTHER  APPROPRIATION  PJNDS:  Not  Applicable. 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Operational  Utility  Evaluation  (0U5)  has  the  objective  of  establishing  the 
utility  of  an  AMRAAM  class  weapon  when  employed  in  various  realistic  simulated  air  combat  environaenta .  The  program  was 
directed  by  the  Office  of  the  Secretary  of  Defense  (OSD)  through  the  AMRAAM  Decision  Coordinating  Paper.  This  effort  will 
study  Che  effects  of  various  missions,  electronic  ccunCeriPeasu^eSt  mult iple-'CargeC-’Crack  avionics,  identification  ranges, 
weather  and  communications  jamming  on  operational  utility  and  pilot  usability.  Under  Project  2736  (OUE  Simulation),  an 
analysis  phase  will  investigate  possible  influences  of  an  AMRAAM  type  missile  in  engagements  previously  flown  during  Che 
Ai*'  Intercept  Missile/Air  Control  Evaluation  Validation  (AIM/ACEVAL) .  In  the  simulacion  phase  of  the  same  project,  the 
Air  Force  roan-in-the-loop  simulacion  will  evaluate  Che  utility  of  an  AMRAAM  class  missile  on  Che  F-15  and  F-16  fighters 
employed  against  simulated  enemy  fighters  and  fighter  bombers  during  combat  air  patrol  and  fighter  sweep  missions.  Suc- 
cossful  completion  of  Project  2756  will  provide  an  assessment  of  the  utility  and  effectiveness  of  an  AMRAAM  missile 
relative  tc  the  current  alternative  system,  the  AIM-7M  semiactive  radar  guided  Sparrow.  Based  on  the  results  of  the  OUE 
grotmd  simulation,  Che  requirement  for  and  extent  of  any  fliglit  simulation  testing  will  be  established. 

(U)  RELATED  ACTIVITlEfi;  The  AMRAAM  Utility  Evaluation  is  related  to  the  AMRAAM  development  and  acquisition  program  being 
conducted  undoi  PE  6jlT70f  (Validation)  and  PE  6A314F  (Full  Scale  Development). 

(U)  WORK  PERFORMET  BY:  Government:  Tactical  Fighter  Weapons  Center  Operations  Analysis,  HelUs  Air  Force  Base,  NV;  Air 
F)rce  Te^l;  and  Evaluation  Center,  Kirtlend  Air  Force  Bose,  NM;  Commander,  Opetutio.ial  Test  and  Evaluation  Nvval  Air 

Gration  (NAS)f  Ncrfolk,  VA;  Naval  Air  Development  Center,  NAS  Eatuxeiit  River,  MX-;  Contractors:  Mcl^onneli  iH.ouglas 
Corporation,  St  Louis,  MO;  VEDA  Corporation,  Lcs  Vegcs,  NV. 

ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I.  (U)  FY  1981  and  Prior  Accomplishments:  In  January  1979,  the  Air  Force  was  directed  to  present  a  plan  to  the 
Office  of  the  Secretary  of  Defense  for  the  accomplishment  of  an  operational  concept  teat  entitled  the  Operational  Utility 
Evaluation  of  AMRAAM.  The  plan  wee  forwarded  in  May  1979,  .«nd  in  August  1979  the  Air  Force  waa  directed  to  begin  work 
cn  Che  analysis  and  simulation  phase.  Contract  go-ahead  to  Veda  Corporation  for  analysis  and  McDonnell  Douglas  Corpora¬ 
tion  for  aerial  combat  oimulation  was  given  in  May  80.  Analysis  date  ba'^e  tapes  were  constructed  on  selTicted  Air  Inter¬ 
cept  Mvssile/Alr  Combat  Evaluation  Validation  (AIM/ACEVAL)  engagements  and  runs  were  accomplished.  Simulation  hardware 
was  integrated  to  provide  four  F-13  or  F-16  cockpit  simulations.  Prototype  control  stations  for  eight  threat  aircraft 
were  developed  and  proofed.  Dynamic  earth-sky  and  weather  simulations  were  developed  and  mult iple-target~ti ack  radars 
were  integrated  for  the  F-15  and  F-16.  Simulator  verification  began  in  March  1981  and  formal  testing  began  in  dune 
1981.  Formal  test  periods  were  completed  in  June  1981  and  September  1981  for  the  F-iS  and  in  August  1981  for  the  F-16. 


I 
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Titl',: 


Program  Fleraent:  #28008F 

OOD  Missxtjo  Ars-a:  Cccnter  Air,  #221 


Operntional  Utility  Evaluation  (OUE) 
of  f,he  Advanced  Medium  Range  Air-to- 
Axr  MiasITe  (AMPAAM) 

Budget  Activity:  Tactical  Programs,  #4 


2.  (J)  FY  1982  ^ro^raro;  iliree  simulator  teat  periods  will  be  accomplished,  the  final  F-16  formal  test  period  in 
October  1981  and  i.*ne  period  each  for  tho  F-15  and  F-16  in  December  1981  and  January  1982  respectively  to  investigate 
excursions  to  the  basic  scenarios.  This  will  complete  the  roan-in-the-locp  aerial  combat  simulation.  Results  will  be 
prepared  for  prese.itation  at  the  AMRAAM  Milestone  II. 

3.  (U)  FY  1983  Planned  Program:  The  planned  effort  will  not  be  conducted,  since  funds  for  the  development  and 
integration  of  aircraft  inslrumentatiori  with  the  High  Accuracy  Multiple  Object  Tracking  System  at  the  Utah  Test  and 
Training  Range  (UTTR),  rs  well  aa  range  upgrade  funding  within  PE  78019,  to  preserve  the  option  foi  a  flight  test  have 
been  deleted. 


4. 

(U) 

FY  1984  Planned  Program:  None  planned. 

5 

(U) 

Program  to  Completion:  The  program 

will  be  completed  in  FY  1982. 

6. 

(U) 

Milestones:  Not  Applicable. 

7. 

lU) 

Resources:  Not  Applicable. 

8. 

(U) 

(x>mparikioa  with  rli’  1982  Descriptive 

Summary:  Not  Applicable. 
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FY  1383  RDT&E  DFSCRIPTIVE  SUMMARY 


Program  Element:  #  28010F _ 

DOD  Mission  Area:  Tactical  CoBKaunlcatlonSt  #345 

(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

FY  1981 

Number  Title 

Actual 

TOTAL  FOR  PROGRAM  ELEMENT  18,:>12 


2260 

Communlcatlono  Nodal  Control 

Element 

9,612 

2264 

Digital  Nonsecure  Voice  Terminal 

1,600 

2266 

Digital  Troposcetter  Terminal 

1,800 

2267 

Teat 

2,300 

2270 

Support 

3,200 

2804 

Comuunl cat Ions  System  Control 
Element 

2852 

C^  UPGRADES 

■Si*. 

Title:  Joint  Tactical  Communications  (TRI-TAC) 
Budget  Activity:  Tactical  Programs,  #4 


Total 

FY  1982 

FY  1983 

FY  1984 

Additional 

Est.lmated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

26,899 

52,875 

22,661 

Continuing 

Not 

Applicable 

11,100 

23,869 

7,985 

600 

1,500 

— 

— 

3,700 

3,800 

4,100 

3,700 

3,800 

2,976 

6,299 

14,406 

7,600 

7,000 

— 

. 

(U)  LRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  objective  ot  this  program  la  the  development  of  secure 
>tntl-jam  digital  comtuunicatlons  equipment  for  use  In  a  tactical  envlrunnent.  Equipment  development  center  abound 
trunking  and  switching  equipment,  system  control  facilities,  loccl  dlstilbution  equipment,  terminal  des/lces,  and  inter¬ 
face  equipment.  The  effort  seeks  to  ^chleve  economy  through  joint  participation  and  ccntralliced  ccqulsitlon  of  tactical 
equip  ment . 


BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  will  continue  the  support  of  the  Full  Scale  Development  of  the 

Communicatlonj  System  Control  Element  (CSCE)  and  correction  of  deficiencies  (found  in  testing)  and  upgrade  th^i 
Communications  Nodal  Control  Element  (CHCE).  The  CSCE  and  CNCE  are  elements  of  the  Tactical  Communications  Control 
Facility  (TCCF)  Program.  The  Digital  Tropoccatter  Terminal  will  begin  production  starting  in  FY  1982.  The  Air  Force 
will  continue  support  of  the  Tkl-TAC  Joint  Test  Facility  at  Ft.  Huachuca,  A2.  The  cost  estimates  weie  provided  by  the 
Progtam  Office  at  Electronic  Systems  Division. 


COMPARISON  WITH  FY  1C82  DESCRIPTIVE  SUMIIAUY: 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

FY  1981 

Estimate 

Estimate 

Eatlssate 

to  Completion 

Costs 

HDllE  16,700 

Procurement  (Other)  39,328 

29,lOU 

119,091 

iS.700 

78.619 

Continuing 

Not 

Applicable 

W  OTHER  appropriation  FUNDS; 


FY  1982 

FY  1981  Estimate 

39,323  ill^SSl 

(1,727)  (1,790) 


I 

I  J 


FY  1983  FY  1964 

Estimate  Estimate 

T3T7422  14?, 290  ' 

(16,000)  (16,300) 

.1071 


Additional 
to  Coapletion 
Continuing 


Total 

Estimated 

Costs 

Not 

Applicable 


i 

i 

! 

i 
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Procurement  (Ocher) 
(Spares) 


Program  Element:  #2fl010F 

DOD  Mission  Area:  Tactical  Communications ,  I3A5 


TITLE:  Joint  Tactical  Communications  (TRI-TAC) 
Budget  Activity.  Tactical  Programs,  14 


(U)  DETAILED  BACKGROUND  AAd  DESCRIPTION;  The  Joint  Tactical  Comminlcatlons  Program  (TRl-TAC)  xs  a  Department  of 
Defense  directed  joint  service  effort  to  develop  and  acquire  cosasunicatlon^  equipment  for  the  tactical  forces.  The 
program  addressej  tactical  communications  requirements  in  the  areas  of  trunking  and  switching,  systems  control  facilities, 
local  distribution  equipment,  terminal  devices,  and  Interfaces.  The  efforts  seek  to  achieve  economy  through  Joint 
lartlclpatlon  and  centralised  acquisition  of  tactical  equipments.  The  program  Includes  certain  systems  analyses, 
cost  effectiveness  ptudles,  and  research  and  development  to  Integrare  service  requirements  and  TRI~TAC  developed 
concepts  and  equipments.  Improvements  are  required  In  communications  switching  and  high  speed  transmission  capa¬ 
bilities  to  achieve  high  speed,  digital,  secure  comunlcatlons  In  the  1980*s.  The  Mr  Force  effort  Is  known  as  the 
Combat  Theater  Communications  Program  (CTCP).  The  Air  Force  effort  Includes  full  scale  development  of  the  Communi¬ 
cations  Nodal  Control  Element  (CNCE)  and  the  Coimyunl cat ions  System  Control  Element  (CSCE).  The  CNCE  and  CSCE  provide 
technical  control  and  systen  management  functions  for  the  TRI-TAC  switching  and  traoamiaalon  equlpMat.  The  Digital 
Troposcatcer  Terminal  (TROPO),  which  la  In  full  scale  development,  will  provide  long  range  wideband  coumunlcatlona  in 
a  tactical  environment.  The  Digital  Monsecure  Voice  Terminal  will  provide  terminal  capability  for  voice  where 
secure  voice  is  not  required.  This  device  is  in  the  full  scale  development  phase. 

(U)  RELATED  ACTIVITIES;  Program  Element  2fl0l0F  Is  conducted  by  sll  the  Services  under  the  overall  direction  of  the 
office  ot  Depi^ty  Undersecretary  of  Defense,  Command,  Control,  Communications  and  Intelligence,  and  the  guidance 
of  the  TRI-TAC  Office,  Fort  Monmouth,  N/.  It  la  related  to  programs  within  the  Defense  Coeusunlcatlona  System  %d)lch 
are  more  '‘strategic  communications’'  oriented  and  to  programs  within  Nations!  Security  Agency  for  communications 
security  resources.  The  objective  Is  to  ensure  sufficient  coordi;iation  to  prevent  dunllcctlon  of  effort  sad  to  permit 
standardization  of  interfaces  where  feasible. 

PERFORMED  BY;  The  Air  force  Systems  Command  manages  the  Air  Force  portion  of  this  program  through  the  Elec- 
.  trouics  Systems  Division,  Hanacom  AF6,  MA,  and  Rome  Air  Development  Center,  Griff Iss  AFB,  NY.  Curtent  contractors 
include:  Martin-Marietta  Corporation,  Orlando,  FL  (TCCF);  Raytheon,  Sudbury,  MA  (TROPO);  ECI,  St.  Petersburg,  FL/ 

Hagnavox,  Atronlcs  General  (DNVT);  Analytical  Systems  Engineering  Corporation,  Burlington,  HA  (Support);  and  MITRE 
Corporation,  Bedford,  HA  (Support). 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1961  and  Prior  Accomplishments ;  Development  contract  for  the  Tactical  Communications  Control  Facility 
was  awarded  in  May,  19T5,  «ind  the  contract  for  the  Digital  Troposcat'ter  Terminal  was  awarded  in  June,  1976.  The 
Coamuni  cat  ions  Nodal  Co'atrol  Element  and  the  Troposcatter  ayateu  have  juat  completed  resting. 

A  validation  contract  for  the  Digital  Nonsecurc  Voice  Terminal  was  completed  In  1973.  The  Air  Force  has  provided 
support  (Project  226?)  ior  th-i*  TRI-TAC  Joint  Test  Facility  at  Ft.  Huachuca,  AZ.  Project  2270  provides  engineering 
I  support  for  the  Combat  Theater  Coarnmnl  cat  ions  Program  at  Kanacoa  AFl,  MA.  Communications  Nodal  Control 

Element  (one  of  three)  end  one  digital  troposcatter  radio  were  delivered  to  the  Joint  Test  Facility  at  Ft.  Huachuca, 

AZ  in  May,  1979  to  beg..a  Service  testing.  The  contractor  delivered  the  remaining  two  Digital  Troposcatter  Terminalc 
in  Hay,  1979.  Service  teatlng  was  completed  in  October,  1980.  Developmental  testing/operstlonal  testing  of  the  CNCE 
began  In  June,  1980,  and  was  completed  In  October,  1981. 

i  .  ..  lev;? 
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Program  Element:  #28010F 

DOD  Hiaslon  Area:  Tactical  Communications,  #345 


Title:  Joint  Communications  (TRI-TAC) 

Budget  Activity:  Tactical  Programs,  #4 


2.  (U)  FY  1982  Program:  Production  contract  for  the  Digital  Tropoacatter  Terminal  (TROPO)  la  expected  to  be 
awarded  In  early  1982.  The  Digital  Nouaecure  Voice  Terminal  began  teatlng  In  November,  1981.  The  CNCE  flnlahed 
tearing  in  October,  1981,  and  RDT&E  will  continue  on  the  expanded  capacity  veralon  (Variant).  Full  Scale 
Development  contract  for  the  Cooaunlcatlona  System  Control  Element  la  planned  to  be  awarded  In  January,  1982. 

^  Congreae^.onal  and  Air  Force  actions  resulted  In  a  $2.3M  decrement  In  FY  1982. 

3.  (U)  FY  1983  Planned  Program:  The  CNCE  will  enter  production  concurrent  with  the  correction  of  deficiencies 
found  In  tes^ilng  and  completion  of  the  Variant  design.  Production  decision  will  be  made  jointly  by  the  Air 

Force  and  Army.  The  TROPO  will  continue  In  production.  The  Digital  Nonsecure  Voice  Terminal  production  contract  la 
^  scheduled  to  be  awarded  In  July,  1982.  Change  this  year  due  to  OSD  Program  Budget  Decision  and  Air  Force  actions 
resulting  In  a  total  addition  of  $20. IK  to  the  program  In  FY  1983  to  fully  fund  the  Communications  Nodal  and 
'  Communications  System  Control  Elements  In  this  year. 

:  A.  (U)  FY  1984  Planned  Program:  The  Full  Scale  Development  (FSD)  of  the  Communications  System  Control  Element 
I  wll]  continue  with  emphasis  on  the  development  of  applications  software.  The  Tropoacatter  Teralnal,  Communications 
I  Nodal  Control  Elerent,  and  Digital  Nonsecure  Voice  Terminal  will  continue  In  production. 

5.  (U)  Program  to  Completion:  Tne  Communications  System  Control  Element  will  continue  FSD  Into  FY  1986.  All  other 
irems  currently  In  the  overall  Air  Force  program  will  complete  development  by  the  mid  I980*s. 


6 .  ( U )  Milestones: 

Communications  Nodal  Control  Element 
Contract  Award 

Prelimlniry  Design  Review  -  Hardware 
Preliminary  Design  Review  -  Software 
Critical  Design  Review  -  Hardware 
Critical  Design  Fevlew  -  Software  Pert  J 

Part  II 

Contractor  Development  Testing 
Variant  Development 
Soiiware  Delivery 
Service  Teatlng  Began 
Service  Testing  Completed 
Production  Begins 


DATE 


May  1975 
Dec  1975 
Aug  1976 
Apr  1977 
Aug  1977 
Jan  1978 

Sep  1977  -  Dec  1978 
Jul  1979  -  Dec  1982 
Jun  1980 
Aug  1980 
Oct  1981 
Dec  198? 


I 
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Program  Element:  #28010F 

DOD  Mission  Area:  Tactical  Communication,  #345 


Title:  Joint  Tactical  Communications  (TRI-TAC) 
Budget  Activity:  Tactical  Programs,  #4 


Communications  System  Control  Element 

RFP  Release 
Contract  award 

Digital  Troposcatter  Terminal 
Contract  Award 
Preliminary  Design  Review 
Critical  Design  Review 
Delivery 

Service  Testing  Complete 
Production  Decision 
Production  Begins 

Digital  Nonsecure  Voice  Terminal 

Validation  Phase  Contract  Award 
Validation  Effort  Complete 
Developmental  Suitability  Testing 
Full  Scale  Development  Contiart  Aw^rd 
Service  Testing 
Production  Begins 

Reso.irces:  Not  Applicable 


Nov  1981 
Jan  1982 


Jun  1976 
Feb  1977 
Aug  1977 
May  1979 
Oct  1980 
Apr  1981 
Dec  1982 


Jun  1976 
Sep  1977 

Sep  1977-Se?  1978 
Jul  1980 

Nov  1981-Mar  1982 
Jul  1982 
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Project:  #2260 _ _ 

Prograoi  K] ament:  I28010F 

DOD  Mission  Ares:  Tactlcsl  Communlcstlons,  #345 


Title :  ConmunlcsMons  Nodal  Control  Element 
Title:  Joint  Tactical  Commntcations  (TR1-TAC> 
Budget  Activity:  Tactical  ProgramSt 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Communications  Nodal  Control  Element  (CSCE)  and  Communications  Syntea 
Control  Element  (CNCE)  are  elements  of  the  Tactical  Communications  Control  Facility  (TCCF  —  formerly  project  2260 
but  now  2260  is  Nodal  Control^  and  Systems  Control  broken  out  with  new  project  number,  28Q4) 

Resources  at  a  communications  node  will  be  assigned,  monitored,  controlled  and  managed  for  users  by  the  CNCS.  The 
hardware  and  the  software  within  the  Nodal  Control  will  provide  support  to  the  TTC-39  family  of  switches  beiug 
developed  by  US  Army. 

(U)  RELATED  ACTIVITIES;  The  Nodal  Control  is  an  element  of  an  integrated  tactical  communication  systitm  and  is  related 
to  all  other  elementc  of  the  TRI-TAC.  system.. 

(U)  WORK  PERFORMED  BY;  The  ii-ll  seal**  development  of  the  CNCE  continues  on  contract  with  Hartin~Marletta  of  Orlando, 
PL. 

program  ACCOMPLISHMENTS  AND  ?UTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplislmenta:  A  contract  was  awarded  in  May  1975  to  Martin  Marietta  Corporation, 

Orlando,  FL.  for  the  full  scale  development  of  the  Nodal  Control.  Preliminary  design  review  for  the  hardware  on  the 
CNCE  was  completed  in  December  1973.  The  full  scale  development  effort  has  continued  with  emphasis  on  the  applications 
software  development.  Contractor  development  testing  of  the  Type  III  (single  shelter)  unit  early  FY  1978.  Developmental 
testing  of  the  type  I  (dual  shelter)  CNCE  begin  in  Aug,  1980,  and  continued  until  October,  1981. 

2.  (U)  FY  1982  Program;  The  CNCE  Varit.nt  developmental  program  (expanded  capacity  version)  will  begin. 

FY  1983  Planned  Program;  The  CNCE  Variant  will  complete  full  scale  development,  end  production  will 

’)egln. 

FY  1984  Planned  Program;  Continue  in  production. 

5.  (U)  Program  to  Completion;  Production  will  continue  with  initial  production  deliveries  iu  September,  19S5. 

6.  (U)  Milestones;  See  PE  level  summary. 


j 
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Project:  12260 

Program  Element!  <^28G10F 


DOD  lllsslon  Area:  Tactical  Cf^^uni  cat  Ions, 


Tit Ic :  Communlcatloas  Nodal  Control  Element _ 

Title:  Joint  Tactical  Commuai cations  (TRl-TAC) 
Budget  Activity:  Tactical  Programs,  #4 


7.  (Li)  Resources: 


RDT&E 


FY  1981 
Actual 

9,612 


FY  1982 
Estimate 

11,100 


FY  1983 
Estimate 

23,869 


FY  1984  Additional 
Estimate  to  Completion 


7,985 


Continuing 


Total 

Estimated 

Coses 

Not 

Applicable 


8.  (U)  Conparlsoa  with  FY  1982  Budget  Data:  Not  previously  broken  out  as  separate  project. 
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Pro  j ic  t ;  I280A _ 

Program  Elenentt  #2801 OF _ 

DOD  Mission  Area;  Tactlr.al  Cosmunlcatlcna  #3A!> 


Title ;  Coiwnunlcatlons  Systea  Control  Elenent 
Title:  Joint  Tactical  Cc>— unlcatlons  (TRI-TAC) 
Budget  Actlvltyj _ Tactical  Programs,  #4 


(U)  DETAILED  BACKCROUNJ  AND  DESCRIPTION;  The  Coaaiunlcatlons  Jystea  Control  Elenent  (CSCE)  and  Conaunlca lions  Nodal 
Control  Elenent  (CKCE)  are  elencnts  of  the  Tactical  Coanunicationi?  Control  Facility  (TCCP  —  originally  project 
number  2260.  2260  no4  shows  the  Nodal  Control  and  a  new  project,  2804,  has  been  established  to  show  the  Systeas 
Control  Element.  The  Systons  Control  la  toanagenent  oriented  and  will  provide  real  time  monitoring  and  data  base 
maintenance  of  comnunication  network  status  and  near  real  time  control  over  the  allocatlor  and  use  of  resources  within 
a  portion,  of  a  deployed  tactical  communications  network. 

(0)  RELATED  ACTIVITIES;  The  Systems  Control  Is  an  element  of  an  Integrated  tactical  communication  system  and  Is 
related  to  all  other  elements  of  the  TRI-TAC  system. 

(U)  WORK  PERFQgJlED  BY;  Sole  source  developmental  contract  will  be  awarded  to  Systems  and  Applied  Sciences, 

Rlverdale,  Md,  in  December,  1981. 

program  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  A  conttact  was  awarded  in  May  1975  to  Martin  Marietta  Corporation, 

Orlando,  FL,  for  the  validation  phase  of  the  Systems  Control.  This  coutract  was  terminated  In  1978,  and  a  joint 
service  working  group  was  formed  to  write  a  detailed  specif icctlon  for  the  Systems  Control.  This  specification 
was  completed  In  FY  81,  and  a  staall-buslness  (8A  set  aside)  contractor  was  chosen  to  perform  the  developmental 
efiort  (see  above). 

(U)  FY  1982  Program;  The  SvsteMS  control  will  begin  In  Full  Scale  Develcpment  i  prodc  e  six  units  for 
the  US  Army.  This  develcoment  will  be  Is  two  phases  beginning  with  a  software  prototype  demonstration 
phase . 

FY  1983  Planned  Program:  Continue  In  Full  Scale.  Development. 

FY  1984  Planned  Program;  Same  as  FY  1983  program. 

5.  (U)  Program  to  Completion:  Full  scale  development  of  the  Systems  Control  should  be  completed  in  FY  1986. 

6.  (U)  Milestones:  See  previous  chart. 
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ProJftcC:  #2804 _ _ 

Progr«B  E.leacnt :  #28010F 

DOD  Mis lion  Arsa:  Tactical  Coamunlcatloua,  #345 


Title:  Comiunl cat Iona  Syfctcc  Control  Element 
Title:  Joint  Tactical  Cofnunlcatlona  (TRI-TAC) 
Budget  Activity:  Tactical  Progfaaa,  #4 


7.  (U)  Rcaourcea: 


Total 

7Y  1981  FY  1982  FY  1983  FY  1984  Addltlonil  Eatlaated 
Actual  Eatleate  Eatleate  Eatlaate  to  Ooapletlon  Coata 
RDT&E  Noi; 

6,299  14,406  7,600  Continuing  Applicable 

8.  (U)  Compai-laon  wlch  FY  1982  Budget  Not  broken  out  aeparately  laat  year,  vaa  pert  of  project  2260 
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Projecn;  #2852 _ _  Title:  Upgrades 

Progrem  Element: ~  I28010P  Title:  Joint  Tactical  CoamunlcetioES  <TRI~TAC) 

DOO  Hlsslon  Area.:  Tectlcel  Coamuni  cat  Ions  #3^5  Budget  Activity:  Tectlcel  Frogreme,  _ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  continue!  Facility  Support  Elesent  aupport  Tor  Air  Force  Developed 
Equlpaent  at  Ft  Huachuca,  Az.;  beglnr  *:he  T&OPO  Path  Prediction  atudy;  purchaaee  tropoacatter  and  other  syatea'a  peculiar 
suppo'-t  equipment,  beglna  work  toward  the  development  of  a  TRI-TAC  Syatem  Uaer*a  Manual;  atarta  taaka  aaaoclated  with  a 
Short  Range  Wideband  Radio  piogram;  providea  addltioiial  effort  for  the  ONCE  Variant  development;  and  continue!  fiber  optics 
efforts  Including  ESD/HITRE  Interface  with  the  RADC  programa  and  ESD  participation  on  the  TRI-TAC  configuration  control 
board  for  fiber  optica. 

(U)  RELATED  ACTIVITIES:  Thia  project  providea  the  teat  aupport  at  Ft  Huachuca,  Az,  aa  dlrecttd  by  OSD,  providea  required 
user  manuals  for  the  production  equipment,  and  other  actlvltlea  aa  described  above;  all  of  the  activities  arc  related  to 
all  other  elements  of  the  TRI- TAG  ayatem. 

work  PERFORMED  BY:  MITRE,  development /product ion  contractors.  Government  l#b§,  and  rther  TB'J. 

(U)  PROGRAM  ACCOMPLI SHMEMTS  AND  FUTURE  PROGRAMS: 

I  .  (U)  FY  1981  and  Pr«.or  Accompllahmenta :  Minimal  efforts  to  support  tropo  path  prediction  and  fiber  optica. 

Note:  The  activities  described  above  begin  in  FY  83. 

i.  (U)  FV  1982  Program:  Same  «a  above. 

3.  (U)  FY  1983  Planned  Program?  Begl  n  to  provide  effoita  deacrlbed  in  'DESCRIPTION'  above. 

A.  (U)  FY  1984  Planned  Program:  Same  FY  1983  program. 

5.  (U)  Pro^  am  to  Coapletian:  Cont'»je  efforts  described  above. 

S.  (U)  MILESTONES:  11/ k 
^  •  Resources:  ($  In  thousand) 

Total 

FY  1981  FY  1982  FY  19C3 

Actual  Estimate  Estimate 

RDT4E  —  ^  —  ?,000 

8.  Conparlaop  with  FY  1982  Budget  Data:  Project  waa  established  aa  a  new  start  for  FY  1983 


FY  1984 
Estimate 


Additional 
to  Completion 
Contlruatloo 


Ev'^tmated 

Coats 

n/a 


! 
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Budget  Activity  Tactical  Progrpaa^  #A 

Program  Klement  I26OIOF,  Joint  Tactical  Communicationa  (TB.I-TAC) 


Test  ard  Evaluation 

1.  (U)  Development  Test  and  Evaluation;  The  Joint  Tactical  Communicationa  (TRI-TAC)  program  is  a  Joint  Service  »T’='Gv’ram 
uith  each  Service  responsible  for  the  development  of  assigned  equipment.  The  United  States  Air  Force  has  been 
assigned  four  items:  the  Tactical  Communications  Control  Facility  la  a  major  item.  This  report  presents  the  overview. 
Each  Service  and  National  Security  Agency  is  also  responsible  for  the  development,  test  and  evaluation  of  equipments 
tasked  by  the  Department  of  Defense.  Individual  test  plans  including  Interface  parameters  are  coordinated  with  the 
TRI-TAC  Office.  Initial  developmental  testing  will  be  conducted  in-plant  by  the  developing  contractor.  Developmental 
Testing  and  Evaluation  will  include  hardware  integration  testing,  Comounlcatlons  Security,  integration,  reliability 
and  malntainablty,  and  acceptance  testing  of  peripheral  equipment.  Joint  developmental  and  initial  operational 
testing  .)f  Air  force  developed  TRI-TAC  equipments  was  initiated  in  June,  1979  by  the  Joint  Test  Organisation  at 

Fort  Huachuca,  Arizona.  The  contractor  for  the  Communications  Nodal  Control  Element  of  the  Tactical  Communications 
Control  Facility  is  Martin-Marietta,  Orlando,  FL.  The  contractor  chosen  for  the  Communications  System  Control 
Element  is  Systems  A  Applied  Sciences  Corporation,  Rlverdale,  MD.  The  Raytheon  Co.,  Sudbury,  MA  is  the  prime  contractor 
for  the  Digital  Troposcatter  Terminal.  The  contractors  for  the  Digital  Nonsecure  Voice  Terminal  are  Magnavox  and 
V.-Systems. 

2.  (U)  Operational  Test  and  Evaluation;  JRI-TAC  test  and  evaluation  is  being  conducted  as  a  multiservice  combined 
development  test  and  evaluat ion/ Initial  op  rational  teat  and  evaluation  program.  The  acquisition  service/  agency 

has  overall  reapousibillty  for  operational  test  and  evaluation  of  each  of  the  TRI-TAC  equlpmeul«».  engineering 

development  models  of  «ach  TRI-TAC  equipment  will  be  operated  and  maintained  by  Army,  Navy,  Marine  Corps,  and  Air 
Force  personnel  during  initial  operational  testing.  These  personnel  are  selected  irou  the  using  commands  and  agencies 
on  the  basis  of  specialty  codes  expected  to  be  used  during  operational  equipment  deployment.  Testing  will  be  conducted 
primarily  at  Fort  Huachuca,  Arizona,  with  some  Interface  testing  planned  at  the  Uoval  facility  In  ban  Diego,  California. 

fU)  The  Air  Force  Teat  and  Evaluation  Center  has  operational  teat  and  evaluation  responsibility  for  the  Digital 
Nonsecure  Voice  Terminal,  Digital  Troposcatter  Radio  Terminal  (AN/TRC-170) ,  and  the  Tectic£i>l  Coumunlcatlon^  Control 
Facility.  The  Tactical  Communication!:  Control  Facility  comprises  the  Communications  Nodal  Control  Element  and  the 
Communications  System  Control  Element. 

(U)  Th?  Digital  Nonsecure  Voice  Terminal  full-scale  development  contract  awards  wnr«  made  in  July  1980  to 
General  Atronlcs  Corporation  (Magnavox)  and  E-Syatems,  Incorporated.  Joint  developmental/operational  testing  is 
(;'heduled  for  the  period  November,  1981  through  January,  1982.  Initial  operational  test  planning  vaa  coordinated 
with  the  United  States  Army  Operntional  Test  and  Evaluation  Agency, .United  States  Naval  Operational  Teat  and  Evaluation 
Agency,  United  States  Marine  Corps  Operational  Test  and  Evaluation  Activity,  National  Security  Agency,  Defense 
Communicationa  Agency,  and  United  States  Air  Force  using  and  supporting  cowaands.  Production  contract  is  scheduled 
for  June,  1982,. 
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Budget  Activity  Tactical  Programs, 

Program  EJement  f28010F,  Jo^nit  Tactical  Coinmunict.tlone  (TRI-TAC) 
Test  and  ^valuation 


(U)  The  Initial  Operational  Testing  and  Evaluation  of  Che  AN/TRC-170  was  completed  in  October,  1980, 
and  the  Air  Force  Test  and  Evaluation  Center  report  TRI-TAC  AN/TRC~170  (  )(V)  Tropo  lOTAE  Report  was  dated 
December  1980.  The  Air  Force  Test  and  Evaluation  Center  recommended  a  favorable  projection  decision  provided  that 
minor  discrepancies  are  corrected  to  Improve  reliability  and  antenna  mobility,  and  that  instrumentation  be  Incorporated 
into  the  development  models  and  the  system  be  retested  before  delivery  of  production  equipment  to  the  field. 

(U)  The  Communications  Nodal  Control  Element  Initial  operational  test  plan  was  coordinated  with  all 
service  test  agencies,  the  National  Security  Agency,  the  Defense  Communications  Agency,  and  the  Air  Force  using  and 
supporting  commands.  Joint  developmental/operational  testing  began  in  June^,  1980,  and  was  completed  October,  1981. 

Army  System  Acquisition  Review  and  Joint  Production  Review  are  scheduled  for  late  1982,  and  contract  award  is 
scheduled  for  December,  1982. 

(U)  The  Communications  System  Control  Element  program  has  been  restructured  and  redefined.  Contract  award 
foe  full  scalv  development  is  scheduled  fnr  February,  1982  and  the  contract  will  provide  for  the  development  of  six 
units  for  the  Army.  The  Air  Force  does  not  at  the  present  time  have  a  stated  requirement  for  this  system.  Test 
planning  will  commence  in  mid  1982. 

(U)  The  United  States  Army  Operational  Test  and  Evaluation  Agency  has  operational  test  and  evaluation  responsi¬ 
bility  for  the  AN/TYC-39  message  switch,  AN/TTC-39  circuit  switch,  digital  group  multiplexer,  mobile  aubscrlber 
equipment,  mobile  record  trcfflc  terminal,  and  net  radio  interface.  Air  Force  Technical  Evaluation  Center  is  partici¬ 
pating  in  testing  and  test  planning  for  those  TRI-TAC  equipment  Items  which  are  programmed  to  enter  the  Air  Force 
Inventory.  There  was  no  Air  Force  participation  planned  for  the  Net  Radio  Interface  or  Hoblle  Subscriber  initial 
operational  testing. 

(U)  Four  AN/TYC-39  message  swltcnes  were  tested  from  February,  1979,  through  May,  1980,  During  the  test, 
the  AN/TYC-3**  showed  the  potential  to  provide  a  significant  Improvement  in  message  throughput,  decreased  operator 
Workload,  and  message  traffic  accounting.  Defense  Systems  Acquisition  Review  Council  milestone  III  was  in  March, 

1980,  and  recomaended  production  of  the  /,:i/TYC-39.  The  Air  Force  Technical  Evaluation  Center  report  was  dated  Octooer, 
1979.  Production  contract  waw  awarded  in  September,  1980.  (GTE  Sylvania). 

(U)  Four  AN/TTC-39  circuit  switches  were  tested  from  13  November,  1979,  to  20  May,  1980.  Although 
deflclenclea  were  discovered,  the  July,  1980,  Defense  Systems  Acquisition  Review  Council  milestone  III  recommended 
production.  Because  the  software  tested  iu  the  AN/TTC-39  was  not  the  software  to  be  procured,  additional  testing  was 
planned  from  November,  1980,  to  February,  1982,  to  test  the  operational  software.  The  Air  Force  Test  and  Evaluation 
Center  report  is  dated  August,  1980.  Production  contract  was  awarded  in  September,  1980.  (GTE  Sylvania). 
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Budget  Activity  Tactical  Prograas,  #4 

Progiam  Element  #28010,  Joint  Tactical  Oomnunlcatlons  (TRJ^TAC) 

Test  and  Evaluation 

(U)  Digital  Croup  Multiplex  equipment  is  currently  being  tested  as  l:::)tegral  parts  of  other  individual  TRl-TAC 
equipments.  In  addition,  a  separate  Digital  Group  Multiplex  Initial  Operational  Test  was  conducted  by  the  Army  and 
the  Marine  Corps  from  September  through  November  1980.  Those  elements  of  the  Digital  Group  Multiplex  family  planned 
for  Air  Force  use  showed  a  potential  to  be  operationally  effective;  however,  their  operational  suitability  was 
deficient.  The  production  decision  was  in  July  198?.  The  Air  Force  Test  ard  Evaluation  Center  report  TRl-TAC 
Digital  Group  Multiplex  (DGH)  lOT&E  Air  Force  Evaluation  Report  was  dated  M/y  1981. 

(U)  The  National  Security  Agency  has  test  and  evaluation  responsibility  for  all  communications  jecurity  Items 
being  procured  in  the  TRl-TAC  programs.  Except  for  the  coospuuicatlons  security  equipment  associated  with  the  Advanced 
Narrowband  Voice  terminal,  separate  periods  of  initial  operational  testing  and  evalua*:ioii  are  not  planned.  The 
conff'uuications  security  equipment  items  are  being  trusted  in  conjunction  with  iutraoperabllity,  interoperability, 
and  communications  security  tests  conducted  during  initial  operational  testing  and  evaluation  of  the  parent  equipment 
(e.g.,  AN/TYC-39,  Nodal  Control,  Advanced  Narrowband  Digital  Voice  Terminal,  etc.). 

(U)  The  United  States  Marine  Corps  Operational  Test  and  Evaluation  Activity  has  operational  test  and  evaluation 
responsibility  for  the  Unit  Level  Switch  program.  The  Unit  Level  Switch  comprises  three  equipment  items:  an  AN/TTC-A2 
Unit  Level  Circuit  Switch,  an  SB-3885  switchboard,  and  an  AN/GYC-7  Unit  Level  Message  Switch.  There  are  no  Air 

Force  plans  to  procure  the  AN/GYC-7 .  Thu  AN/TTC-A2  and  SB-3865  will  be  simolraneously  tested  at  the  Port  Huachuca 

test  bed.  The  Air  Force  Test  and  Evaluation  Center  is  participa'ting  in  initial  operational  teat  plan  development 
with  the  Marine  Corps  Testing  Agency,  end  Initial  Operational  Test  &  Evaluation  1«  currently  scheduled  for 
November,  1982  through  March,  1983.  A  production  decision  is  scheduled  for  June,  1983. 

(U>  The  Tactical  Digital  Facsir tie  initial  operational  testing  and  evaluation  was  conducted  from  April,  1981, 

through  July,  1981  with  the  Air  Force  Test  and  Evaluation  Center  participating  in  the  testing  at  Ft  Huachuca,  AZ. 

Test  results  indicated  that  operational  performance  was  not  satisfactory,  and  reliability,  maintainability, 
end  availability  still  require  improvement.  This  program  is  being  restructured  by  the  Navy. 

(U)  The  Advanced  Narrowband  Digital  Voice  Terminal  xs  in  the  full  scale  engineering  development  phase. 

The  Air  Force  Test  and  Evaluation  Center  will  participate  in  operational  test  plan  development  with  the  United  States 
Naval  Operational  Test  and  Evaluation  Agency.  Initial  operational  testing  and  evaluation  is  scheduled  from  November, 
1983  through  April,  198A.  Initial  operational  testing  and  evaluation  of  the  communications  security  equipment 
associated  with  the  Advanced  Narrowband  Digital  Vaice  Terminal  is  scheduled  from  August  1982  tr  May,  1983.  A 
production  decision  is  scheduled  for  July,  198A. 
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Budget  Activity  Tactical  Programa,  #4 

Program  Element  #28010F,  '!olnt  Tactical  Communications  (TRI-TAC) 
Teat  and  Evaluation 


3.  (U)  System  Characterlatlca: 


EQUIP^^NT 

de'scrYption 

Tactical  Communications  Control  Facility 

^Provides  automated  technical 

(Conalatd  cf  Communications  Nodal  Control 

control  facilities  for 

Element,  Communications  System  Control 

*-  Node  Control  &  Management 

Element) 

”  Line  conditioning  &  Interface 

-  Performance  monitoring 

-  Rerouting 

*  Record  keeping 

-  Dlrscicrx  control 

Tropoacatter  Terminals 

^  Family  of  modular  digital  Trcpo 

terttln&ls 

Pover  Range 

•  Type  1  10  Kilowatts  200  miles 

•  Type  2  1.5  Kilowatts  100-7.00  miles 

*  Type  3  .66  Kilowatts  0-100  miles 

*  Data  Rate  2.048  Megabits /second 

Digital  Nooecc  lie  Voice  Terminal 

*  Digital  Telephone 

*  Gonticjuously  variable  slope  delta 
modulation 

*  4  wire  common  battery 

Electrically  compatible  with  TRI-TAC 
secure  telephone 
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FY  1983  RDT&E  DESCRIPTIVE  SU»4AflY 


Program  Element;  #35687F 

DOD  Mission  Area:  Multimission,  Technology  &  Support,  374 


(U)  r.CSOURCES  (PROJECT  LISTING) ($  In  thousands): 


Title:  Eleotronic  Combat  Intelligence  5 
Budget  Activity:  Tactical  Program, 


Project 

Number  Title 


Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Costs 


EC  Intelligence  Support  0  1400«  2623  1817  CONT  N/A 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  EC  Intelligence  Support  RDT4E  funds  will  support  Electronic  Warfare 
(EW)  Data  Ba?^  development  and  threat  Simulator  Validation.  The  EW  Data  Base  supports  USAF  development  and  reprogramming 
of  Electi’onlc  Countermeasures  (ECM)  and  threat  radar  warnin5  receivers,  p  ^ 

BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  USAF  is  procuring  EC  systems  (EF-111,  F«4G  Wild  Weasel,  COMPASS  CALL)  which 
require  detailed  radar  parametric  intelligence  information  to  be  effective.  In  addition,  the^ 

_  Testing  these  new  systems  and  training  aircrews  requires  validated  threat  radar  simulators.  This  program  element 
provlJes  the  funds  for  the  EW  Data  Base  development  and  threat  simulator  validation. 

(U)  COMPARISON  WIT'i  FY  1982  DESCRIPTIVE  SUMMARY: 


HDi.iE 

Operation  and  Maiiitenarce 
Procurement  (Other) 

(U)  OTHER  APPROPRIATION  FUNDS: 

Operation  and  Maintenance 
Procurement  (Other) 


FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

1400 

1200 

CONT 

N/A 

1075 

1534 

CONT 

N/A 

313 

315 

CONT 

N/A 

1100 

1200 

1700 

CONT 

N/A 

304 

313 

292 

CONT 

N/A 

•  Funded  under  Simulator  Development  PE  64735. 
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Program  Element:  #35887F  Title:  Electronic  Combat  Intelligence  Support 

DOD  Mission  Area:  Multimission.  TechnolcAV  A  Support.  374  Budget  Activity:  Tactical  Programs  4 

DETAILED  BACKGRO^JND  AND  DESCRIPTION:  The  USAF  has  a  current  ^ 

'which  can  be  reprogrammed  to  display/ jam  current  threat  radar  systems.  The  Electronic  Warfare  Data 
Base  at  the  Foreign  T^iclinclogy  Division  at  Wrlght-Patterson  AFB,  Ohio  will  provide  the  Intejllgence  informa tion/ana lysis 
to  support  this  investment  in  EW  reprogragpable  equipment,  in  addition  funds  will  provide 

Jin  support  of  the  Command,  Control,  Communications  Countermeasures  (c3cm)  Data 
Base  to  be  developed  at  the  Electronic  Security  Command  at  Kelly  AFB,  Texas.  The  C^CM  Data  Base  will  support  such 
aircraft  as  the  EF-III ,  F-^IG  Wild  Weasel  and  COMPASS  CALL  with  detailed  radar  and  communications  parametric  intelligence 
information  required  for  them  to  accomplish  their  missions.  In  order  for  newly  developed  Electronic  Countermeasures 
Equipment  to  be  effective,  we  must  test  these  systems.  The  Threat  Simulator  Validation  program  insures  that  our  threat 
radar  system  simulations  currently  under  development  and  those  already  fielded  are  accurate  replicas.  This  is 
accomplished  by  comparing  the  most  current  intelligence  data  (Intelligence  Data  Input  Package)  with  the  simulator  under 
design  c!‘  fielded.  These  simulators  are  used  in  OT&E,  DT4E,  and  in  the  Air  Force  Electronic  Warfare  Evaluation  Simulator 
(AFEWES), 

RELATED  ACTIVITIES;  Tnis  Program  Element  supports  all  Electronic  Coft,‘bat  intelligence  requirements.  It  interfaces 
with  PE  2802‘F  Electronic  Combat  Support  in  development  of  the^ 

J  FY  82  PE  title  SIMVAL  was  changed  to  Electronic  Combat  Intelligencs  Support  and  expanded 
to  Include  EW  Data  Base,  C^CM  data  base  and  a  classified  program. 

(U)  WORK  PERFORMF'D  BY:  The  Foreign  Technology  Division  (FTD)  at  Wright-Pattersoa  AFB  is  responsible  for  the  EW  Data  Base 
development  using  in-house  and  contract  resources.  Current  Electronic  Warfare  Integrated  Reprogramming  (EWIR)  Data  Base 
development  is  being  accomplished  by  PJanning  Research  Corporation  (PRC)  field  office  at  Dayton,  Ohio.  FTD  is  also 
responsible  for  the  threat  simulator  validation  program  for  new  simulators  under  develop&>ent.  This  work  is  currently 
accomplished  by  Applications  Research  Corporation  (ARC),  Dayton,  Ohio. 

PROGRAM  ACCOHPLISHKEKTS  AND  FUTURE  PROGRAMS: 


1.  FY  1981  and  Prior  Accomplishments;  This  PE  did  not  exist  in  FY  1981;  however,  the  Threat  Simulator 
Validation  effort  at  FTD  was  funded  undar  development  PE*3  64735F  and  647 38F. 

J  Funds  to  acco3>pllsh  the  initial  C^CM  Data  Base 

development  were  transferred  to  PE  358b7F  (8OOK). 

2.  FY  1982  Program:  PE  35887F  actually  came  into  being  with  3400  funds  for  Air  Force  Electronic  Warfare  Center 
(AFEWC)  validation  uf  operational  simulators  and  the  3600  funds  for  FTD  validation  of  new  simulators  in  acquisition  was 
zeroed.  The  FTD  validation  effort  was  funded  under*  PE  64735F  Range  Improvement  Program  because  of  its  Import^ce  to 
Testing  and  Training.  T 

3.  FY  1983  Planned  Program;  Planned  pj'ograu  funds  increased  from  1400K  to  2647K.  This  increase  was  a  * esult 
of  the  efforts  to  build  an  EW  data  base  and  C^CM  data  base  to  support  reprogrammable  EW/ECM  systems.  This  increase  in 
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Program  Element:  #S5887F  Title:  Electronic  Combat  Intelligence  Support 

DOD  Mission  Area:  Multlmlsslon,  Technology  &  Support.  374  Budget  Activity:  Tactical  Programs  4 

funds  will  provide  for  data  base  management  system  development  to  insure  all  sub-files  within  the  £W  Data  Base  are  com¬ 
patible  and  fund  initial  communications  parametric  analysis  in  support  of  the  c3cM  Data  Base.  The  previously  planned 
1400K  funds  the  validation  of  20  simulators.  T 


J 

4.  FY  1984  Planned  Program:  Programmed  fundt  will  continue  to  develop  the  EW  Data  Bise  files?  and  work  toward 

communications  capability  for  dally  update  of  data  elements.  In  addition  the  following  simulators  are  scheduled  for  vali¬ 
dation.  T 

3 

Program  to  Completion:  Continue  to  validate  the  new  Emulators  as  they  are  acquired.  Current  rate  is  about 
6-10  pe^r  year.  Continue  development  of  the  EW  Data  Base  to  include 

jand  automate  the  process  of  Intelligence  Data  Input  Package  (IDIP)  production  at  FTD. 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources :  Not  applicable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Suimaary:  Not  applicable* 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #A1115F _  Title:  C-130  Airlift  Squadrons _ 

DOD  Mi8is:ion  Area:  Intretheater  Airlift.  1228  Budget  Activity:  Tactical  Programs,  fh 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thouaanda); 


Project 

FY  1981 

PY  1982 

FY  1983 

PY  1984 

Total 

Additional  Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  CompletHon  Cosf^ 

TOTAL  FOR  PROGRAM  ELEMEOT 

9,000 

14,944 

688 

486 

25,118 

STOL  Performance  Improvements 

Modular  Aerial  Spray  System 

Air  Droppable  Airfield  Lighting 

9,000 

14,944 

688 

486 

23,944 

688 

486 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  KEEP:  The  utility  and  flexibility  of  military  forces  are  related  directly 
tj  their  strategic  and  tactical  mobility.  C-130  forcen  not  only  provide  delivery  of  combat  forces  directly  into  an 
objective  area  both  during  and  subsequent  to  the  assualt  phase  of  an  operation.  They  rapidly  deliver  sustaining  supplies 
and  equipment  by  either  airlanding  and  offlcudlng  or  by  other  delivery  modes  such  as  airdrop  or  LAPPS  (Low  Altitude 
Parachute  Extraction  System).  RDT&E  of  Incremental  product  Improvement  to  those  C-HO  aircraft  engaged  in  missions 
other  than  tactical  airlift  is  also  provided  in  this  program  clement. 

BASIS  FOR  FY  1983  RDT^E  REQUEST:  'J'he  FY  1983  program  will  provide  engineering  development  and  tast  of  modular  aerial 
sp:  ‘y  equipment  for  the  C-130.  The  current  DOP  aerial  spray  capability  is  maintained  by  the  Air  Force  Reserve  flying 
thi  C-123K.  This  is  the  only  U.S.  capability  for  controlled  spray  application  over  large  areas  and  has  both  peacetime 


and  wartime  missions.  The  C-123K 
C-i30  will  ensure  continuation  cf 

aircraft  are  programmed  for  phase  out 
this  important  national  capability. 

and  the  development  of 

thlr  equipment  for  the 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

Total 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

fY  1981 

Estimate 

Eetiaate 

Estimate 

to  Completion 

Costs 

RDliE 

9,000 

15,000 

24,000 

I 

J  i 
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Program  Element :  I  A1115F _ _  _  Title;  C-130  Airlift  Squadrons _ 

DOD  Mission  Area:  Intratheater  Alrllf t ,"^228  Budget  Activity:  Tactical  ProgranisV  #4 

(U)  OTHER  APPROPRIATION  FUNDS: 


PY  1981 

PY  i9%2 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Procurement  (Aircraft)  (PE  #27241F)* 

(Quantity— MC-130H) 

27.000 

(2.  Longlcsd) 

75,200 

(2) 

342,800 

(10) 

445,000 

(12) 

Procurement  (Base  Malnt  and  Support  Equlp)(PE  141115?) 
(Qiallty) 

1.500 

(2.529) 

1,600 

"Includes  Initial  spares 
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Program  Element:  #  41115F _ _ 

DOD  Mission  Area:  Intratheatcr  Airlift,  #228 


Title;  C--130  Airlift  Squadrons _ 

Budget  Activity:  Tactical  Programs,  #4 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  STOL  IMPROVEMENTS.  Two  dozen  C-130s  have  been  modified  over  the  past  several 
years  with  equipment  which  makes  them  uniquely  qualified  for  a  range  of  special  operations.  One  shortfall  remaining 
is  the  ability  to  operate  out  of  short,  austere  landing  fields.  Th^,s  project  will  test  and  refine  short  takeoff  and 
landing  (STOL)  technology  options  v'hich  can  be  incorporated  on  USAF  special  operations  €-130  aircraft.  These  include 
both  aerodynamic  and  avionic  options.  The  aerodynamic  changes  are  anticipated  to  significantly  reduce  stall  spetids  and 
enhance  stability,  control  and  flying  qualities  at  the  lower  flying  speeds  associated  with  STOL  operations.  Tests  of  an 
Integrated  flight  dlrector/autopilot  and  sensor  display  ayaten  is  also  planned.  MODULAR  AERIAL  SPRAY  SYSTEM.  The  only 
United  States  capability  for  controlled  application  of  aerial  spray  over  large  areas  resides  in  C-lZik  special  purpose 
aircraft  maintained  and  operated  by  the  Air  Porce  Reserve.  These  aircraft  have  reached  the  end  of  .heir  useful  life  and 
A  replacement  must  be  found.  This  project  will  design  and  test  a  modular  aerial  spray  system  to  fit  on  the  C-130.  If 
successful ,  this  (lystem  will  eliminate  the  complex  tankage  and  plumbing  system  found  on  the  €*-123^  and  will  rosult  in  a 
system  much  easier  to  maintain  and  far  less  costly  to  acquire.  TACTIC/X  AIRFIELD  LIGHTING.  Present  and  future  tactical 
airlift  operatlors  require  operations  into  austere  areas.  To  conduct  operations  in  these  austere  arets  MAC  combat  control 
teams  (CCTs)  must  exercise  terminal  control  and  provide  reliable  and  effective  aide  for  acquisition  of  Landing  Zones, 

Drop  Zones  and  Extraction  Zones  during  combat  airlift  misaions.  This  project  will  design  the  packaging  and  accomplish 
pre-production  engineering  for  electroluminescent  (EL)  lighting  systems  currently  undergoing  development  testing.  The 
EL  lights  are  brighter,  lighter,  and  easier  to  handle  than  current  tactical  clrfleld  lighting  equipment  and  will  lead 
to  safer  night  tactical  airlift  operationa. 


RELATED  AC74'iVlTIES;  Aircraft  procurement  fuftda  for  long  lead  laaterlala  have  been  included  in  the  FY  19S2  amended 
budget  for  a  f  1 low-on  program  identified  as  MC-130H,  PE  #272AIF,  Thu  MC-130H  progriui  provides  for  twelve  aircraft 
to  satisfy  recently  revealed  shortfalls  in  the  size  and  capability  of  our  special  operationa  force.  NASA  is  providing 
technical  assistance  to  determine  if  the  air  flow  pattern  surrounding  the  C-I30  aircraft  is  suitable  for  the  aorial 
spray  ulssion. 


I 
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Program  Element:  #  A1115F _ _ 

IX)D  Mlaalcn  Area:  Intratheater  Airlift,  ^228 

(U)  WORK  PERFORMED  BY;  Air  Force  Syatema  Command's  Aeronautical  Syatema  Division,  Wrlght'Patteraon  Air  Force  Base,  Ohio 
la  responsible  tor  the  manage  of  the  3'^L  Improvement  program.  Principal  contractors  rre:  Lockhaed-^Georgia  Company, 
Marietta,  Georgia i  International  Business  Machines,  Federal  Systems  Division,  Ovego,  New  York;  and  Texas  Instruments, 
Incorporated,  Dallas,  Texas.  Warner  Robins  Air  Logisitics  Center  (WRALC)  is  responsible  for  the  management  of  the 
aerial  spray  program.  The  aerodynamic  feasibility  study  will  be  done  under  contract  by  Lockheed  Georgia  Company  with 
assistance  from  KASA  and  the  US  Park  Service.  It  is  anticipated  that  hardware  design  will  also  be  accomplished  by  Lock¬ 
heed  under  cont/cact  to  WRALC.  The  tactical  airfield  lighting  system  effort  will  be  managed  by  the  Productivity,  Rella- 
lility.  Availability,  and  Maintainability  (PRAM)  office  cf  Aeronautical  Systems  Division. 

■  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  PY  1981  and  Prior  Accomplishments;  Completed  flight  test  cl  the  aercdynaalc  changes  and  obtained  parametric 
performance  dais.  Tested  a  non-ii:tegrate<!  avionics  package.  Designed  an  Integrated  flight  director/autopilot  ana  sensor 
display  system- 

2.  (IM  FY  1982  Planned  Program;  Install  and  “eat  the  Integrated,  self-contained  landing  avionics.  Refine  and 
conduct  additional  aerodynamic  test-^.  Late  in  thia  fiscal  year,  the  temporary  modifications  to  the  alL'crsft  will  be 
removed  and  the  test  aircraft  returned  to  normal  airlift  operations. 

3.  (U)  FY  1983  Planned  Program;  Design  and  build  a  portable  modular  aerial  spray  unit  that  will  fit  In  a  C- 130 
alrciaft.  Conduct  a  very  limited  flight  test  to  verify  the  ability  of  the  C-130  to  act  an  s  spray  platform  using  this 
modular  equipment. 

*  4.  (U)  FY  1984  Planned  Program:  Design  packaging  and  accomplish  production  engineering  for  Landing  Zone  (LZ), 

Drop  Zone  (DZ)  and  Extraction  Zone  (EZ)  portable  lighting.  Procure  lights  and  place  In  the  operational  inventory. 

5.  (U)  Program  to  Completion;  Not  Ap,yllcable. 

6.  (li)  Ml legtones :  Not  Applicable. 


Title:  C-130  Airlift  Squadrons _ 

Budget  Activity:  Tactlcsl  Erogrems,  #4 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #A1118F 

Title;  C-141 

Squadrons 

DOD  Misi^ion  Area:  Airlift.  #261 

Budget  Activity:  Tactical  Programs, 

74 - 

(U)  RESOURCES  (BUDGET  LISTING):  ($  in  thousands) 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number  Title 

Actual 

Estimate 

Estlsiate 

Estimate 

to  Completion  Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

7  rooo ' 

)  ,282 

1,948 

1,729 

11,959 

2854  C-5/C-141  AIR  REFUELING  PART  TASK  TRAINER 

1,282 

1,948 

1,729 

4,950 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED; 

The  C-141  provides  rapid  worldwide 

airlift  of 

personnel  and 

supplies 

m  hupport  0£  DOD  and  national  altaiona.  Tanker  support  for  training  la  Halted  and  the  Military  Airlift  Coeoand  does 
not  have  aircrew  training  devices  for  air  refueling  qualification  and  continuation  training  of  the  airlift  pilot  force. 
The  air  refueling  part  task  trainer  will  ensure  that  the  airlift  force  remains  fully  ready  to  p^rfera  Its  slssiou. 


^U)  BASIS  FOR  FY  1963  RDT&E  REQUEST;  Source  selection,  contract  award  and  prellalnary  design  review  for  the  Air  Refuel- 
iiig  Part  Task  Trainer  will  be  accomplished. 

COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY;  Not  Applicable 


(U)  OTHER  APPROPRIATION  rtJNDS; 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Eatlaated 

FY  ir81  Estimate 

Estimate 

Estimate 

to  CoaplerloD 

Costs 

Project  2854; 

Procurement  (Aircraft) 

1,400 

19,200 

20,600 

(Quant  l»^y) 

(1) 

(6/ 

0) 

RDT4E  (Program  Element  #4111*^^) 

’  ,282 

1,948 

1,729 

4,959 

Procurement  (Alrcrr.ft)  (Program  Element  #4Ui9F) 

1,500 

19,800 

21,300 
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Project:  2854 _ _ _ _  Title;  C-5/C-141  Air  Refuel  Part  Task  Trainer 

Program  Ele«ent;  #41118F^ _  _  Title;  C~1h1  Squadrone _ _ _ 

DOD  Kleslon  Arg&;  Airlift,  #261  Budget  Activity:  Tactlcel  Prograc,  l4 

(U)  DETAUP.D  BACKGROUND  AND  DESCRIPTION;  Use  of  aircraft  for  Military  Airlift  Coaeiand  (MAC)  C-5  ajd  C-141  pilot  air  re¬ 
fueling  (AR)  training  la  erpenalve  and  requires  dedicated  sup^rt  by  th«!  Strategic  Air  Consand  tanker  force.  Tanker 
support  for  training  la  Halted,  and  MAC  does  not  have  aircrew  training  devices  for  AR  qualification  and  continuation 
training  of  the  airlift  pilot  forc2.  Even  If  C-S  and  C-141  flight  simulators  were  adequately  equipped,  there  Is  Insuf¬ 
ficient  aachlne  tlue  available  to  satisfy  AR  training  requirements.  This  project  will  provide  a  s/nthetlc  training 
device  that  provides  the  fundameutal  visual,  audio,  flight  control,  and  buffet  cues  necessary  for  realistic  aR  training. 
It  use^  a  coapion  cockpit  for  both  the  C-S  and  C-141  and  will  allow  almulated  air  refueling  with  both  KC-155  and  KC-10 
tankers. 

Related  activities:  Cost  for  this  developaent  and  procurement  Is  shared  with  PE  41119F,  C-5  Squadrons. 

FEkFORMED  B^ :  The  design  atui  developmeuL  will  be  naoaged  by  the  Aeronautical  ^Systems  Dlvielon  of  Air  Force 
Sysieas  Cosuoand. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1961  and  rrlor  Accomplluhments:  Not  Applicable 

2.  (U)  FY  1952  Planned  Program:  Not  Applicable 

FY  1983  Planned  Program:  Project  will  commence  with  source  selection  and  contract  award.  Development 
will  progress  to  the  point  where  a  preliminary  design  review  will  be  conducted  by  the  govemmunt  System  Program 
Office  (SPO). 

FY  1984  Planned  Program:  Development  will  continue.  Critical  Design  Review  (CDR)  Is  planned  for  early 
m  FY  1984.  Production  of  the  initial  lest  article  will  be  completed  during  this  flsesl  yecr. 

Program  cc  Completion:  The  Initial  unit  will  enter  teat  In  FY  19B5 .  Orders  for  units  two  (2)  through 
seven  C’)  will  be  placed  iti  FY  1985.  All  units  will  be  delivered  and  training  will  commence  in  mid  FY  1986. 
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;*roject:  2854 _ _ _ 

^rograa  Elenent:  #4llI8F _ 

DOD  Mission  Ares:  Airlift, 


Title;  C-5/C~141  Air  Refuel  Part  Task 

Tit  If- ;  C^~141  Squadrons _ 

Budget  Activity:  Tactical  Program, 


6.  (U)  Milestones;  Date 

February  1980 
October  1982 
Novenber  1983 
Noveabej;  1984 
March  1986 

Resources ;  Not  Applicable 

8.  (U)  Coaparlson  with  FY  1982  Descriptive  Su— ary;  Kor  Applicable 


A.  MAC  SON  C3-79  Validated 

B.  Contract  Avard 

C.  Critical  Design  Review 

D.  Start  Test 

E.  Ready  for  Training 
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7\  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #41 119? _ 

DOD  Mission  Area;  Airlift,  #261 


Title:  C~5  Souadrons _ 

Budget  Activity;  Tactical  Programs,  #4 


( U )  RESOURCES  (BUDGET  LISTING):  ($  in  thousands) 


Total 


Prcjec'v 

FY  1981 

PY  1982 

FY  1985 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion  Costs 

TOTAL  FOR  PROGRArt  Zl^EIT." 

10,955 

15,541 

8,077 

5,997 

■5,229 

‘.77,829* 

410A 

C-5A  WING  MODIFICATION  PROUaAM 

10,955 

15,541 

6,795 

1  ,549 

170,620 

2854 

C-5/C-141  AIR  REFUEL  PART  TASK  TRAINER 

1,282 

1,948 

1,729 

4,929 

ADMINISTRATIVE  AND  COMMAND  SUPPORT 

500 

1,500 

2,000** 

*  Includes  $250K  for  FY  80  Congressioually  Mandated  Mobility  Study 

**  The  $500,000  shown  in  PY  04  and  the  $1 ,500,000  under  the  Additional  to  Completion  columns  for  Adminstration  Command 
Support  was  placed  in  PE  41119P  in  error.  These  3600  funds  are  earmarked  for  civilian  pay  of  those  Air  Force  Systems 
Command  personnel  directly  associated  with  the  new  procurement  of  C-*5B^'!.  These  funds  till  be  transferred  to  the 
proper  program  element,  PE  65806F,  during  the  84  POM  exercise. 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  0-5A  provides  rapid  worldwide  airlift  cf  personnel  and  supplies 
in  support  of  DOD  and  national  missicns.  It  represents  the  only  aircraft  in  the  strategic  mobility  force  capable  of 
airlifting  large  "outsize"  cargo.  The  Wing  Modification  will  insure  the  future  availability  of  the  C-5  force  by  providing 
wing  life  compatible  with  the  remaining  life  of  the  non-wing  structure  of  the  aircraft.  Tanker  support  for  training  is 
limited  and  the  Military  Aiilift  Command  does  not  have  aircrew  training  devices  for  air  refueling  qualification  and  con¬ 
tinuation  training  of  the  airlift  pilot  forie.  The  air  refueling  part  task  trainer  will  ensure  that  the  airlift  force 
refa.lns  fully  ready  to  perform  its  mission. 


(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST;  Damage  tolerance  testing  of  the  fatigue  test  wing  through  the  third  lifetime  of 
testing  of  90,000  cyclic  test  hours  will  be  accomplished  in  this  fiscal  year.  The  Follow-On  Test  and  Bvaluaticu  flight 
teat  program  will  be  completed  by  May  1982  and  the  results  will  be  reported.  Source  selection,  contract  award  and  pre¬ 
liminary  design  review  for  the  Air  Refueling  Part  Task  Trainer  will  be  accomplished.  Cost  es time  tea  for  the  Wing  Mod¬ 
ification  were  validated  by  an  Independent  Cost  Assessment  completed  in  October  1979  in  support  of  Miloatone  III  and 
are  based  upon  a  negotiated  contract  with  Lockheed-Georgia  Company. 
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Project:  .f41  OA  _ _ _  Title:  C~5A  Win^  Modification 

Pro.iram  Element:  #^119F _ Title;  C-5  Squadrons  ~  " 

rOD  Mission  Area:  Airlift,  #261 _  Bridget  Activity:  Tactical 

(U)  UETAILEB  BACKGROUND  AND  DESCRIPTION;  The  C-5A  aircraft  cannot  achieve  its  design  service  life  of  ^0,000  hours  with 
its  current  wing.  The  safe  limit  of  the  current  wing  has  been  assessed  as  7100  Representative  Mission  Profile  hours. 
Discovery  of  inherent  design  and  materials  deficiencies  in  the  G-5A  wing  structural  components  date  back  to  the  first 
failure  of  the  static  test  article  in  1969,  and  a  second  failure  in  1971.  In  addition,  experience  gained  from  testing 
of  two  fatigue  teat  articles  inidicates  that  the  wing  service  life  is  far  short  of  its  design  goal.  In  1972,  an 
Independent  Review  Team  of  hignly  qualified  engineering  talent  was  formed  ta  examins  all  aspects  of  the  C-5  struc¬ 
ture.  After  a  year's  study,  it  concluded  that,  except  for  the  wing,  the  C-5  stiucture  should  be  capable  of  attaining 

30,000  hours  of  service  .ife.  The  team  provided  a  range  of  options  to  increase  the  life  of  the  aircraft  and,  from  these 
options  the  Air  Force  selected  the  current  modification  program  which  has  evolved  to  total  replacement  of  the  center, 
inner,  and  outer  wing  boxes  which  are  the  load  carrying  structural  component  of  the  wing.  The  approach  in  the  design 

of  the  new  structure  is  to  reduce  stress  levols  by  the  addition  of  necessary  material.  The  material  to  be  used  in  ths 

new  boxes  is  a  different  alloy  possessing  greater  fracture  tougimess.  By  installing  the  longer  life  wing,  the  avail¬ 
ability  of  the  C-5A  to  the  strategic  mobility  forces  is  assured  beyond  the  year  2000. 

(U)  RELATEi)  ACTIVITIES:  The  C-5A  force  is  being  managed  by  the  Military  Airlift  Command  and  by  San  Antonio  Air  Log¬ 
istics  Center  to  assure  that  wing  life  limits  will  not  bo  reached  prior  to  the  scheduled  modification  program  input 
dates.  This  effort  involves  individual  aircraft  flying  time  management,  payload  limitations  and  mission  profile 
restrictions. 

(U)  WORK  PERFORMED  PY;  The  design  and  development  testing  is  being  managed  by  the  Aeronautical  Systems  Division  of 
Air  Force  Systems  Command.  A  contract  for  the  design  and  testing  was  awarded  l;o  the  Lockheed-Georgia  Company,  Mar¬ 
ietta,  GA  in  December  1975-  A  productior  contract  for  the  fabrication  and  installation  of  the  replacement  wing  com- 
ponencs  for  the  76  unmodified  aircraft  was  awarded  to  Lockheed-Georgia  Company  in  July  1980.  AVCO  Nashville,  TN, 
was  a  major  subcontractor  for  the  fabrication  of  the  two  test  "kits"  and  will  fabricate  major  sections  of  the  pro¬ 
duction  components. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

1.  (IJ)  FY  1981  and  Prior  Accomplishments:  In  Deceml  ar  1973  a  contract  was  awarded  to  the  Lockheed-Georgia 
Compaiij  for  the  design  of  the  wing  modification  for  the  C-5A  aircraft.  Options  for  the  fabrication  and  testing  of  two 
prototype  wing  modification  kits  were  exercised  In  January  1937  with  the  release  of  long  lead  materials  for  the  kits. 

The  wing  modification  design  tas  completed  in  June  1978,  Fabrication  of  the  two  test  kita  was  completed  in  October 
''979*  The  fatigue  article  was  fully  assembled  in  July  1979  the. strain  survey  was  successfully  completed 

.n  August  1979*  Cyclic  testing  of  tho  fatigue  article  started  i^  August  1979.  Work  was  completed  in  .May  1980  to 
install  the  second  Kit  into  the  flight  test  aircreft  and  flight  testing  began  in  August  1980.  The  fatigue  test 
reached  tho  first  lifetime  of  cyclic  testing  (50,000  hours)  in  May  1980  and  testing  '■ontinued  throughout  the  end 
of  the  year.  A  comoined  Development  Test  and  Evaluation/Initial  Operational  Test  and  Evaluation  flight  test 
was  completed  at  the  end  of  October  1980.  No  major  deficiencies  were  discovered  in  this  test  phase.  Phase  I  Follow- 
On  Test  and  Evaluation  was  conducted  between  February  1981  and  June  1981.  During  this  test  phase,  the  test  aircraft 
was  baoel  at  Dover  AFB,  DA.laware ,  and  flew  airlift  missions  throughout  the  world.  The  second  lifetime  of  cyclic  testing 
(60,000  hours)  was  completed  in  June  1981.  Cyclic  testing  continued  through  the  end  of  the  year. 
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Project;  #410A  _  _ _ 

Frograa  Element;  #41119F _ 

DOD  Hi salon  Area;  Airlift,  #261 

2*  (U)  FY1982  Planned  Progrfjn;  Cyclic  testing  to  the  third  lifetime  (90,000  cyclic  teat  hours)  will  be  completed  by 

Juae  1982.  This  will  complete  the  damage  tolerance  testing  portion  of  the  fatigue  test  program.  Follow-on  Operational 
Test  and  Evaluation  of  the  flight  test  aircraft  will  be  complete  In  May  1982.  Kit  fabrication  will  continue  and  pro¬ 
duction  i/ne  operation  for  the  Installation  of  the  first  Increment  of  five  kits  will  begin  In  February  1982  when  the 
first  aircraft  la  delivered  to  Air  Force  Plant  Number  Six  operated  by  Lockh^ed-Georgla  Company.  Kstlmated  costs  nave 
decreased  a  total  of  $6,359,000  this  fiscal  year.  ROT&E  decrease  Is  attributable  to  ahead  of  schedule  condition  of 
the  fatigue  test  program.  Production  estimate  change  Is  attributed  to  Inflation  adjustment. 

3*  (U)  FY  1983  Planned  Program:  The  remainder  of  the  fatigue  test  program  consisting  of  residual  strength  testing, 

teardown  Inspection  and  teat  report  will  be  completed.  Ktt  fabrication  will  continue  with  34  kits  In  progress  and 
five  aircraft  In  the  production  line  at  the  beginning  of  the  year.  The  first  delivery  will  occur  In  March  1983.  By 
the  end  of  the  fiscal  year  eight  aircraft  will  have  been  delivered  and  12  aircraft  along  with  44  kits  will  be  In 
work. 

FY  .1.984  Planned  Program;  Kit  fabrication  will  continue  with  the  final  twenty  four  (24)  modification  kits 

placeu  on  order  this  fiscal  year.  By  the  end  of  this  period  twenty  six  (26)  aircraft  will  have  been  delivered  and 

twelve  (12)  aircraft  along  with  fifty  (50)  kits  will  be  In  work. 

5*  (U)  Program  to  Completion;  Fabrication  and  Installation  of  the  seventy  six  (76)  production  kits  will  complete 

the  Wing  Modification  Program  for  all  77  of  the  Inventory  C-5  aircraft.  The  RDT&E  costs  for  the  program  are  less 
than  originally  estl-iated  because  :he  fatigue  testing  was  more  successful  than  envisioned  and  will  be  completed 
8ubsLanti*<lly  ahead  of  schedule.  Total  procurement  cest  estimates  have  decreased  $14.0  million  due  to  Inflation 
adjustments.  Adjustment  of  $26.8  million  In  the  Operation  and  Maintenance  Appropriation  (Program  Element  #72207F) 
is  also  attributable  to  inflation. 


Title:  C-5A  Wing  Modification _ 

Title:  C-5  Squadrons _ ~ 

Budget  Activity:  Tactical  Program.  #4 
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(u)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


Total 

n  1981  FY  1982  PY  1983  PY  1964  Additional  .Estimated 

Actual  Estimate  Eatimatc  Estimate  to  Completiop  Costa 


RDTAE 

Procurement 

11,000 

166,700 

15,900 

192,500 

13,700 

190,700 

12,000 

243,400 

388,650 

881,000 

(U)  OTHER  APPROPRIATION  FUNDS: 

Project  410A: 

Procurement  (aircraft) 

(Quantity) 

Operations  and  Maintenance  (Program  Element  #72207F) 
(Install  quantity) 

163,500 

(12) 

186,500 

(18) 

53,100 

(5) 

190,200 

(18) 

96,800 

(15) 

239.100 
(24) 

101.100 
(18) 

199,100 

(38) 

865,300 

(76) 

450,100 

(76) 

Project  2854: 

Procurement  (Aircraft) 

Procurement  (Aircraft)  (Program  Element  #41118?) 
(Quantity) 

RPTAE  (Program  Element  #41118F 

1,282 

1,500 

1,400 

(1) 

1,948 

19,800 

19,200 

(6) 

1,729 

21  ,300 
20,600 
(7) 
4,959 
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Budget  Activity:  Intertheater  Airlift,  #261 
Program  Eletient:  I^4ill9,  C-5  Squadrons 

Test  and  Evaluatl on  Data: 

1.  (U)  Development  Test  and  Evaluation;  A  contract  was  awarded  In  December  1975  to  Lockheed-Ceorgla  company,  Marietta, 
GA,  for  the  design,  fabrication,  test  and  eva’luaton  of  a  modification  to  the  wings  of  the  C-5A  which  will  provide  a 
30,000  hour  wing  life  after  modification.  The  deslgri  phase  Included  an  extensive  component  test  program  to  develop 
and  verify  design  concepts,  material  selection,  fastener  selection  and  configuration.  These  efforts  conducted  by  the 
contractor  with  support  from  the  Air  Force  Materials  Laboratory  and  the  Air  Force  Flight  Dynamics  Laboratory  Included 
component  strength  tests,  fatigue  teats  and  damage  tolerance  evaluations.^  Members  of  Air  Force  Scientific  Advisory 
Board  met  on  12  December  1977  as  the  Division  Advisory  Group  to  review  the  design  and  component  test  program  results. 

The  Group  concluded  that  the  new  design  as  substantiated  by  the  component  test  program  provided  much  lower  stress 
levels.  Improved  fastener  systems,  superior  materials  selection  In  the  areas  of  fracture  toughness  and  stress  corrosion 
resistance,  and  a  number  of  design  Improvements  In  known  critical  areas.  Their  overall  assessment  revealed  a  conser¬ 
vative  design  with  low  technical  risk  and  that  the  full  scale  ground  tests  were  well  designed  to  assess  the  projected 

\  service  llfCr  The  Airlift  Systems  Program  Office,  Aeronautical  Systems  Division  of  Air  Force  Systems  Ctxnmand,  Is  the 

program  manager,  the  development  test  and  evaluation  phase  began  In  January  1977  with  the  release  of  long  lead  material 
to  fabricate  two  complete  set^  of  test  wings  using  production  tooling.  The  testing  of  the  Wing  Mod  design  is  composed 
of  two  portions,  l.e.,  structural  tests  and  flight  teats. 

(U)  Contractor  conducted  and  Air  Force  monitored  structural  testing  was  Initiated  In  Auguec  1979  with  the 
completion  of  a  strain  survey.  This  test  verified  the  analysis  model  predicted  stresses  by  actual  stress  measurement 
and  provided  additional  corroboration  that  the  stresses  In  the  new  design  are  significantly  below  those  of  ths  uiunodl** 
led  wing.  Cyclic,  tests  designed  to  demonstrate  the  life  improvement  characteristics  of  the  redesigned  components 
began  Immediately  upon  completion  of  the  strain  survey.  The  spectrum  applied  to  the  ful’  fatigue  article  (X-991) 

Is  a  fllght-by-f light  representation  of  the  design  usage.  Two  minor  structural  defects  were  discovered  during  the  first 
lifetime  of  testing.  These  deflcluncies  were  a  crack  In  the  radius  of  two  aft  splice  fittings  discovered  at  29,730 
test  hours  and  cracks  In  four  upper  lobe  frame  clips  discovered  at  30,000  test  hours.  Both  defects  have  been  corrected 
by  redesigning  the  parts  and  they  rre  now  Installed  and  undergoing  test  on  the  fatigue  article. 

k 

(U)  Concurrency  addressed  by  a  Deputy  Secretary  of  Defense  April  1976  Memo  has  been  mlnlmlzud  by  restricting 
production  kit  fabrication  until  the  flr-^c  of  two  llfstlmes  of  fatigue  testing  has  verified  the  fatigue  characteristics 
of  the  modified  wing.  Achievement  of  one  lifetime  or  30,000  cyclic  test  hours  of  testing  was  successfully  completed 
iri  May  1980,  and  uae  a  prerequisite  to  the  actual  fabrication  of  new  hardware,  that  began  In  August  1980.  On 
1-2  July  1980,  the  Scientific  Advisory  Board  reviewed  the  first  lifetime  of  fatigue  testing  results.  They  concluded  tha 
the  program  and  performance  of  the  test  article  was  excellent.  This  milestone  provides  strong  confidence  in  the  utility 
of  the  modification  to  be  produced  and  installed,  and  to  achieve  the  30,000  flying  requirement. 

(L)  During  the  second  lifetime  of  cyclic  testing,  specific  requirements  for  crack  propagation  testing  were 
developed.  The  second  lifetime  of  testing  (60,000  cyclic  test  hours)  was  completjij  In  5  Juce  1931.  the  test 
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Pudget  Activity:  Interthaater  Airlift, 

Program  Element:  #Aill9Fy  C--5  Squadrons 

article  was  inspected  and  uo  natural  cracka  were  found.  Five  hundred  randomly  selected  fasteners  in  the  wing:  structure 
were  removed  and  flaws  were  created  to  simulate  manufacturing  flaws.  The  purpose  of  these  flaws  was  to  induce  cracking 
to  observe  crack  propagation  in  the  tost  article  as  cyclic  testing  proceeds.  At  75,000  cyclic  test  hourr?  all  the 
Induced  flaws  will  be  examined  for  evidence  of  cracking. 

(U)  Because  the  wing  modification  design  retained  the  general  aerodynamic  and  subsystem  configuration  of  the 
structurally  deficient  wing,  an  abbreviated  flight  test  program  was  planned  as  explained  in  the  next  paragraph. 

Although  completion  of  the  Development  Test  and  Evaluation  portion  of  the  flight  test  coincides  with  fabrication 
go-ahead  for  the  first  increment  of  producton  kits,  C**5  force  uodiflcatlun  has  been  approved  based  on  successful 
ratigue  testing. 

2.  (U)  Operational  Test  and  Evaluation:  It  August  of  1980,  the  Operational  Test  and  Evaluation  of  the  C-5  wing  mod¬ 

ification  began  using  one  aircraft.  Testing  was  performed  in  three  distinct  phases:  Combined  Development  Test  and 
Evaluation  (UT&E/OT&E),  Phase  I  Follovr-on  Operational  Test  and  Evaluaton  (FOT&E),  and  Phase  II  F0T3iE. 

(U)  Combined  DT&E/OT&E  was  accomplished  at  the  Lockheed-Georgia  plant  between  1  August  1980  and  30  October  1980. 

The  Responsible  Test  Organization  (RTO)  for  this  phase  of  test  was  the  Air  Force  Flight  Test  Center.  The  Air  Force 
Test  and  Evaluation  Center  (AFTEC)  test  team,  composed  of  individuals  from  AFTEC,  the  Military  Airlift  Command  (MAC), 
and  Air  Force  Logistics  Command  (AFLC),  piggy-backed  on  the  efforts  of  the  Flight  Test  Center.  The  aircraft  was 
maintained  by  the  contractor,  and  no  major  deficiencies  were  discovered  during  this  phase- 

(U)  Phase  I  FOT&E  was  conducted  between  1  February  1981  and  6  June  1981.  The  aircraft  was  based  at  Dover  AFB, 
Delaware,  ard  flew  airlift  missions  throughout  the  world.  Data  were  collected  on  a  total  of  410  flight  hours  and  the 
maintenance  necessary  to  achieve  them.  Although  AFTEC  managed  this  phase  of  test,  MAC  maintenance  personnel  maintained 
the  aircraft  and  It  was  flown  by  operctlonal  MAC  aircrews.  Only  nine  minor  service  reports  veie  submitted  against 
the  aircraft  for  discrepancies  discovered  luring  Phase  X.  The  reduction  of  data  collected  during  feat  is  in 
progress.  The  AFTEC  final  report  will  oe  published  when  this  reduction  and  necessary  analysis  are  completed. 

(U)  Phase  II  FOT&E  began  at  Dover  AFB,  Delaware,  on  7  June  1981.  This  MAC  managed  phasn  of  test  Is  ongoing. 

Testing  is  expected  to  be  completed  In  May  nf  1982. 

'U)  The  following  OT&E  test  objectives  were  developed  for  the  test  of  the  modified  wing: 

(U)  Determine  if  the  modified  aircraft's  performance  characteristics  will  permit  accomplishment  of  planned 

mission . 

(U)  Determine  the  response  of  aircraft  to  pilot  control  Inputs,  with  automatic  lift  distribution  control 
system  on  and  off,  during  normal  end  emergency  operations  of  all  planned  mlsslona  segments,  to  Include  aerial  refueling, 
crosswind  landings,  and  no  flap  landings. 
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Budget  Activity:  Intertheater  Airlift  #261 
Program  Element*-  #A1119F,  C-5  Squadrons 


(U)  Determinve  if  operational  crews  can  aafely  control  the  aircraft  during  all  segments  of  planned  missions 

under  normal  and  emergency  conditions,,  ohserviag  operational  limits  and  recommended  procedures. 

(U)  Determine  the  effect  of  interrupted  or  modified  subsystems  on  maintainability,  reliability,  avallsbillty , 
logistics  supportability ,  and  operations  and  support  cost  elements. 

3.  (U)  System  Characteristics:  The  configuration  of  the  modification  includes  new  center,  inner  and  outer  wing 

boxes  with  internal  structural  changes.  The  exterior  configuration  remains  essentially  unchanged.  The  leading 

edge  slats,  ailerons,  spoilers,  trailing  edge  flaps,  wing  tips,  and  pylons  from  the  old  wing  are  to  be  reused. 

The  design  approach  is  to  lower  tha  stress  levels  in  the  wing  by  a  redesign  which  will  "upsize"  (add  material  to) 
the  structural  members.  The  new  boxes  will  be  fabricated  from  the  alvi£inuii«  alloy  7175T73511  which  offers  improved 
fracture  toughness  and  corrosion  resistant  characteristics  over  the  original  7075T6511  alloy  In  the  present  wing. 

(U)  The  following  comparison  details  selected  operational  and  technical  characterics  of  the  C-5  aircraft: 

(1)  operated  in  accordance  with  the  C-5A  flight  manual  limiting  routine  operation  to  SOX  of  the  structural  limications; 

(2)  operations  based  on  lOOX  of  the  current  wing  structural  limitations  for  the  C-5A;  and  (3)  operations  booed  on  100% 
atructural  limitations  of  the  C-5  aircraft  after  Wing  Modification.  Range  and  payload  capabilities  will  be  demonstrated 
during  the  flight  test  program.  The  fatigue  articTo  testing  will  verify  wing  life  characteristics.  Internal  wing 
subsystems  will  be  evaluated  to  insure  that  rellabilicy,  availability,  and  maintainability  of  these  components  are  not 
reduced  diie  to  the  modification  using  the  latest  data  from  the  unmodified  aircraft  as  the  standard. 


FLIGHT 

UNRESTRICTED 

WING  MOD 

CHARACTERISTICS 

MANUAL 

C-5A 

_ C^5_ 

DEMONSTRATED 

Cruise  Speed  (MACH) 

.77 

.77 

J1 

YES 

Ma:ilroum  Ramp  Weight 

732,500 

769,000 

840, coot 

TBD 

Max  Takeoff  Weight  (2.5G) 

712,500 

728,000 

769,000 

T3D 

Max  Takeoff  Weight  (2.25G)t 

728,000 

764 , 500 

837,000 

TBD 

Average  Operating  Weight  Empty 

354,000 

354,000 

372,500 

YES 

Maxlmur.  Payload  f2.5G) 

144,000 

159,900 

197,500 

TFG 

Maximum  Payload  (2.5G)t 

204,900 

204,900 

242,500 

TBD 

Max  Zero  Fuel  Weight  (2.5G) 

498,000 

513,900 

570,000 

TBD 

Max  Zero  Fuel  Weight  (2.25G)+ 

558,900 

558,900 

615,000 

TBD 

?uel  Capacity 

318,100 

318,100  - 

332 , 500 

YES 

Wing  Service  Life  (Hourc) 

7,100** 

7,100** 

30.000tt 

YES 

*  Exceeds  80Z  Strut' j'ral  Limitations  (Noa-koutlne) 
t  Wartime  (restricted)  Operation. 

**  Based  on  Representati . Mission  Profile  Hours;  actual  peacetime  flying  time  will  average  approximately  9800  flight 
hours 

ft  Post  Wing  Modlftcaton  flying  hours. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  Euio:;ean  Distribution  System 
Budget  Activity:  Tactical  Programs,  #4 


Program  Element:  #41314  F 

DOD  Mission  Area:  Intertheater  Airlift.  #261 


( U )  RESOURCES  ( PROJECT  LISTING) in  thousands): 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Tl^ 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

2883 

2884 

TOTAL  FOR  PROGRAM  ELEMENT 

Aircraft 

Logistics  Command  t  *"ontrol  and 
Communications  (Log 

2,557 

1,257 

1,300 

2,557 

1,257 

1,300 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  KEEP:  The  European  Distribution  System  (EDS)  provides  an  assured  capability  to 
distribute  critical  fighter  aircraft  spare  parts  and  engines  in  Europe,  EDS  is  a  logistics  system  which  consists  of  forward 
stocking  of  wholesale  spares;  assured  logistics  command,  control  and  communications  (e,g,  assured  inter/lntra-theater 
logistics  communications,  a  control  point,  enhanced  Automatic  Data  Processing  (ADP))  for  distribution  decisions;  and  assured 
airlift  (e.g.  18  small,  commercial  off-the-shelf  airlift  aircraft)  to  distribute  fighter  aircraft  spare  oarts  and  engines.  Air 
Force  and  RAND  Corporation  ?*nalysls  indicated  that  up  to  304  additional  fighter^  airoi*aft  would  be  available  daily  in  Europe  if 
an  assured  capability  to  d’ ^tribute  existing  critical  :  pares  parts  and  engines  were  available  in  a  wartime  situation. 

(U)  BASIS  FOR  FY  83  RDTAE  REQUESTS:  Funds  included  are  for  the  development  of  a  modified  skid,  rail  dolley  system  to  load  and 
transport  built  up  fighter  aircraft  engines  on  the  aircraft  procured  for  EDS  and  to  develop  the  communications  architecture  and 
supporting  software  to  effect  the  distribution  of  critical  theater  spares. 


(U)  COMPARISON  WITH  FY 

1982  Dli’CRIPTIVE  SUMMARY: 

Not  Applicable.  This 

is  a  FY  19C3 

new  start. 

CU)  OTHER  APPROPRIATION 

FUNDS 

FY  1981 

FY  19C2 

FY  1983 

ii  198'» 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

AIRCRAFT  PROCUREMENT* 
(Quintity) 

6,500 

(2) 

37,600 

(16) 

44,100 

(18) 

•includes  initial  spares 
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Program  Element:  #4131^ ^ 

DOD  Mission  Area:  Inter  Theater  Airlifts  #261 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  Logistics  supoort  of  United  States  Air  Force  fighter  aircraft  forces  Is  an  Air  Force 
responsibility.  United  States  Air  Force  Europe  currently  does  not  ha/e  a  distribution  system  that  provides  the  necessary 
elements  to  assure  the  timely  wartime  theater  distribution  of  critical  spare  parts  and  other  high  priority  logistical  assets. 
Recent  RAND  Corporation  and  Headquarte*"s  United  States  Air  Force  studies  Indicate  that  there  Is  a  direct  linkage  between  the 
assured,  responsive  movement  of  critical  spare  parts  and  sortie  production.  The  analysis  Indicates  that  up  to  304  fighter 
aircraft  can  be  made  available  dally  during  the  first  30  days  of  a  major  European  conflict  by  providing  assured,  responsive 
movement  of  available  theater  spares.  The  European  Distribution  System  (EDS)  was  established  to  correct  this  deficiency.  EDS 
Is  a  logistics  systems  approach  which  will  provide  responsive,  assured  wartime/peacetime  distribution  of  critical  Items  in 
Europe  for  fighter  alrorr.ft  forces.  The  program  provides  for  the  forward  stookage  of  %rholesale  spares;  assured  logistical 
communications  for  distribution  actions;  a  control  point  to  identify,  make  and  Implement  distribution  decisions;  and  an 
organic,  18  aircraft  squadron  of  small,  off-the-shelf  commercial  cargo  aircraft.  EDS  will  be  operational  in  Fiscal  Year  1984. 

(U)  RELATED  ACTIVITIES:  None 

'U)  WORK  PERFORMED  BY:  Thf  kli  Force  Logistics  Command  will  be  the  program  manager  for  the  European  Distribution  System. 
Aeronautical  Systems  Division  will  procure  the  aircraft  and  Electronic  Systems  Division  will  provide  the  RAD  effort  for 
Logistics  Command  Control  and  Commune la t Ions  (Log  C^) 


Title:  European  Distribution  System 
Budget  Activity:  Tactical  Programs,  #4 


(U;  PROGRAM  ACC0MPLIS.C1ENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  anc'  Prior  Accomplishments;  Not  Applicable. 

2.  (U)  FY  1932  Program:  Not  Applicable. 

3.  (U^  FY  1983  Planned  Program:  Procure  2  small  cargo  aircraft  and  develop  and  implement  Log  C3,  RDTAE  funds  are  for 

the  development  of  a  modified  skid,  rail  doliey  system  to  load  and  transport  built-up  fighter  aircraft  engines  on  the  aircraft 
procured  for  EDS  and  to  develop  the  communications  arohitecture  and  support  software  to  effect  the  dlstrlbutlou  of  critical 
theat  jr  spares. 

FY  1934  Planned  Program:  Procure  16  small  cargo  aircraft  and  construct  three  ^t«11  warehouse  facilities  (5000 
souare  feet  each)  for  wholesale  spares  In  Europe, 

Program  to  Completion:  Program  completed  in  FY  8^. 

Milestones:  Not  Applicable. 

7.  (U)  Resot rocs:  Not  Applicable. 

8,  (U)  Comparison  with  Fx  1982  Pesoriptlve  Summary:  Not  Applicable. 


FY  1983  EDT^iE  DESCRIPTIVE  SimMARY 


Progran  Elenaent:  #63A31F  Title:  Advanced  Space  Corumunlcatlopg 

DoD  Miasion  Area:  Coguaon  Peer  Coamualcatloas  #363  Budget  Activity:  Intelligence  and  Comaualcattons  #5 


(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Number  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Total 

EatliBated 

Costa 


TOTAL  FOR  PROGRAM  ELEMENT 

31,021 

66,151 

52,349 

53,934 

Continuing 

Not  Applicable 

1227 

Terminal  Segment  Technology 

8,000 

12,500 

8,000 

11,000 

Continuing 

Not  Applicable 

2028 

Space  Segment  Technology 

13,700 

37,200 

32,400 

30,200 

Continuing 

Not  Applicable 

2029 

System  Analyses /Demonetrat Inn 

9,321 

16,451 

11,949 

12,734 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  0?  ELEMENT  AND  MISSION  NEED:  This  elenent  Is  the  only  Air  Force  program  for  advanced  development 
of  satellite  conmunlcatlona  system  concepts^  technlquea,  and  technologies.  The  program  identifies,  develops,  demon¬ 
strates,  evaluates r  and  transitions  to  operational  systems  the  satellite  and  airborne  terminal  technology  necessary  to 
support  global  coiuaand  control  and  data  relay  couaunicatioos.  The  requirement  is  to  provide  communications  that  survive 
In  electronic  Jamming  and  nuclear  blackout  environmet. ts. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  program  will  concentrate  on  the  techniques,  technologies,  and  concepts 
for  providing  future  military  satellite  communications  system  solutions  for  the  Department  of  Defense's  strategic  and 
tactical  mobile  forces.  Requirements  of  these  forces  are  projected  to  be  provided  by  MILSTAR  end  future  upgrades  to  che 
Defense  Satellite  Conmun lea t ions  System.  The  FY  1983  program  and  budget  have  been  structured  to  allow  evaluation  of 
competing  system  approaches  for  future  satellite  solutions  and  to  concentrate  ou  the  development  of  che  microwave  and 
optical  frequency  technologies  that  will  allow  these  future  satellite  solutions  co  be  survivable  in  combat  Jamming  and 
nuclear  blackout  environments.  The  cost  estlotates  are  derived  from  parametric  analysis  and  past  years'  experience  with 
similar  technology  development  efforts. 


(U)  COMPARISON  WITH  FY  1982 

DESCRIPTIVE  SUMMARY: 

FY  1981 

?Y  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E 

37,000 

51,500 

63,400 

Continuing 

Not  Applicable 

Procurement  Not  Appllcanlr 

(U)  OTHER  APPROPRIATION  FUNDS;  hot  AppUrabJe 
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Program  Element:  #63431?  Title:  Advanced  Space  Communlcatlor-a 

DoD  Mission  Area:  Common  User  Communications  #363  Budget  Activity:  Intelligence  and  Communications  #5 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Air  Force  is  responsible  for  the  development  of  the  Department  of  Defense's 
military  satellite  ccnnmuaications  systems.  The  architecture  for  future  systems  to  meet  the  Department  of  Defense's 
evolving  satellite  communicrtions  requirement  is  developed  by  the  Defense  Cootmunications  Agency /Military  Satellite 
Communications  System  Office  with  active  participation  by  the  Services.  Near  term  specific  satellite  systems  within 
this  architecture  are  developed  in  the  Air  Force  under  separate  Program  Elements.  This  Program  Element  (63431F) 
develops  and  demonstrates  the  techniques,  technologies,  and  concepts  for  the  next  generation  satellite  communications 
systems.  Future  generction  systems  present  unique  technology  challenges  to  enable  high  capacity  military  cootmunications 
to  survive  under  the  stress  of  sophisticated  electronic  Jamming  environments.  Even  low  capacity  communications  are  a 
major  problem  considering  the  size  termimal  that  can  be  installed  on  a  bomber  or  an  Armored  Personnel  Carrier.  These 
technology  challenges  are  pursued  in  this  program  element  under  three  projects^ 

Th“  first  Project  (1227)  concentrates  on  the  development  of  the  technologies  required  for  providing  aircraft  with  cost 
effective  satellite  terminal  capabilities.  Technologies  included  are  solid  state  and  traveling  wave  tube  amplifiers, 
parabolic  dish  and  low  profile  aircraft  antennas,  and  modulators/demodulators  capable  of  jam  resictant  modulation  and 
efficient  access  control.  The  terminal  developments  are  field  tested  to  confirm  expected  operation  performance* 
Atmospheric  prop.)gatlon  effects  measurements  are  accomplished  in  conjunction  with  these  field  tests* 

The  second  Project  (2028)  concentrates  on  the  developme.it  of  the  technologies  required  for  future  generation  communication 
satellites.  Included  are  systems  for  supporting  Nuclear  Capable  Forces,  High  Volume/Hfgh  Date  Rate  Command/Control 
requirements  and  the  tactleal/mobile  users.  Associated  technologies  include  microwave  solid-state  amplifiers,  nulling 
and  multibeam  antennas,  satellite  processors  and  satellite  data-relay  eubsystems. 

The  third  Project  (2029)  accomplishes  system  analyses  from  which  future  airborne,  ground,  and  space  requisite  technologies 
can  be  identified.  The  primary  concentration  of  these  system  analyses  will  be  future  military  satellite  communications 
system  solutions  for  the  strategic  and  tactical/mobile  forces.  This  last  project  also  includes  the  integration  of 
multiple  technologies  for  ground-based  or  orbital  testing. 

(U)  RELATED  ACTIVITIES;  The  technologies  and  concepts  developed  in  this  program  will  be  rransltioned  to  operational 
systems  for  impleLentation .  These  systems  are  represented  by  the  Air  Forc^  Satellite  Communications  Program 
(PE  33601F),  the  Defense  Satellite  Communications  System  (PE  33110F),  and  in  the  future  by  a  new  system  (HILSTAR) 
to  support  both  the  strategic  and  tactical/mobile  forces.  Satellite  communications  system  planning  and  technology  de¬ 
velopment  are  coordinated  within  the  Air  Force  among  other  communication  technology  development  ptegraa  elements  and 
with  Army  and  N»vy  companion  efforts:  Navy  -  Navy  Satellite  Cornmunications,  Project  0720,  Extremely  High  Frequency  Satel¬ 
lite  Communications  (PE  33109N);  Army  -  Tactical  Satellite  Comuuoicatlone  Systems  (PE  33142A,  Project  0456). 

WORK  PERFORMED  hi:  Tills  program  and  Projects  2020  and  2G?9  are  managed  by  Air  Force  Systems  Command,  Space  Division, 
Los  Angeles,  CA.  Project  1227  is  managed  by  Rome  Air  Development  Centar,  Griffios  AFB,  NY.  FMcilittcs  supporting  these 
efforts  Include:  the  Air  Force  Wright  Aeronautical  Laboratories,  Wright-Psiterson  OH;  the  Electronic  Systems 

Division,  Hanscom  AFB,  MA;  and  the  Air  Force  Weapons  Laboratory,  Albuquerque,  NM.  Supporting  commands  luclude  Air  Force 
Communications  Command,  Scott  AFB,  IL,  for  operational  planning  and  Electronic  Security  ComaLCidd,  Kelly  AFB,  San  Antonio, 
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Program  Element:  I6343IF  Title:  Advanced  Space  Comaunlcatlona 

DoD  Mission  Area:  Common  User  Communications  #363  Budget  Activity:  Intelligence  and  Communications 

TX»  for  postulating’^  Xhe 

Advanced  Space  Communications  program  Involves  approximately  eighty  current  or  planned  separate  contracts.  Major 
contractors  are:  McT)onnell  Etouglas  Aircraft  Corporation,  St.  Louis,  MO,  for  the  space  laser  communications  program; 

TRW  Systems  Group,  El  Segundc,  CA,  and  Hujhes  Aircraft  Company,  Culver  City,  CA,  for  solid  state  amplifiers; 

Raytheon  Corporation,  Wayland,  MA,  for  an  airborne  command  post  terminal;  and  Ball  Brothers,  Boulder,  CO,  for  conformal 
clrcraft  antennas.  Federal  Contract  Research  Center  support  Is  provided  by  the  Aerospace  Corporation,  Los  Angeles,  CA; 
the  ‘dITRE  Corporation,  Bedford,  MA.  and  Lincoln  Laboratory,  Bedford,  MA. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTIIRg  PROGRAMS: 

FY  1981  and  Prior  Accomplishments:  The  Lincoln  Experimental  Satellites  8  and  9  were  successfully  launched 
(March  1976)  and  evaluated.  Technologies  demonstrated  Included  extremely  high  frequencies,  advanced  frequency  hopping 
modulations,  satelllte*'t0'~8atelllte  cross  links,  and  nuclear  prime  power  sources.  A  Dual  Frequency  (extremely  high 
and  super  high  frequencies)  terminal  for  command  post  aircraft  was  develop<Ml  and  testing  accomplished  with  the  Lincoln 
satellites.  This  type  of  terminal  allows  operations  through  the  Defense  Satellite  Communications  System  at  super 
high  frequencies  and  through  future  satellite  [payloads  for  the  mobile  forces  st  extremely  high  frequencies.  The 
corresponding  production  terminal  is  In  use  on  E~4B  advanced  airborne  command  posts.  Development  has  Just  been  completed 
on  a  smaller  and  llghte*  version  auper  hlgh/extremely  high  frequency  airborne  terminal  for  BC-135  command  post  applica¬ 
tion.  This  terminal  will  weigh  approximately  1,200  pounds  In  comparison  to  the  existing  5,5(;j  pound  E-4B  terminal.  A 
Command  Post  Modem  Processor  development  Is  included  for  control  of  simultaneous  multiple  chancel  communication  through 
different  satellite  systems.  A  demonstration  Space  Laser  Communications  System  was  successfully  completed  «t  White 
Sands  Missile  Bmnge  for  ground  and  airborne  demonstration  teats.  A  full  one  gigabit  per  second  data  rate  link  has  been 
provided  routinely  from  an  EC-135  aircraft  to  a  ground-based  terminal  J 

Design  and  fabrication  Is  progressing  on  a  Laser  Space  Measurement  Unit  to  fly  In  FY  1984  on  a  host  satellite  to  support 
data  link  acquisition  and  propagation  tests.  Laboratory  fabrication  of  extremely  high  frequency  spacecraft  technologies 
was  accomplisned .  These  technologies,  including  satellite  antenna  and.  processor  components,  and  solid  state  amplifiers, 
will  be  needed  in  future  generation  military  satellite  communication  systems  for  protection  against  electronic  Jamming. 

A  detailed  program  plan  and  technology  roadmap  was  generated  In  1981  foe  the  Advanced  Space  Communications  program 
reflecting  the  broadened  program  scope  directed  in  1990.  This  program  plan  and  technology  roadmap  were  coordinated 
within  the  Departmcnc  of  Defense  and  represent  the  game  plan  for  the  expanded  program. 

2‘  FY  1982  Program:  Multiple  contractor  efforta  will  be  undertaken  in  ri  1982  to  identify  and  define  specltic  system 

approaches  for  satellites  and  payloads  within  the  overall  MILSATCOM  architecture.  Specific  emphasis  will  be  on  future 
military  satellite  communlcati on«  and  data  relay  lolutlona  for  the  strategic  and  tactical  forces.  Fabrication  and  testing 
of  extremely  high  frequency  spacecraft  and  airborne  terminal  cechnologiea  will  continue.  The  Comi^and  Post  Modea/Processor 
and  the  small  super  high  f requency/rxtremely  high  frequency  airborne  terminal  will  be  teated  on  an  C-1J5  aircraft  at 
Wright-Patterson  AFB  OH.  During  ?Y  1982  tha  LASEPCOM  Program  will  initiate  development  of J LASERCOM  TEST  terminal 
in  response  to  1981  congressional  dlrectio.1.  Development  of  tha  lASERCOH  Space  Meaaurement  Unit  will  continue  fo»:  launch 
in  FY  1984.  Antenna,  transmitter,  and  procesaor  technology  representing  aignif leant  riak  to  the  MILSTAR  schedule  and 
coat  will  be  initiated. 
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Pcogram  Element:  #63A31F  Title:  Advanced  Space  ConuBunlcatione 

DoD  KlsGlon  Area:  Cotaaoa  User  Cogaunlcr.tina  #363  Rudget  Activity;  Intelligence  nnd  Comaunlcatlons  #5 

3.  FY  1983  Planning  Program:  An  expanded  program  to  define  apace  coofflunlcatlona  systems  and  dev:.*lop  technology  will 
be  implemented  based  on  the  coordinated  prog  aX  plan  and  technology  roadmap  updated  during  FY  1982.  Specific  emphasis 
will  continue  on  future  military  satellite  r >mfflunlcations  solutions  for  the  btrateglc  and  tactical  forces.  The  scope  of 
the  effort  will,  however,  encompass  the  total  space  communications  and  data  relay  requirements  of  the  Department  of 
Defense,  Including  near  term  strategies  for  transitioning  selected  combat  forces'  communications  to  the  future  extrcs^ely 
high  and  optical  frequencies.  Expanded  development  of  extrume'iy  hlgw  frequency  subsystems  (l*e.|  processors,  power 
amplifiers)  for  the  satellite  segment  will  take  place  following  the  constrained  pace  during  prior  fiscal  years.  Airborne 
testing  will  continue  on  the  Command  Post  Modem/Processor  and  t^c!  snail  super  high  frequency/extremely  high  frequency 
terminal.  Development  will  commence  on  satellite  terminal  t.^chnologles  for  aircraft  appllcatlon/installatlons.  The 
LASERCOM  Space  Heasuremeat  Unit  will  be  Integrated  onto  Its  host  spacecraft.  Detiilled  design  will  be  accomplished  for 

a  terminal  for ^  .Jalrcraft.  The  decrease  from  63,400  to  53,300  from  last  year's  descriptive 

summAiry  was  due  to  program  readjustments. 

4.  FY  1984  Planned  Program:  Based  oa  the  space  coaManicatlons  and  data  relay  architectural  and  systems  definition 
efforts  of  FY  1982,  specific  Implementation  objectives  will  he  pursued  to  a  next  level  of  detailed  design.  VDiere 
possible,  these  detailed  design  efforts  will  be  transitioned  to  acquisition  program  elements  or  new  program  elements 
Initiated.  Development  and  demonstration  of  key  Ex.remely  High  Frequency  technologies  will  continue.  The  tactical 
aircraft  terminal  technology  developments  will  accelerate.  Airborne  testing  of  the  Command  Post  Modem  Processor  and 
small  Super  High  Frequency/Extremcly  High  Frequency  terminal  will  be  coi^leted.  The  lAser  Spacer  Heasurement  Unit  payload 
will  be  tested  with  the  host  spacecraft.  The  LASERCOM  terminal  tor  the  f  test  will  be  completed  and  tested.  Design 
for  the  operational  retrofit  of  that  terminal  will  begin. 

3.  (U)  Program  to  Completion:  This  Is  a  contlruing  technology  development  program.  Component  and  communication 

subsystem  development  will  continue  to  provide  the  requisite  techniques,  technologies,  and  concepts  for  future  military 
satellite  communications  systoas  capable  of  surviving  in  the  face  of  sophisticated  electronic  jamming  envlroamenta . 


6.  (U) 

7.  (U) 

8.  (U) 


Milestones :  Not  ApplicabJe 
Resources:  Not  Applicable 

Coaparlson  with  FY  1982  Descriptive  Summary:  Not  Applicable 
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Project:  #1227 

Prograa  Eleaent :  #63431F 

DoD  Hissioa  Area:  Common  Uger  Conmujlcatlons  #363 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  nillcary  services,  the  Comm*- cider s-ln-Chltf  of  the  Unified  and  Specified 
Commands,  and  the  National  Command  Authorities  require  airborne  command  post  and  bombxii  terminals  that  permit  operation 
through  designated  satellite  systemr  for  command  and  control  of  United  States  force  elements.  Emphasis  is  placed  upon 
Increaced  survivability,  performance  and  reliability  for  Single  Integrated  Operations  Plan  execution  and  management, 
crisis  management  and  contingency  operations.  This  project  evaluates  space  communications  system  airborne  terminal 
requirements  (Army  has  the  ground  terminal  c’evelopment  responsibilities  for  the  services)  and  develops  concepts  to 
meet  these  needs;  evaluates  the  technology  available  to  implement  the  concept  and  determines  what  additional  technology 
development  is  required;  conducts  simulation  and  concept  evaluation  efforts;  and  assists  operational  systems  in  planning 
for  evolutionary  improvements  in  capability.  These  efforts  support  development  of  an  integrated  aec  of  cAtellite 
communications  capabilities  for  all  defense  requirements  and  insures  that  the  technology  development  required  to  reduce 
risk  is  available  prior  to  full  scale  development  decisions. 

(U)  RELATED  ACTIVITIES:  This  project  supports  the  planning  .tctlvity  for  evaluation  of  space  coomunlcatlons  systems, 
including  the  Air  Force  Satellite  Communications  System  PE  3360iF;  tlie  Defense  Satellite  Communlcatlona  System,  PE 
33I10F;  and  MILSTAR  PE  33603F  satellite  communicationa  systems.  The  technology  and  aya terns  planning  are  coordinated 
with  Army  and  Navy  terminal  development  efforts,  in  conjunction  with  the  Defense  Cimymunlcstions  Agency/Military  Satellite 
Communicationa  System  Office,  which  is  responsible  for  overall  architecture  of  satellite  communications  syste.ns 
Direct  coordination  with  the  systems  program  offices  is  used  tc  insure  responsive  planning  and  to  avoid  overlap. 

(U)  WORK  PERFORMED  BY;  This  project  is  the  responsibility  of  Air  Force  Systems  Command,  Rome  Air  Development  Center, 
Griff l«s  AF'B  NY  with  rupport  fr<»B  Electronic  Systems  Division,  Nanscom  AFB,  HA,  and  Air  Force  Wright  Aeronautical 
Laboratories,  Wright-Patterson  AFB,  OH.  Facilities  supporting  this  project  include,  the  CoKaunicatlons  Slmulstion  snr' 
Evaluation  Lsboi story  (C$£L)  at  Air  Force  Wright  Aeronautical  Laborator^'.ea ,  and  flight  vehicle  tef't  beds  from  Aeronauticsl 
Systems  Division  st  Wright-'Patterson  AFB,  OH.  This  project  hao  approximately  20  contracts  active  or  planned.  Hajor 
contractors  include:  Raytheon  Corporation.  V4./land,  HA,  for  command  post  terminals;  Llnkablt  Corporation,  Le  Jolla, 

CA,  for  teiminsl  modulator/demodulator  and;  liall  Brothers,  Boulder,  CO.  for  conformal  antennas.  Federal  Contract 
Research  Support  is  provided  by  the  NITRE  Corporation,  Bedford,  HA. 
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Title;  Terminal  Segment  Technology 
Title;  Advanced  Space  Coaauaicatioas 

Budget  Activity:  Intelligence  and  Communlcatioas  #5 


I 


Project;  #1227  Title;  Terminal  Segment  Technology 

Program  Element;  #63431F  Title;  Advanced  Space  Communications 

DoD  Mission  Atea:  Common  User  Communications  #363  Pudge t  Activity;  Intelligence  and  Communications  #5 

( U ^  PROGRAM  ACCOMPLISHMENTS  AND  lUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishmentp;  The  Lincoln  Experimental  Satellites  8  and  9  ultra  high  frequency  and 
extremely  high  frequency  airborne  terminals  have  been  successfully  demonstrated  from  an  airborne  platform.  A  Dual 
Frequency  Terminal  (extremely  high  and  super  high  frequencies)  for  co;:;C>aad  post  eircraft  was  developed  and  testing 
completed.  Development  was  completed  c-.;  a  small  super  hlgn  frequency /extremely  high  frequency  airborne  terminal 
weighing  approximately  1,200  pounds  in  comparison  with  an  existing  5,500  pound  terminal  with  similar  performance.  A 
Command  Post  Modem  Processor  development  was  included  in  the  email  terminal  fur  eventual  control  ol  multichannel  command 
post  satellite  conmunlcatlona .  Devclocment  has  been  initiated  on  a  super  high  frequency  Conformal  Aircraft  Antenna  to 
provide  a  low  drag  installation  for  po.ential  replacement  of  parabolic  dishes  with  protruding  radomes. 

2.  (U)  FY  1982  Program;  Th?.  Command  Post  Modem  Processor  and  the  ^mall  super  high  frequency /extremely  high  frequency 
airborne  terminal  development  will  be  tested  on  a  C-135  aircraft  at  Wrlght-Patterson  AFB,  OH.  The  super  high  frequency 
Conformal  Airborne  Antenna  development  will  continue.  Extremely  high  frequency  terminal  subsystems  applicable  to 
MILSTAR  will  be  initiated.  These  Inc.- jde  both  dish  and  low  profile  antennas  and  multiple  traveling  wave  tube  and 
solid  state  transmitters. 

3.  (U)  FY  1983  Planned  Program;  Airborne  testing  will  continue  on  the  Command  Post  Modem  Processor  and  the  small 
super  higL  frequerkcy/extremely  high  frequency  terminal >  The  aupei  high  frequency  Conformal  Airborne  Antenna  will  be 
Integrated  on  the  Wrlght-Patterson  AF3  C-135  teat  aircraft  fer  teats.  Extremely  hlgn  frequency  terminal  subsystemc 
fur  MILSTAR  will  be  continued.  Full  ocale  deve^opjient  for  the  EHF  terminal  will  then  commence  in  PH  33601F,  Air  Force 
Satellite  Communications  System,  loading  to  an  ooeratlonai  capability  in  the  Air  Force's  command  post  aircraft. 

4.  (U)  FY  1984  Planned  Program;  The  expanded  technology  development  progreoi  for  strategic  and  tactical  alicraft  will 
continue.  Flight  testing  of  the  Command  Post  Modem  Processor,  small  super  high  frequency/extremely  high  frequency 
terminal,  and  super  high  frequency  Conformal  Antenna  '^;ill  be  completed.  Development  of  an  extremely  high  frequency 
^ow  profile  bomber  terminal  antenna  wil)  be  initiated. 

Program  to  Cc"*pletion;  This  is  a  continuing  program. 

o.  (U)  Mllnatonea;  Not  Applicable 
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Project:  #1227 

Program  Element:  #63431? 

EoD  Mission  Area:  Common  User  0ommuaicat.^on8  #363 


Title:  Terminal  Segment  Technology 
Title;  Advanced  Space  Communications 
Budget  Activity;  Intelligence  and  Communicatioas  #5 


7 .  (U }  Resources: 


RDT&E 


FY  1961  FY  1982  FY  1983  FY  1984  Additional 

Actual  Eetimate  Estivate  Estimate  to  Completion 


Total 

Estimated 

Cost 


8,000  12,i;00 


8,000  11,000 


Continuing  Not  Applicable 


3.  (U)  Comparison  with  FY  1982  Descriptive  Summary: 


RDT&E 


7,300  9,000  7,300 


Continuing  Not  Applicable 


The  increase  from  7,300  in  last  year's  summary  to  8,000  is  due  to  realigning  some  efforts  within 
Project  1227. 
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Project:  #2Q2S  Title:  Space  Segmer.t  Technology 

Progran  Elec.eQt:  I63431F  Title;  Advanced  Space  Coamunications 

DoD  Hisaicn  Area:  Common  Uaer  Communicr-tions  #363  Budget  Activity:  Intelligence  and  CoMuni  cat  ions  #5 

(U)  DETAILED  BACKGROUND  AND  DESCRIt*T10K:  The  military  services,  the  Commanders-in-Chief  of  the  Unified  and  Specified 
Commands,  and  the  National  Command  Authorities  require  global,  secure,  jam-resistant  and  survivable  satellite  communica¬ 
tion  throughout  the  spectrum  of  war,  including  Single  Integated  Operations  Plan  execution  and  management,  theater  con¬ 
flict  management,  crisis  management,  and  contingency  operations.  Satellites  provide  significant  advantages  in  terms  of 
survivability  and  global  coverage  without  dependence  upon  foreign  based  assets.  This  project  develops  configurations, 
subsystems,  and  coicponents  for  spacecraft  to  meet  identified  technology  requirements  of  new  or  Improved  space  communica¬ 
tion  systems.  Development  is  initiated  when  a  detailed  systea  concept  is  prepared  or  when  a  new  requirement  is  identified 
which  exceeds  the  capabll:..ties  of  available  technologies.  Configuration  development  includes  design  of  the  space  segment 
to  provide  Increased  survivability,  connectivity,  reliability  and  capacity.  Space  technology  to  support  interference  and 
jamming  protection  is  addressed.  Subsysteji  devcic)|>ment  includes  hi{(hly  <*dvanced  communications  capabilities  involving 
extremely  high  frequency  and  optical  (Laser)  technologies.  Component  development  includes  spacecraft  communications 
amplifiers  at  the  extremely  high  frequencies  with  Increased  poifer,  spacecraft  antennas,  communication  processors,  and 
other  component  technology  to  improve  reliability,  capacity,  flexibility^  and  jum  resistance. 

(U)  RELATED  ACTIVITIES;  The  technology  developed  in  thic  project  is  transitioned  to  operational  space  coiLaunications 
programs  for  implementation.  The  Air  Force  Satellite  Communications  Program.  PE  33601F,  will  use  the  technology  and 
concept  developments  from  this  project  to  impleme.tt  increased  survivability,  reliability  and  capability  to  sstlafy  the 
communications  requirements  of  the  Department  of  Defense's  strategic  force  demeats.  Future  upgrades  to  the  Defense 
Satellite  Communications  System  will  be  based  on  technologies  developed  iu  this  program  element.  The  basic  technologies 
for  improved  support  of  tactical  forces  will  be  developed  within  this  proj-*ct. 

(U)  WORK  PERFORMED  BY;  I.  is  project  Is  the  responsibility  of  Air  Force  Systems  Coamajid,  Space  Division,  Los  Angeles, 

CA.  Supportlug  organizations  Include;  Air  Force  Wright  Aeronautical  Laboratories,  Uright-Petturson  AFB,  OH;  Rome  Air 
Development  Center,  Rome  NY;  and  Air  Firce  Weapons  Laboratory,  Albuquerque,  NM.  This  project  has  over  50  active  or 
planned  contracts.  The  major  contractors  are;  McDonnell  Douglas  Aircraft  Corporation,  St.  Louis,  KO,  for  the  Space 
Laser  Communlcar ions  experiment;  Raytheon  Corporation,  Wayland,  HA,  for  space  qualified  communicatioi^ia  processor; 

LNR  Comnun lea t Ions,  Hauppauge,  NY  and  Hughes  Aircraft,  Torrance,  CA,  for  extremely  high  frequency  (EHF)  power  amplliiers 
and  Sylvanla,  Mountain  View,  CA,  for  a  lamp  puirped  laser.  Federal  Contiact  Research  Center  support  Is  provld  l  by  the 
Aerospace  Corporation,  Loe  Angeles,  CA. 
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Projecw:  #2028 

Program  Ele-vent ;  #63431F 

DoD  Mission  Area:  Common  User  Communications  #363 

I  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 


Title:  Space  Segment  Technology 

Title:  Advanced  Space  Communications 

Budgec"  Activity:  latelllgence  and  Coaununlcatlona  #5 


1.  FY  1981  and  Prior  Accomplishments:  The  Lincoln  Experimental  Satellites  8  and  9  vere  successfully 
launched  (March  1976)  and  evaluated.  Multi-year  developments  of  extremely  liigh  frequency  solid  state  satellite 
power  amplifiers  at  40  and  60  glgeherts  were  completed.  Twenty  gigahertz  solid  state  amplifier  development  work  has 
been  started.  A  20  gigahertz  traveling-wave-tube  amplifier  development  Is  continuing  under  a  joint  program  with  the 
National  Aeronautics  and  Space  Administration.  Laboratory  fabrication  of  other  extnscely  high  frequency  technologies 
was  accomplished.  Tl.eae  technologies  Include  special  anti- Jam  and  directional  antennas,  on-hoard  processors,  and 
other  devices.  The  60  gigahertz  development  has  potential  application  for  satelllte-to-satolllte  crosslinks.  Tha 
Space  Laser  Communications  System  successfully  completed  laboratory  testing  snd  was  moved  to  toe  Uhler.  Sands  «>ils8xle 
Range  for  field  testing.  Flight  and  Ground  tests  at  White  Sandp  were  all  successfully  completed.  The  succer.s  of  this 
J^ser  Communications  Flight  Test  program  to  date  has  Increased  Air  Force's  assessment  of  the  laser  tuchnology's  readiness 

j]  The  aircraft  routinely  operated  with  a  one  gigabit  data  link  to  a  ground  based  lerslual. 
Design  and  fabrication  was  Initiated  on  a  Laser  Space  Measurement  Unit  to  fly  In  FY  1984  on  a  host  satelllfe  o  support 
acqulslton  and  propagation  tests. 

2.  FV  1982  Program;  Particular  emphasis  will  be  on  ^he  extremely  high  frequency  and  optical  frequencies.  Close 
coordination  will  be  maintained  with  the  Defense  Cixnmunlcatlons  Agency /Military  detelllte  Communications  System  Of flea 
and  companion  terminal  technology  efforts  of  the  Army  and  Navy.  Labrratory  fabrication  of  extremely  hlah  frequency 
technologies  for  satellite  applications  will  continue.  Development  of  a  LASERCON  terminal  for  the  ^aircraft 
will  begin  pursuant  to  1981  congressional  direction.  Development  of  che  I  if  .ROOM  Space  Measurement  Unit  will  continue 
for  launch  in  FY  1984. 

3.  FY  198S  Planned  Program:  An  expanded  technology  development  effort  will  be  Initiated  based  on  the  program 
plan  and  technology  roadmap  developed  In  FY  1981.  The  development  effort  will  concentrate  on  extremely  high  frequency 
technologies  for  satellite  application  such  as  null  steering  and  time  hopped  narrow  beam  antennas  on-board  procecso.'s, 
advanced  modulations,  and  aoxld-state  power  amplifiers.  Technology  performance  demonstrated  as  a  result  of  this  year's 
efforts  has  to  be  sufficient  to  support  potential  acquisition  decisions  for  future  satellite  systems  and  payloads?^ 
oeglnnlng  in  FY  1983  (see  Project  2029).  The  Laser  Comm  Space  Kaasureoent  Unit  will  be  integrated  onto  the  host  space¬ 
craft.  The  LASERCOM^  ^terminal  development  will  continue. 

4.  FY  1984  Planned  Pr>^graa:  Exuremely  high  frequency  sajtelllte  technology  develo^ent  will  continue.  The  Leser 
Comm  Space  Measurement  Unit  payload  w-ll  be  tested.  The  j  LAS*i^C(»I  terminal  will  be  tested  and  deilgc.  begun  to 
retrofit  the  test  terminal, 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program.  Development  efforts  are  focused  upon  increased  communica¬ 
tions  capacity  and  survivability  in  the  space  environment. 
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Project:  #2028  Title:  Space  Segnent  Technology 

’’rogram  Slemect:  #C3431F  Title:  Advanced  Space  Communications 

DoO  Mlsalju  Area:  Common  User  Comiauntcationa  #363  Budget  Activity:  Intelligence  and  Communications  #5 

6.  (U)  Mileatones:  Not  Applicable 


7.  (0) 

Resources: 

F’l  1981 
Actual 

FY  li^82 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

i^dditional 
to  Completion 

Total 

Estimated 

Costa 

R0T£.E 

13,700 

37,200 

32,400 

30,200 

Continuing 

Not  Applicable 

8.  (U) 

Comparison  with  FY 

1982  Doccriptlve 

Summary : 

RDT&E 

12,000 

14,200 

14,400 

- 

Continuing 

Not  Applicable 

The  18,0C0  increase  from  last  year's  sunaary  is  due  to  realignment  of  the  effort  in  Project  2028.  Specif leal ly» 
all  ^  f  the  I.ASKRC0M  work  is  In  Project  2028  instead  of  divided  between  Project  2028  and  Project  2029. 
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Project:  #2029  Title:  Systems  Analyses /Denomst rat Ion 

Program  Element;  #63431F  Title:  Advanced  Space  Communications 

DoD  Mission  Area:  Comnon  User  Conaaunicationa  #363  Budget  Al:tlvlty;  Intelligence  and  Communications  #5 

(U)  DETAILED  BACKGBOUND  AND  DESCRIPTION;  This  project  addresses  the  syti terns  csnect  of  future  Military  Satellite 
Communications  Systes:  solutions  (new  systems  and  upgrades  to  existing  systems).  S^^ace  segment  and  terminal  segment 
requirements  identified  by  this  project  are  pursued  in  Prcject  1227  (Terminal  Segment  Technology)  and  Project  2028 
(Space  Segment  Technology).  The  basis  of  the  system  analyses  performed  in  this  project  is  the  architectural  require¬ 
ments  identified  by  the  services  working  with  the  Defense  Communications  Agency /Military  Saiielllte  Coou&unlcatlons 
System  Office.  A  primal v  concentration  at  this  point  in  time  is  future  military  satellite  coomiunlcations  system 
solutions  for  the  Department  '«!'  Defense's  strategic  and  tactical  combat  forces.  This  project  Includes  the 
Integration  of  multiple  technologies  for  ground  based  and  orbital  testing  and  evaluation. 

(U)  RELATED  ACTIVITIES;  The  successful  accomplishment  of  this  project  calls  for  a  close  working  relationship  with  the 
Defense  Communications  Agency/Military  Satellite  Communications  System  Office  to  Insure  the  development  efforts  within 
Advanced  Space  Communications  are  consistent  with  the  evolving  MILSATCOM  architectural  framework.  Close  coordination 
Is  also  required  with  the  Army  for  ground  terminal  developments  and  with  the  Navy  for  shipboard  terminal  developments 
to  insure  compatible  future  system  solutions.  Tlu’  Defense  Coouaunlcatlons  Agency /Military  Satellite  Communications  System 
Office  provides  the  necessary  leaviershlp  and  a  forum  for  the  coordination  of  service  technology  programs. 

(  WORK  PERl'ORMED  BY;  Air  Force  SyTtems  Command  Space  Division,  Los  Angeles,  CA,  is  reaponsible  for  this  project. 
Supporting  organizations  Include  Electronic  Systems  Division,  Uanscom  AFB,  MA;  and  Lincoln  iMiiboratory ,  Bedford,  HA. 
Supporting  commends  Include  Air  Force  Communications  Command,  Scott  AFB^  IL,  for  operational  planning,  the  Air  Force 
Geophysics  Laboratory,  and  Electronic  Security  Command,  Kelly  AFB,  TX,^ 

^  Federal  Contract  Research  Center  support  is  provided  ny  the  Aerospace  Corporation  Los  Angeles,  CA. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  FY  1981  and  Prior  Accomplishments;  Air  Force  Systems  Command  personnel  parrlclpsted  in  tri-servlce  working 

groups  chaired  by  the  Defensa  Communications  Agency/Mllltsry  Satellite  Communications  Systems  Office  to  refine  the 
details  of  the  military  satellite  '.omaunlcatioas  architecture  (published  as  the  "Framework  for  MILSATCOM  develop¬ 
ment"  In  Nov  1970)  and  tu  define  tri-service  compatible  technology  development  goals  to  support  the  future 
mlMtary  satellite  communications  architecture  (,Aiblished  as  the  "Technology  Development  Prograr^  Plan  in  Nov  1979). 

System  approaches  were  invescigatf'd  for  providing  a  future  military  satellite  communications  capability  for  the 
Department  of  Defense's  mobile/tactical  forces.  Driving  considerations  for  this  future  capability  are;  (1)  highly 
jam  resistant  communications  in  combat  environments  in  the  face  of  a  techulcally  advanci^,  experienced^  and 
dedicated  adversary,  (2)  operation  throu^n  a  nuclear  disturbed  atmesohere,  and  (3)  low  probability  of  intercept 
com&anlcations  to  minimize  Che  probability  of  location  and  destructlou.  Lincoln  Laboratory  participated  in  these 
arBAysca  and  structured  a  devolopment  program  to  address  key  system  technologies.  Space  Division  sccompllshed  a 
first  issue  of  a  "Technology  Roadmap"  and  "Implemrntatlon  Master  Plan"  to  guide  Che  Advanced  Space  Co(»munlca clous 
development  programs.  Electronic  Security  Ccmuaod  inltisted  a  program  f 
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Project;  12029 

Program  Element:  #63A31F 

DoD  Hisaion  Area:  Common  Taer  Communications  #363 


Title:  Syateraa  Analysea/Demonatratlon 
Title:  Advanced  Space  Communicationa 
budget  Activity:  Intelligence  and  Communicationa  #5 


2.  ’  FY  1982  Program:  The  "Technology  Roadmap"  and  "Implementation  Master  Plan"  will  be  updated  for  the 

Advanced  Space  Communications  program  reflecting  the  broadened  scope  initiated  in  FY  1980.  Advanced  concepts 
for  future  military  satellite  communications  and  data  relay  solutions  will  be  explored  for  the  strategic  and 
tactical  forces.  Key  technologies  are  being  Integrated  both  in  breadboard  and  through  simulation,  to  verify 
integrated  performance  characteristics  of  extremely  high  frequency  M1LSATC(M  systems.  Activities  in  this  area 
are  coordinated  with  the  Army  and  Havy;  advanced  termina!^  development  programs  through  tri-Service  forums  chaired 
by  the  Military  Satellite  Cozomunlcatlons  System  Office. 


FY  1983  Planned  Program:  An  expanded  program  cf  apace  coismunicatlons  system  definitions  and  technology 
development  will  be  implemented  baaed  on  the  coordinated  program  plan  and  technology  roadmap  updated  during  FY  1982. 
Specific  emphasis  will  be  on  future  military  satellite  communications  solitioua  for  the  strategic  and  tactical  forces. 
The  aco^e  of  the  effort  will,  however,  encompass  the  total  space  communications  and  data  relay  requirements  of  the 
Department  of  Defense.  Pei^formance  measurements  and  atsessment  of  integrated  extremely  high  frequency  techn-^logiea 
will  ccntlnue,  at  will  the 


4.  FY  1984  Planned  Program;  Based  on  the  space  cotmaun lea t ions  and  data  relay  architectural  and  systems  defini¬ 
tion  efforts  of  FY  1985,  specific  implementation  objectives  will  be  pursued  to  a  next  level  of  detailed  design.  These 
detailed  design  efforts  will  be  trjinsitloned  to  acquisition  program  elements  or  new  program  elementa  initiated. 
Performance  meisucementa  and  asBessments  of  integrated  extremely  high  frequency  technologies  will  continue. 

J 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  systems  analysea/demoastratloa  project. 

6.  (U)  i-^ilestcnes;  Not  Applicable 

7.  (U)  Resources; 


F?  '981 
Actual 


FY  1982 
Estimate 


FY  1983 
Eetlmats 


FY  1984 
Estimate 


Additional 
Co  Completion 


iotal 

Estimated 

Costs 


8.  (1))  Comparison  with  FY  3982  Descriptive  Suatmry 


16,451  li,949  12,734  Continuing  KoC  Appllccble 


28,300  41,700 


Cont^iwi  g 


Not  Applicable 


The  rsducticQ  from  41,700  to  11,949  Is  due  to  realignment  of  some  activities  in  Project  2029.  Specifically,  ill  of 
the  LASERCOM  work  is  In  Project  2028  instead  of  divided  between  Project  2028  and  2025.  Program  icductlone  ere  else 
reflected  here.  j  m  i  1  r 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #64778F  Title:  Navatar  Global  Positioning  System 

nOD  Mission  Area:  Navigation  and  Position  Fixing,  #361  budget  Activity:  Intelligence  and  Communications,  #5 


RESOURCES  (PROJECT  LISTIN^):  ($  In  thousands) 


PROJECT 

NUMBER  TITLE 

TOTAL  FOR  PROGRAM  ELEMENT 


FY  1981  FY  1982  FY  1933 

Actual  Estimate  Eotlmate 

!26,2U  165,377  122,837 


Total 

FY  1984  Additional  Estimated 

Estimate  to  Completion  Costs 

“5F,92T"  1157923  1,089,578 


(U)  BRIEF  DESCRIPTION  OF  PROGRAM  ELEMENT  AND  MISSION  NEED:  This  program  element  funds  Air  Force  p*rti^l;.jtlon  in  the 
Joint  program  for  Phase  II,  full-scale  development,  of  the  Navetar  Global  Positioning  System.  Program  Element  64773F 
Navstar  Global  Positioning  System  reflects  those  funds  previously  reported  (FY  1979  and  prior)  In  Program  Element  63421F 
Navstar  Global  Positioning  System,  Program  E.^ement  644/8F  Navstar  Global  Positioning  Syatew  Space  (  Control  Segments  and 
Program  Element  64778F  Navstar  Global  Positioning  System  User  Equipment. 

(U)  Military  forces  need  to  know  precise  loortlon  U)  to  enhance  command  and  control  and  to  cuordlnato  battle  tactics 
and  support;  (2)  to  engage  In  strategic  and  tactical  warfare;  (3)  to  maneuver  efficiently  In  the  battle  area;  (4)  to 
provide  accurate  and  timely  fire  support;  and  (5)  to  facilitate  combat  support.  A  global,  common  grid  positioning  <tnd 
navigation  system  Is  required  to  Increase  both  the  accuracy  and  the  availability  of  current  weapon  systems,  especially 
at  night  and  in  adverse  weather,  thus  increasing  their  effectiveness.  The  Mission  Element  Need  Statement  was  revalidated 
by  the  SecrisJtary  of  Defense  at  Milestone  II.  The  GPS  satellites  will  also  carry  as  a  secondary  payload  the  Ir^^egratid 
Operational  NUDET  Detection  System  (lONDS)  to  detect  and  locate  nuclear  detonations. 

(U)  BASIS  FOR  FY  1933  RDT4E  REQUEST:  Continues  full  scale  development:  of  ail  three  system  segments  (space,  control  and 
user  equipment).  Comple:e8  the  buy  of  three  additional  first  generation  eatellltee  to  replenish  the  f Ive-sstelllte 
developmental  constellation.  Operate#  the  constellation  to  cupport  both  developmental  testing  of  uset  equipment 
and  the  Navy’s  Fleet  Ballistic  Missile  Improved  Accuracy  Program.  The  second  and  third  replenishment  satellites  will  be 
delivered  lu  FY  1983  and  will  be  available  tw  maintain  the  S-satellltc  conctellatlon  to  support  testing  and  special 
limited  epetar. Jons.  Fabrication  of  the  operational  satellite  qualification  teat  vehicle  will  continue. 

(U)  The  initial  control  ssgment  will  continue  ;o  support  the  developmental  satellite  conatellstlon  until  the  operational 
control  3eg.eent  Is  available.  Software  development  for  the  operational  control  center  will  continue.  Hardware  deliveries 
for  the  operational  control  segment  will  begin.  The  dual-contractor  competitive  user  equipment  development  will  continue 
with  equipment  being  delivered  for  testing.  Cost  estimates  are  based  on  fixed  price  contracts  covering  full  scale 
development  of  all  three  tyscem  segments. 
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Program  Element:  #6<»/78F 

DOD  Mloslon  Area:  Navigation  and  Position  Fixing,  #361 


Title:  Navatar  Global  Positioning  Syatem  (GPS) 

Budget  Activity:  Intelligence  atd  Communications,  ^5 


(U)  COMPARISON  WITH  FY  1962  DESCRIPTIVE  SUMMARY: 

FY  1981 


FY  1982  FY  1983  FY  1984 

Estimate  Estimate  Estimate 


Additional 
t  j>_  Completion 


Total 

Estimated 

Costs 


RDT&E 

126.600  170,100 

126,000 

195,300  1,082,000 

PROCUREMENT  (MISSILE) 

78,600 

108,400 

To  Be  Determined 

MILITARY  v-ONSTRUCTION 

14,700  14,700 

(U)  OTHER  APPROPRIATION  FUNDS: 

Procurement 

Program  Element  35165F 

Mlesiles  (Operational  Satellites) 

0* 

102,000 

149,300 

To  Be  Determined 

(Quantity) 

Program  Element  35164F 

28 

0 

0 

Aircraft  (User  Sets) 

To  Be  Determined 

(Quantity) 

Other  (M-icpack  User  Gets) 

(Qv.autity) 

To  Be  Determined 

Military  Construction 

Program  Element  35165F 

13,523 

13,523 

*  The  satellites  for  the  Initial  IS-satelllte  constellation  will  be  boughr.  under  a  termination  liability  funded 
block  buy  starting  in  FY  82  with  funds  jpptoprlated  In  Progras  Element  3135 ^F,  Integrated  Operational  Nuclear 
Detonation  Detection  System. 

(U)  DETAILED  BACKCRQUND  AND  DESCRIPTION;  Fundamental  to  the  rucceaaful  accrmpllshmenc  of  military  functions  ia  thu 
ability  to  precisely  position  friendly  forces  relative  to  each  other  i-nd  wliih  respect  to  enemy  forces.  Over  the 
years,  the  Services  have  developed  nuaeroua  positioning  and  navigation  aids  to  aatltify  specific  requirements  and  to 
increase  the  effectiveness  of  weapon  systems.  Technologies  available  at  the  time  these  systeaa  were  developed  tended 
to  limit  the  design  and  application  of  these  ’’pod/nav"  aids  to  specific  purposes  with  only  s  minimum  of  Integration 
possible.  Further  Improveaient  In  the  military  utility  of  these  systtos  has  been  constrained  by  accuracy  limits, 
extent  of  geographic  coverage,  dependence  on  foreign  baslof  rights  end  other  reasons. 


(U)  Through  extensive  studies,  analyses  and  tests,  the  Services  confirmed  that  a  single,  highly  precise,  satellite 
based  positioning  system  could  beat  satisfy  the  broad  spectrum  of  the  Department  of  Defense  requlrenents  documentcl  in 
the  Joint  Chiefs  of  Staff  Master  Navigation  Plan.  Thus,  In  December,  1973,  the  need  for  the  ayste*  was  affirmed  through 
Che  Defense  Sy>^tems  Acquieltior.  Review  Council  Milestone  I  Review.  Subseqrent^^y,  the  Defense  Navigsl:^oa  Ssiellite  System, 
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Program  Element;  #6^179?  Title:  Navstar  Global  Positioning  System  (GPS) 

DOD  Mission  Area:  Navigation  and  Poslcion  Fixing,  #36l  Budget  Activity:  Intelligence  and  Communications, 

later  r.omed  the  Navstar  Global  Positioning  System,  entered  the  concept  validation  phase  (Phase  l).  The  purpose  of  this 
phase  two- fold:  (l)  to  ^'^alidate  that  the  technology  vas  sufficiently  mature  to  reasonably  develop  a  system  which 

could  provide  the  required  capability  and  (2)  to  demonstrate  the  military  utility  of  this  system. 

(U)  A  four  satellite  constellation  was  established  in  1978.  Advanced  development  user  seta  were  built  and  used  in  eleven 
different  host  vehicles  in  over  700  separate  tests  to  satisfy  Phase  I  objectives.  A  thorough  system  cost  estinate  was 
prepared  to  identify  the  total  acquisition  and  15--year  operational  costs.  Force  effectiveness  studies  were  performed  by 
ell  Services  for  a  numbc-r  of  missions.  All  the  Services  indicated  positive  benefits  through  extensive  military  use  of 
the  system.  The  only  technical  question  remaining  at  the  end  of  Phase  I  was  the  expected  lifetime  of  the  satellite-borne 
atomic  frequency  standards.  A  thorough  development  program  was  then  initiated  to  improve  the  atomic  standard  lifetime. 
Therefore,  no  major  technical  or  operational  issues  caused  undue  concern  at  the  Milestone  II  Review  in  June,  1979* 

(U)  Concern  about  system  acquisition  cost  was  the  only  qualifying  comment  in  the  Secretary  of  Defense's  approval  to 
proceed  into  Phase  IX  full  scale  development  on  August  21; ,  1979* 

(U)  This  concern  over  cost  war  subuequently  manifested  in  a  substantial  reduction  in  approved  program  funding  in  the 
FY  1981  President's  Budget  r  -’"tive  to  the  funding  required  to  implement  the  progrom  as  directed  in  Auguct,  1979* 

On  May  23,  I98O,  the  Se^:retary  of  Defense  approved  a  restructured  program  which  matched  the  funding  available.  The 
major  impacts  of  the  restructured  program  were  to  delay  deployment  of  an  l8~satelllte  constellation  and  to  build  to  a 
constellation  of  I8  satellites  Instead  of  2^*.  However,  the  restructured  program  did  provide  a  system  which  could 
readily  ac'.ommodate  future  expansion  to  a  2J*-8atelll ^e  constellation. 

(U)  lii  addition,  the  restructured  program  deferred  Incorporation  of  some  capabilities  until  after  deployment  of  the 
18-sateilite  constellaticn.  These  deferred  capabilities  will  not  seriously  im;^ct  the  initial  use  of  OPS  but  wuid 
adversely  impact  certain  missions  (operations  in  dense  foliage,  certain  Jamming  5ce;i^ri08  and  several  naval  nlsjs.ona) 
in  th3  long  term  if  total  .y  omitted.  As  a  result,  the  first  generation  satellite  developed  during  Phase  I  it  being  minl- 
raally  modified  to  increase  the  resistance  of  the  sutellite  to  nuclear  effects,  to  add  the  capability  to  deny  preeJaion 
nigrials  to  adversaries  and  to  laurch  the  satellite  from  the  Space  Shuttle. 

(U)  Tiuj  Interim  control  segment  to  operate  che  system  during  Phase  II  consists  of  a  control  center  at  Vandenberg  Al'B, 

CA,  four  disi-versed  laonitor  stations  and  the  Satellite  Control  Facility.  This  interim  control  center  was  upgraded  in 
FY  1982  to  provide  satellite  control  during  launches  of  production  spacecraft  until  the  Operational  Control  SCft,**cnt, 
including  the  Navstar  Control  Center,  is  Dully  deployed  and  operational.  Development  of  the  0p.'raMonal  Cont.*ol  Segment 
is  proceeding  toward  eetabllahacjjt  of  a  prime  facility  with  greater  reliaoiiity  than  the  interim  control  center  and 
some  increased  automation  to  reduce  the  fainpover/a^iU  levels  reqv‘ired-  Construction  of  th«!  Navstar  Control  Center 
facility  will  t'cgin  In  FY  198^.  DevelojsLent  of  the  user  equiptaent  was  not  clvinged  the  restructuring. 
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Program  blement:  I6U77QF  Title:  Navstar  Global  Positioning  System  (GPS) 

DOD  Mission  Area:  Navigation  and  Position  Fixing,  #36l  Budget  Activity:  Intelligence  and  Communications,  #3 

(’J)  The  program  will  provide  an  unlimited  number  of  users  with  a  combination  of  accuracy,  Jaiiming  realstance,  surviva- 
ability,  coverage  and  force  interoperability  (through  the  common  grid)  far  exceeding  that  of  rny  other  navigation  system. 
Suitably  equipped  United  Statea/allied  military  users  will  be  able  to  determine  three-diuensional  position  (latitude/ 
longitude/altitude)  to  an  accuracy  of  l6  meters  or  better  spherical  terror  probaole  (50  percentile)  and  UO  meters  or  bettei 
on  a  95  percentile  basis. 

(U)  PKLATED  ACTIVITIES:  The  Joint  program  mar.ager  coordinates  the  supporting  activities  of  the  Army,  Hary,  Marine  Corps, 
Defense  Mapping  Agency,  Department  of  Transportation  and  North  Atlantic  Treaty  Organization  through  hia  deputies  in  the 
Joint  Program  Office.  The  use  of  the  Global  Positioning  System  for  providing  guidance  corrections  for  tactical  missiles 
is  being  separately  explored  under  Program  Element  636OIF,  Conventional  Weapons  Technology*  Investigation  of  advanced 
anti-Jaming  technology  is  being  conducted  under  Program  Element  63203F,  Advanced  Avionics  for  Aircraft.  Program  Element 
6I4778F  also  supports  the  Navy’s  Fleet  Ballistic  fasslle  Improved  Accuracy  Program  (Program  Elemen!:  11221N  Fleet  BalMsti*' 
Missile  Systems). 

(U)  The  North  Atlantic  Treaty  Organization  Global  Positioning  System  Project,  a  cooperative  venture  between  the  United 
States  and  nine  other  nations,  provides  information  to  these  nations  to  assist  in  making  decisions  about  adopting  the 
system  for  miJ.itary  forces. 


(U)  Full  scale  development  of  use"  equipment  is  I'unied  by  ail  services  under  Program  Element  6U778A/K/? 

Navstar  Global  Po*‘ltioning  System  for  the  Amy,  Navy,  and  Air  Force,  respectively.  Acquisition  is  reflected  in  Program 
Element  3516^A/N/F,  all  titled  Navstar  Global  Positioning  System  User  Equipment,  and  Program  Eleirient  35l65F  Navstar 
Global  Positioning  Sys^om  Space  i  Control  Segments. 

(U)  An  Integrated  Operational  Nuclear  Detonation  Detection  System  payload  will  be  flown  with  the  relUrhished  qualifica¬ 
tion  vehicle  (N.v..V8tar  8)  of  the  first  generation  satellites,  on  all  three  replenishment  satellites  (Nevstars  9^11)  and  or 
all  operational  satellites.  Program  Element  31357F,  Integrated  Gperaticnai  Nuclear  Detonation  Detection  System,  funds 
these  payloads.  A  more  powerful  second  stage  launch  capability  is  being  acquired  to  provide  the  additional  throwveight 
capability  required  by  the  addition  of  the  nuclear  detonation  detectloc  payload.  Expendable  launch  services  (Atlas 
E/F)  are  funded  under  Program  Element  35119F,  Space  Boosters.  Space  Shuttle  launches  are  funded  under  Program  Elejsent 
3517IK.  Space  Launch  Support. 


WCRK  PERFORMED  BY :  The  Joint  Program  Office  is  located  at  the  Air  Force  Systems  Command's  Space  Dlvieion,  Ei  Segundo, 
CA.  The  satellite  contractor  Is  Rockwell  Internat ional/Space  Operations  and  Satellite  Systetis  Division,  Seal  Beach,  CA; 
Iriternatlonal  Telephone  and  Teiegrapl  ,  Sutley,  KJ,  la  tnc  subcontractor  for  the  navigation  subsystem.  Aerospace  Corp., 

El  Segundo,  CA,  provides  technical  and  ‘ngineerl.‘.g  support.  Us^-r  equipment  development  is  being  perfonseu  competitively 
by  Magnavox  Advanced  Products  Dlv.,  Torrance,  CA,  and  Rock»,-«ll  International/Collins  Gavernment  Avionics  Div. ,  Cedar 


Rapids,  lA;  Interactrics,  Cambridge,  MA ,  is  the  independent  u^er  equipment  software  verif ication/val idation  contractor. 
Operational  Control  Segment  dcvclopnser.t /deployment  is  being  done  by  International  Business  Hachines/Fedcral  Systems 
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Program  Element:  #64778F  Title:  Navatar  Global  Positioning  Syatem  (GPS) 

IX)D  riisalon  Area:  Navigation  and  Position  Fixing,  #361  Budget  Activity:  Intelllgenco  and  Co—unl  cat  Iona.  #5 

Dlv«,  Gaithersburg,  MDj  Loglcon,  Long  Beach,  CA,  Is  the  Independent  software  verlf Icatlon/valldatlon  contractor* 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAM: 

1.  (U)  FY  1981  and  Prior  Accompli ahnent a:  User  equipment  has  been  tested  on  the  C-141,  UH-IH,  F~AJ  find  P-3  aircraft, 
wheeled  and  trackec  vehicles,  ships  and  manpacko.  Actual  testing  has  verified  the  positioning  accuracy  predicted  for  the 
18  satellite  system*  Oeoionst rat Ions  of  the  effects  of  Improved  positioning  accuracy  on  bomb  delivery  have  yielded  signi¬ 
ficant  results*  Inert  500-pound  boobs  (MK-32)  dropped  froa  Navy  F-4J  aircraft  have  Impacted  the  target  area  with  a 
several  fold  improveoent  In  accurar/  over  current  aethods*  Both  stralght-and-level  and  toss  delivery  nodes  have  been 
used*  Improved  weapon  delivery  accuracy  with  different  crews  ard  aircraft  In  over  500  separate  boab  deliveries  has 
verified  that  the  Global  Poslrlonlng  System  Itself  Is  the  priae  source  of  Improvement* 

(U)  Other  demonstrations  of  the  military  value  of  precise  positioning  have  Included  passive  rendezvous  similar  to  aerial 
refueling,  simulated  nreclslon  helicopter  rescues,  aircraft  reconnalsaance  of  a  preselected  ground  point,  slmurated 
combined  aircraft/ship  antisubmarine  operations  and  reduced  visibility  ship  departures  froa  harbor.  Sets  have  been 
used  in  Service  and  Joint  exercises  (RIMPAC  80  and  SOLir  SHIELD  81)  with  outstanding  results* 

(U)  North  Atlantic  Treaty  Organization  Project  activities  have  Included  two  successful  flights  of  an  aircraft  set  over 
the  North  Pole  In  a  United  Kingdom  aircraft*  The  Project  Is  developing  standards  for  the  developaent/productlon  of 
user  equipment  to  further  rationalization,  standardization  and  Interoperability  objectives* 

^  rograa:  The  constellation  will  be  aalntrined  to  support  the  Navy's  Improved  Accuracy  Program  and 

continued  Global  Positioning  System  user  equipment  testing*  The  launch  of  Navstar  7  on  18  December  U81  was  not  success¬ 
ful  due  to  Atlas  booster  failure*  This  satellite  was  launched  to  replace  Navatar  ^  whlc^  has  experienced  malfunctions 
In  Its  atomic  frequency  standards*  These  problems  were  amlyzad  and  corrected  In  Navstar  3  and  subsequent  satellites. 
Orbital  operations  with  the  modified  atomic  frequency  standards  has  been  excellent  since  Nsvstar  3  was  launched  in  October 
1978. 

(U)  Fabrication  ct  the  three  replenishment  satellites  (Navatars  9-11)  will  continue  with  Navatar  9  belnfi  delivered*  The 
design  of  Block  II  satellite  oodlf 1  cat  Ions  to  incorporate  operational  requirements  and  provide  for  shuttle  launch  will 
bo  ''omplcted.  Fabrication  of  the  Block  II  quail f ‘cation  teat  venlcls  will  begin*  The  development  and  Integration  of 
mission  control  functions  for  the  control  segment  will  continue  with  the  software  critical  design  review.  User  equipment 
development  will  conclnue  with  both  contractors  finishing  critical  design  reviews  of  the  user  seta  and  their  Irterfacea 
with  the  r.est  platforms. 

(U)  The  FY  1982  Navstar  CPS  President's  Budget  request  for  satellite  procurement  was  not  approved  by  Congresa.  The 
satellites  for  the  Initial  18-setellite  onsteilstlon  will  be  bought  under  a  termination  liability  funded  block  buy 
starting  In  FY  1982  using  avillabie  funds  appropriated  in  Pregram  Clement  31J57F,  Integrated  Operational  N-.tclear 
Detonation  Detection  Svgtes. 
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Progran  Element:  #64778?  Title:  Navetar  Global  Poeltlonlng  Syetem  (GPS) 

DOD  Misaion  Area:  Navigation  and  Position  Fixing,  #361  Budget  Activity:  Intelligence  and  Cotmunlcatlons,  #3 

3.  (U)  FY  1983  Planned  Program:  Replenishment  satellites,  Navstars  10  and  11,  will  be  rested  and  delivered  ready  for 
launch.  Fabrication  of  the  qualification  test  vehicle  will  be  completed  and  testing  will  begin.  Control  segment 
development  will  continue  with  start  of  checkout  of  the  master  control  station  software.  User  equipment  development 
will  continue  with  Integration  of  preproduction  user  equipment  Into  Phase  II  host  vehicles  and  start  of  developi&ent 
and  Initial  operational  teat  and  evaluation.  The  minor  changes  In  FY  1982  and  FY  1983  RDT&E  funding  between  this  year’s 
and  last  year's  descriptive  summaries  were  caused  by  a  change  In  Inflation  escalation  Indices.  A  delay  In  user  equipment 
delivery  caused  the  FY  1983  -  FY  1984  test  program  to  be  vcxtended  about  eight  months,  thus  raising  test  and  total  program 

C  (StS. 


4.  (U)  FY  1984  Planned  Program:  User  equlpnent  Initial  operational  test  and  evaltiatlon  will  be  completed.  Baaed 
upon  a  favorable  Defense  Systems  Acquisition  Review  Council  Milestone  III,  user  equipment  production  will  be  authorized. 
Master  control  station  software  checkout  will  be  completed.  Qualification  testing  of  the  operational  satellite  will  be 
completed  before  the  first  Shuttle  launch. 


5.  (U)  Program  to  Completion:  The  Vaudenberg  Air  Force  Base  Interim  control  center  will  support  the  first  operational 
satellite  launch  with  the  shuttle  in  early  FY  1986.  Operational  control  segment  development  will  culminate  with 
combined  development  test  and  evaluatlon/lnltlal  operational  test  and  evaluation  beginning  In  CY  1985.  The  segirent 
will  become  operational  In  CY  1987.  Integration  engineering  for  all  remaining  Air  force  aircraft  (other  than  the  F-lb 
and  B-32  which  are  the  initial  teat  vehlclea)  will  be  accomplished. 


6.  (U)  Kl lestonea 


Previous  Date*  Current  Date 


a.  Defense  Systems  Acquisition  Review  Council  Milestone  II 

b.  Begin  Initial  Operational  Test  and  Evaluation 

c.  Defense  Systems  Acquisition  Review  Cout.cll  Milestone  III 

d.  First  Shuttle  Launch 

e<  Worldwide  Three-dimensional  Operational  Capability  (18  aatellltea) 


IQ  CY  1983 
3Q  CY  1983 
IQ  CY  1985 
4Q  CY  1987 


Jun  1979 
3Q  CY  1983 
2Q  CY  1984 
4Q  CY  1983 
3Q  CY  1988 


Dates  presented  In  FY  1982  Deacrlptive  SuoLsary  are  shown  If  changsd  In  FY  1983  Descriptive  Summary. 


(U)  Explaration  oi  Hlleatore  Changes;  The  operational  teat  and  evaluation  and  Hlleatone  111  schedule  changes  reaultel 
from  user  equipment  delivery  delays  caused  by  the  inability  of  the  two  contrsctcra  to  meet  the  original  contractual 
schedule.  The  technical  problems  encountered,  principally  custom  large  scale  integrated  circuit  design  and  fabrication, 
nave  now  been  overcome. 
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Program  Element :  #6U778F 

DOD  Mission  Area:  t?avigatlon  and  Position  Fixing,  #36l 
7.  (U)  Resources :  Not  Applicable 
8 *  ( U )  Comparison  vlth  FY  I982  Budget  Data; 

FY  1981  change  reflects  actual  obligations. 


Title :  Navstar  Positioning  System  (GPS) 

Budget  Acti^*^ity :  Intelligence  and  Communications,  05 


Total 


1121 


Budget  Actltrity:  Intelligence  and  Ccinm[unlca.tlonG, 

Progrejn  Element:  Navstar  Global  Positioning  System  (GFS) 

Test  and  Evaluctlon  Data 


1.  Development  Tt?t  and  Evaluation  (DT&E):  This  Program  Element  covers  the  development  of  the  Navstar  Global 
Positioning  System  (GPS).  Phase  I  testing  has  validated  the  system  concept,  identified  preferred  design  parameters 
ajid  denonstrated  militfiry  ui^ility.  In  the  space  segment,  six  of  the  eight  satellites  procured  from  Rockwell  Space 
Division  for  the  Validation  Phase  (Phase  I)  have  been  launched.  Five  of  these  six  are  supporting  user  equipment 
testing.  Because  all  of  the  clocks  on  Navstar  2  have  failed,  it  is  only  being  used  for  on  orbit  subsystem  testing 
to  provide  design  verification  data.  One  of  the  two  remaining  Phase  I  satellites  will  be  launched  in  December  198I 
to  better  support  testii^  for  the  Navy'p.  Fleet  Ballistic  Missile  Improved  Accuracy  Program.  User  equipment  testing 
with  GPS  providing  l-diroensional  position  and  velocity  data  (four  satellite  coverage)  began  in  January  19T9*  Testing 
with  all  platforms  (C-l4l,  P-3B,  F-liJ,  UH-IH  and  Army  truck)  prior  to  the  Defense  System  Acquisition  Review  Council 
Milestone  II  in  June  19T9  demonstrated  navigation  and  positioning  accuracies  within  ten  meters  50/1  of  the  time. 

A  GPS  Phase  I  receiver  has  been  integrated  with  an  inertial  moaourement  unit  on  a  F-ltJ  aircraft.  With^his  system _ 
using  only  toss  bombing  techniques,  I6  bomba  were  ’’dropped"  on  3-o  Aug  I98I.  Bomb  impacts  vere  wlthin[ 
of  the  aim  point  50ii  of  the  time.  In  addition,  successful  terrain  following  tests  were  floim  this  siimmer  with  a 
UH-IH  helicopter  equipped  with  a  GPS  receiver.  The  GPS  equipped  helicopter  flew  thru  3-dimensional  stored  way  points 
(latitude,  longitude,  altitude).  These  way  points  were  computed  by  adding  a  preselected  clearance  to  points  from  a 
terrain  contour  map.  User  equipment  testing  and  demonstrations  with  Phase  I  sets  have  also  been  done  under  a  ten 
nation  North  Atlantic  Treaty  Organization  Memorandum  of  Understanding  as  well  as  the  program  DTfcE.  A  "low  cost"  set 
has  twice  (Sep  1980  and  Sep  I981)  navigated  successfully  over  the  North  Pole  in  a  United  Kingdom  aircraft..  A  GPS 
set  is  also  scheduled  to  be  tested  on  a  French  maritime  patrol  aircraft  in  the  fall  of  I98I.  DTfcE  of  the  space 
and  ground  c%^ntrol  segments  will  be  limited  to  refining  further  the  effects  of  seasonal  variations  on  satellite 
ephemeris  predictions  and  determining  tho  long  term  reliability  of  the  siMice  segment. 

2.  (U)  Operational  Test  and  Evaluation  (OT&E);  During  th-i:  GPS  Validation  Phase  (Phase  l)  completed  in  May  1979, 
tests  were  conducted  by  the  Space  Division  (sd)  to  demonstrate  ^^ome  of  the  system’s  military  applications,  sucu  as 
e<x)rdir.ate  bombing,  passive  rendevous,  special  ^nti-Jam  performance,  approach  to  landing.  Army  l<tr*d  operations, 

and  coordinateu  sea  operations.  Four  satelliee  were  used  in  the  final  Phase  1  testing  st-ages.  Testing  was  conducted 
at  Yume.  Proving  Ground,  AZ,  and  San  Clemente  Island  Test  Area,  CA.  Th»  Air  Force  Test  and  ih/aluation  Center  (AFTEC) 
monitored  selected  portlo'^iS  of  the  Phase  I  user  equipment  testing  and  previded  an  independent  assessment  for  use 
in  the  Milestone  II  program  review.  No  operational  deficiencies  were  noted  by  AFTEC  that  would  preclude  transi¬ 
tioning  to  the  full-scale  engineering  development  (FSED)  phase.  Plinse  1  contrrotors  were  Magna  vox,  Texas  Instruments, 
Rockwell  International  Cedar  Rapids  Division,  Rockwell  International  Satellite  Systems  Division,  and  General  Dynamics 
Eiectroni-'-s  Division. 
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(U)  In  the  Full-Scale  Engineering  Development  (FSED)  Phase  (Phase  II)  of  the  program.  Air  Force  Test  and  Evaluation 
Center  (AFTEC)  will  be  the  executive  test  agency  for  ail  Global  Positioning  System  (3PS)  operational  test  and  eval¬ 
uation  (OT&E)*  Multi-service  OTiE  will  be  conducted  on  user  equipment  and  the  control  segment,  while  the  space 
segioent  testing  will  be  primarily  an  Air  Force  effort. 

(U)  The  user  equipment  OT&E  is  scheduled  from  mid-April  1983  through  early  July  198***  The  Ariay,  h<^vy.  Marine  Corps 
and  North  Atlantic  Treaty  Organization  (NATO)  will  participate  in  the  operational  testing  of  the  user  equipment  in  a 
broad  range  of  military  applications.  Ustr  equipment  testing  will  include  several  monuiis  of  combined  developmental 
and  operational  test  and  evaluation  (DT4E/0TiE)  followed  by  a  period  of  dedicated  OTiE  for  each  vehicle  prior  to  the 
Defense  Systems  Acquisition  Review  Council  (DSARC)  Milestone  III  review.  This  testing  is  ir.tended  to  provide  the 
independent  OT&E  input  for  a  user  equipment  production  decision.  Primary  test  vehicles  wixl  be:  B-52,  F-l6,  P-3C, 
and  A-6  aircraft.  Aircraft  Carrier,  Attack  Submarine,  Arny  Tank,  UH-60  Helicopter,  and  manpach.  Operator  and 
maintenance  personnal  will  be  drawn  from  operational  units.  Primary  test  lr>catlona  will  be  Yuma  Proving  Ground  AZ, 
Nellis  AFB  NV,  Eglin  AFB  FL,  Ft  Carson  CO,  and  tie  San  Clemente  Island  Test  area  CA.  Phase  II  user  equipment 
contractors  are  Magnavox  and  Rockwell  International  Cedar  Rapids  Division. 

(U)  Control  8egi^»--nt  OTAE  will  begin  in  April  1985  and  extend  to  apprcximately  January  1987*  A  period  of  combin<;i 
DT&E/OT&E  followed  by  a  dedicated  90-day  OTAE  is  planned.  Qualified  satellite  command  and  control  operators  and 
nsaintainers  from  the  Strategic  Air  Command  (SAC),  the  control  segment  operating  command,  will  perform  the  9G-day 
lOTAE.  Sol;  control  segment  contractor  Is  International  Business  Machine. 

(U)  Space  segment  testing  consists  of  an  operational  assessment  using  DTAE  generated  data.  7’he  report,  based  jn 
the  current  limited  constellation  of  four  development  satellites  with  functioning  atomic  time  standards,  will  suppor 
a  status  review  scheduled  for  February  1982.  Specific  areas  to  be  addressed  ia  rpace  segment  OfAE  inniuae  surviv¬ 
ability,  operability,  selective  availability,  and  the  effects  of  satellite  outages  on  system  accuracies.  Sole  space 
segment  contractor  is  Rockwell  International. 

(U)  Overall  HAVBTAR  GPS  OTAE  objectives  are  to: 

a.  (U)  Evaluate  GPS  performance  in  a  spectrum  of  missions  ii.  representative  vehicles  for  Arsy,  Navy,  Air  Fierce 
r-iarine  Corps  application.  These  Include  a^r,  land,  and  water  navigation,  ordnance  delivery,  rendevous,  and  landing 
approaches  in  both  passive  and  hostile  environme«A. 

b.  (U)  Evaluate  GPS  performance  when  operateu  ind  maintained  by  Air  Force,  Arny,  Kev>,  and  Ma.*l;ve  Corps  opera¬ 
tional  and  maintenance  personnel. 

c.  (U)  Identify  and  track  deficiencies  and  Improvements. 
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3.  (U)  System  Characterls^-.lca ; 

Characteristic 


Thre^'-Dimensional  Position  Accuracy 

Three-Dimensional  Velocity  Accuracy 
Time  Transfer 
Active  Satellites  on  Orbit 
Satellite  CoveriUge 
Clock  Stability 

Satellite  Mean  Mission  Duration 


Objective 

l6  meters 

(501t  of  the  tii»ie) 

0.1  meters/second 
10x10-9  second 
18 

2k  hours /day  world- wide 
2x10’-^^ 

6  years 


Demonstrated 

11.1  meters  (Note  l) 

0.12  meters/second 

25  X  10  “9  second  (Note  2) 

5 

U  hours /oay  over  test  area 
2x10-13 

3  years  (not  valid  for 
projections)  (Not*  3) 


NOTES: 

1.  (U)  Accuracy  is  within  11,1  meters  50^t  of  the  tima  and  22  met*.;  3  90%  of  the  time  with  test  constellation 

spacing  the  same  as  a  24-8ateIlite  constellation.  The  l6  meter  objective  (l8  satellites)  corresponds 
to  10  meters  (2^  satellites). 

2.  (U)  The  standard  deviation  of  the  synchronization  error  is  25  nanoseconds. 

3.  (U)  Phase  I  spacecraft  have  a  design  mean  mission  duration  of  4.6  years.  The  spacecraft  in  orbit  nre 

supporting  testing  in  spite  of  several  clock  failures.  Fixes  implemented  on  Havstars  3-6  and  inf  tailed 
on  the  two  remaining  Phase  I  spacecraft  are  expected  to  permit  achieving  the  4.6  year  mean  mission 
duration. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Progran  Element:  #31324F 

DOD  Ml sal on  Area:  General  Defenae  Intelligence  Pvograma,  #312 


Title:  FOREST  GREEN 

Budget  Activity:  Intelligence  and 

CoBBiuclcatlooa,  #5 


( U )  RESOURCES  (PROJECT  LISTING):  ($  In  thouaanda) 


Project 
V  Manner  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Eatlmate 


FY  1984 
Eaclmate 


Additional  to 
_ Completion 


Total  Estimated 
Costs 


TOTAL  FOR  PROGRAM  ELEMENT  78,494 


21,200  31,802  41,627 


Continuing 


Not  Applicable 


I  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  principle  objective  of  the  RDT&E  program  Is  to  Improve  the 

Jto 

meet  specific  requirements.  The  RDTaE  effort  Is  directed  at  the  development  of  nev  scientific  sensors,  collection  devices 
and  analytical  techniques  to  satisfy  specific 


BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  program  will  support  continuing  development  efforts  to  Improve 
and  modernize  the  collection,  analvtlcal.  and  evaluation  systemaf  land  to  reduce  operating  costs  Hhlle  liaprov-* 
Ing  performance. 


Program  Eleoient:  #31324F 

DoD  Mlaaion  Area:  General  Defense  Intelligence  Programs,  #312 


Title:  Foreat  Green 

Budget  Activity:  Intelligence  and 

CoBaunicationa^  #5 


(U)  COMPARISON  WITH  FY  1982  DE^'CRIPTIVE  SUMMARY 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Sstiaiate 

Additional  to 
Compilation 

'^otal  Estimate 
Costs 

15,S75 

(U)  OTHER  APPROPRIATION  FUNDS: 

20,334 

29,168 

Continuing 

Not  Applicable 

Procurement 

Misoile  * 

1,401 

2,070 

4,988 

1,381 

Continuing 

Not  Applicable 

Other  ** 

2,912 

10,266 

11,290 

6,406 

Continuing 

Not  Applicable 

Operation  A  Maintenance*** 

9,347 

7,300 

10,344 

12,432 

Contioulng 

Not  Applicable 

*  Missile  Procurement 

is  for 

-1 

procurement  and 

integration 

**  Other  procurement 

includes 

peripherals/sof  tvare 

for  the  headquarters  [* 

'  0AM  funds  include  iollow-on  support  for  the  interim  technique,  operational  test  and  evalua¬ 
tion  of  newly  developed  systems  and  equipment,  and  ^  station  operations. 
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Progr«n  Element:  #31324F 

DOD  Mission  Ares:  General  Defense  Intelligence  Program,  #312 


Title:  FOREST  GREEN 

Budget  Activity:  Intelligence  and 

Conounlcatlons.  #5 


DETAILED  BACKGROUND  AND  DESCRIPTION:  This  Is  a  continuing  program  to  Improve  the|_^ 


1127 


1  .  • 


Prograa  Elenent;  #31324F 

DoD  Mission  Are*!  Generml  Defen«e  Intelligence  Prograa,  #312 


Title:  Poreet  Green 
Budget  Activity: 


RELATED  ACTIVITIES : 


WORK  PERFORMED  BY: 


J 

PKOCRAM  ACCOHFLISHMF.WTS  AND  FUTORE  fROCRAMS; 

FY  1981  *ftd  Prior  Accoapliihuente ; 


J 


Intelligence  and 
CoaBunlcatlone ,  #b 


Prograa  Eleaent:  #31324F 

DOD  Mission  Area;  C«:nersl  Defense  Intelligenci<  Progrsas,  #312 


Title:  FOREST  GREEN 

Budget  Activity:  Intelligence  and 


1129 


I 

I  ; 


i 


Progr«»  Ele««nt:  ^3I324F 

POD  Hit •Ion  Area:  General  Defeniu  Intelligence,  #312 


Title:  FOREST  GREEN 

Budget  Activity:  Intelligence  end 
CoBBunlc&t lone , 


3. 


FY  1983  Manned  Prograa:'  Major  eftorti  initlacaa  in  i^lor  yeara  will  be  continued. 


I 

FY  198A  PUnncd  Prograa:  Effort!  inltiared  in  FY  1982  and  1983  will  continue. 


;  1132 

! 


#5 


Prugraa  F.Ieaent:  I3132AF 

DOD  Miaafon  Area:  General  Defenae  Intelligence  Progr^am,  #312 

5.  (U)  PROGRAM  TO  CGMPLETIOH;  Thta  la  a  continuing  program. 

6.  (U)  Mlleatonea:  Not  Applicable 


Title:  FOREST  GREEN 


Budget  Activity: 


Intelligence  and 
Coamunl cat Ions.  #5 


FY  1983  RDT&E  DESCRIPTIVE  SUMW^RY 


Program  Element:  #3ljt)7r/^?433F 

DoD  Mission  Area:  General  J^efense  Intelligence  Programs.  131? 


uencrai  wocnac  intelligence  rruyrapfa.  yjic 

Strategic  Surveillance  and  WarningTlJ^ 


Title:  Integrated  Operational  NUDETS 
Detect  1  or  S.y stem 


Project 

Number 


Title 


TOTAL  FOR  PROGRAM  ELEMENT 
31357F 
124j3F 


Bud  get  Activit>:  Intelligence  and 

Communications.  #5 
Strategic  l^rograms.  #3 


FY  1981 

FY  198? 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

0 

4,500 

i,996 

1,099 

Continuing 

Not  Applicable 

4,000 

6,974 

19,885 

9,470 

.  Conti r>uing 

Not  Applicab?:) 

>BPIEF  DESCRIPTION  OF  D^EMENT  AND  MISSION  NEED:  Development  of  an  Integrated  Operational  Nuclear  Detonation  Detection 
System  (IOnds)  is  being  puTsued  in  thTs  ¥Tement*  The  lONDS  is  being  developed  to  provide  a  to  detect, 

locate  and  ‘eoert  in  near  real  time  tactical  nuclear  detonations  on  a  global  basis.  iONDS  irill  provide  data  to 
sat i sly J  The  pro^^/am  plan  calls 
for  sensors  on*”  Jand  HAVSTAR  Global  Positioning  System  (GPS)  satellites  and  ground  readout  and 

display  equipment  for  several  users:  the  National  Command  Authorities,  commanders  jf  theaters  and  unified/specified 
coff^mands,  Air  Force  Technical  Applications  Center,  and  others  as  may  be  designated.  L 

,  support  are  the  primary  wartime  benefits  of  data 


derived  from  the  IONDS  sensor  network. 


BASIS  FOR  FY  1983  RDTAE  REQUEST:  The  FY  1983  program  will  support  integration  of  IONDS  sensors  on  NAVSTAl  Global 
^ositioTTng  System  satellites  and  continues  development  of  a  prototype  user  terminal,  a  satellite-to-satel lite 

data  acsslink,  and  an  (_  J  sensor.  The  data  crosslink  will  assur»*  transmission  jf  IONDS  data 

in  nea»  real  time  on  a  global  basis  and  the  sensor  will  improve  IONDS  location  accuracy  to  provide  aL  i 

strike/damage  assessment  capability. 


(U/COMPARISON  WITH  FY  19S2  DESCRIPTIVE  SUMMARY: 

FY  198? 


FY  1981  Estimate 

31357F  ROTAt  ITT^  4.^6" 

Msl  Prcc  16,435 

12433F  RDT&E  4.000  7,000 

Other  Proc 

( ‘ ^ )0TKER  APPROPRIATION  FUNDS : 

Missile  Procurement JPE  31357F)  15.^35 

Other  Proarement  (PE  i2433F) 


Total 


FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

to  Completion 

Costs 

TTwrr 

22,526 

2,9D0 

U,300 

22.455 

20. 638 

Continuing 

Not  Applicable 

21,253 

Continuing 

Not  Applicable 
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Program  Rlemenr:  t31357F/12433F 


DoD  Mission  Area:  General  Paffenfle  Intelligence  Programs,  #312 
Strategic  Surveillance  and  Warning,  #332 


Title:  Integrated  Operational  NUDETS 
Detection  System  ( lONDS ) 

Budget  Activity:  Intelligence  and 

Communications/  »S 
Strategic  Programf/  >3 


DETAILED  BACKGROUND  AMD  DESCRIPTION;  The  U.S.  nuclear  ^tonations  (NUDETS)  reporting  system  is  comprised  of  sensors  and 
reporting  elements  which  were  developed  primarily  for  technical  intelligence  reporting.  The  effectiveness  of  these 
systems  in  reporting  NUDET  events  daring  limited  or  general  war  will  degrade  rapidly  during  the  opening  phases  of  an 
attack.  The  objective  of  this  program  io  to  remove  deficiencies  rejulting  from  Soviet  technological  advances  and 
limitations  inherent  in  current  U.S.  surveillance  systesis.  A  study  was  performed  in  FY  1975  by  Air  Force  Systems 
Command/  with  Strategic  Lir  Command/  Aerospace  Def<irise  Command/  and  Air  Force  Technical  Applications  Center  (AFTAC) 
participation,  to  evaluate  current  systems  and  determine  sensor  capabilities  required  to  provide  the  National  Command 
Authorities  (NCA)  information  on  which  to  base  thv  .^'flection  of  appropriate  trans  attack  responsr.s  and  to  suppt.>rt 
effective  strategic  f'cee  management  daring  all  phtres  of  a  nuclear  conflicts  The  stxdy  concluded  that,  a  highly 
survxvablu  nuclear  detonation  system  is  r^>q[uired  to  enhance  the  ability  uf  the  NCA  and  theater  commanders  to  assess  the 
nature  of  attacks  on  the  Continental  United  States  and  on  our  overseas  forces.  At  1  space  based  nt.\clear 

detonation  detection  and  diagnostic  system  exists  today,  this  system  consists  of  radiation  detection  sensors  on[ 

J  satellites/  bhangmaters  on  other  pro^am  satellites/  and_ground  alements  of  the  ^  and  the 
Satellite  Control  Facility.  Bhangmeters  wiljl  ue  deployed  on  ^satellites  as  replacement  satellites 

are  required.  Of  the  current  systems/  the  provides^'  Jnttdbt  detection  and  location  data  to 

the  NCA/  designated  Ctxnmanders-ln-Chief /  and  other  users. 

j  Current  space  assets  will  be  combined  with  additional  resources/ 
where  practical/  to  partially  satisfy  NCA  and  theater  NUDET  surveillance  requirements/  while  continuing  to  provide 
limited  data  for  I  The  lONDS  system/  as  planned,  will  consist  of  improved  sensors  on  and 

sensors  on  Global  Positioning  System  (GPS)  satellites  with  qround/airborne  readout  and  processing  equipment  for  the 
system  users.  In  FY  1976  a  conttacted  effort,  by  Ford  Aerospace  and  Electronics  Co.,  evaluated  parametrically  how 
best  to  accomplish  the  lONDS  requirements  and  then  produced  a  system  design  definition.  Concurrently,  c  contract 
with  Rockwell  International  defined  the  GPS  Interface  modification  requirements  to  support  lONDS.  Rockwell  Inter¬ 
national  completed  the  contract  to  identify  specific  interface  and  subsystem  designs  for  lONDS  and  performed  testing 
to  validate  that  there  would  be  no  mission  impact  on  GPS  satellites  incorporating  lONDS  sobsysters. 

RELATED  ACTIVITIES:  Development  of  the  lONDS  was  previously  pursued  under  Program  Element  (P.E.)  12433P  in  FY  1978 

and  P.E.  63435F  in  FY  1979  and  FY  1980.  NUDET  sensoru  are  currently  deployed  on  ^  J  and 

improved  sensors  will  be  deployed  on  those  satellites  as  lONDS  becexaes  operational.  As  an  interim  step  in  achievin(|^ 
the  lONDS  full  operational  capability,  sensors  were  jdeployed  on  satellites  of  the 

starting  with  thej  sateKite  launch  in  lONDS  sensors  are  planned  for  deployment  on  GPS  (P.E.  64778F)  as 

early  as  the  launch  of  the  refurbished  Qualification  Test  Vehicle  in  FY  1982.  Developstent  and  production  of  the 
HtJDET  sensors  for  lONOS/GPS  is  being  funded  by  the  Department  of  Erergy,  witu  nupport  from 


Program  Element:  #313577/12433? 

DoD  Mission  Area:  General  Defense  Intelligence  Programs ^  #312 
Strategic  Surveillance  and  Warning,  #332 


Titiv>:  Integrated  Operational  NUDETS 
Detection  System  (lONDS) 

Budget  Activity?  Intelligence  and 

Cosmaunications,  #5 
Strategic  Programs,  #3 


(\J)WORK  PERFORMED  BY;  Development  and  procurement  is  accomplished  by  Hq  Space  Division,  Los  Angeles,  Ca  with  the  assist¬ 
ance  of  the  Air  Force  Technical  Applications  Center,  Patrick  AFB,  PI.  Rockwell  International,  Downey,  Ca  completed 
prelxininary  Global  Poai cloning  System/IONDS  interface  srudies  during  FY  1976  and  is  currently  under  contract  to 
integrate  lONDS  sensors  on  GPS  satellites.  Ford  Aerospace  and  Electronics  Co.,  Palo  Alto,  Ca  performed  System 
Definition  Studies  in  FY  1976  and  is  continuing  to  provide  syetemc  engineering  support.  Sandia  Corporation, 

Albuquerque,  NM  will  develop  and  produce  the  nuclear  detonutions  sensors. 


( U ) PROGRAM  ACCOMPLI SHMENTS  AND  FUTURE  PROGRAMS ; 


1C 81  arid  Prior  Ac(..>a>p  t  umie.:ta :  Te*5i,tjni-e  t.^  an  evolving  requir  iuaint  for  an  increased  riUDET  detecticn 

capability,  an  lONDS/K/.VSTAR  GPS  htudy  was  performed  by  the  NAVSTAB  GPS  payload  contractor  under  Project  2124  of 
PiE.  63424F  in  FY  1975.  This  study  concluded  th^jt  a  relatively  simple  sensor  package  could  be  accommodated 
within  the  weiglit,  po%#er,  and  physical  constraints  of  the  predicted  GPS  Phase  II  satellites.  In  FY  1976  Ford  Aerospace 
and  Electronics  Co.  conducted  a  contracted  study  to  parametrically  explore  feasible  alternatives  to  performing  the 
lONDS  task.  This  Study  also  sized  the  system  and  produced  a  preliminary  design  definition.  Also  in  FY  1976,  Rockwell 
International  conducted  a  study  to  further  define  the  lOKDS/GPS  interface  requireisents.  A  study  was  also  performed 
to  define  performance  and  costs  for  a  change  to  the  GPS  launch  vehicle  if  one  is  required  because  of  increased  wei^^t 
from  the  incorporation  of  secondary  payloads  on  the  GPS  Phase  II  satellites.  Contract  work  with  Rockwell  continued  in 
FY  1977  to  uiodify  the  GPS  Developnient  Test  Vehicle  to  include  the  lONDS  payloads  and  perform  integrated  functional  and 
electromagnetic  compatibility  tests  at  the  spacecraft  level.  This  effort  was  time  phased  to  oe  completed  prior  to 
the  generation  of  the  GPS  Request  for  ProfK>sal  for  the  FY  1979  buy  of  satellites.  Integrated  functional  and  thermal 
vacuimi  tests  using  qualification  model  sensors  have  been  performed.  During  FY  1978  a  single  channel  lONDS  receiving 
terminal  was  delivered  by  Ford  Aerospace  and  specif icationc  for  th  t  prototype  operational  receiving  terminal 
(8  channel/8  satellite)  were  developed.  During  FY  1979  a  positive  decision  was  made  relative  to  the  incorporation  of 
^n  lONDS  flight  payload  ou  the  GPS  Qualification  Test  Vehicle  (QTV)  satellite.  With  that  decision,  integration  of  the 
lONDS  payload  onto  the  QTV  was  initiated  and  tests  performed.  Long  lead  items  were  procured  for  inclusion  of  lONDS  on 
CPS  satellites  to  be  purchased  in  FY  1979. 


During  FY  1979,  qualification  testing  of  the  lONDS  payload  on  the  GPS  QTV  was  completed.  Based  upon  these  and  prior 
test  results,  the  decision  to  deploy  lONDS  on  the  full  GPS  constellation  was  Mde  at  the  GPF  Defense  Systems  Acqui¬ 
sition  Review  Council  II  in  June  1979.  The  ICMLS  program  was  transferred  to  the  General  Defense  Intelligence  Program 
early  in  FY  1980  with  the  row  program  element  31357F.  This  transfer  was  rec  ac^mended  by  OME,  supported  by  Air  Force 
Intelligence,  and  agreed  to  by  the  Secretary  of  Defense  in  December  1979.  The  Director  of  Central  Intelligence 
identified  funding  to  support  integration  of  the  lONDS  seneors  on  the  GPS  satellites.  Design  changes  for  the 
incorporation  of  lONDS  on  the  GPS  Phose  II  satellites  were  developed  and  modifications  were  suioie  on  unlaunchel 


program  Element:  ♦31357F/12433F 

DoD  Mission  Area:  General  Defense  Intelligence  Progt 
Strate gic  Surveillance  and  Warning 


satellites,  as  required.  Program  elemert  12433F  was  reactivated  to  support  development  of  the  data  cross-link 
subsystem,  the  EMP  sensor,  and  developi;tent  of  the  receiving  terminal.  The  terminal  will  be  designed  to  be  compatible 
with  the  E-4B  and  EC- 135  airborne  command  posts  and  ground  based  conxand  centers. 

2.  (U)FY  1982  Planned  Program;  A  competitive  selection  of > a  contractor  for  development  of  the  lONDS  operational 
ground/airborne  receiving  terroinax  will  be  made  and  a  contract  awarded  the  winner  in  EY  1982.  Preparations  will 
continue  for  launch  of  lONDS  sensors  on  GPS  Phase  II  satellites,  beginning  late  in  the  fiscal  year.  Development  of 
the  data  cross-link  will  be  completed  during  this  year. 

j.  FY  1983  Planned  Program;  Ooer  terminal  development  will  continue  as  will  launch  of  an  lONDS  sensor  to  complete 
launch  of  the  Phase  II  block  of  satellitss.  Procurement  and  integration  of  cross-link  units  will  be  incorporated  with 
the  lONDS  aenaor  units  on  each  satellite.  FY  1983  funding  increase  over  last  year  supports  further  development  of  a 
satellite-to-satellite  data  crosslink,  an^  j sensor  for[  strike/damage  assessment, 

ard  engineering  design  of  user  terminal  Interfaces  with  EC-13b  and  E-4B  command  post  aircraft. 

4.  (U)FY  1984  Planned  Program;  Testing  of  the  lONDS  prototype  terminal  on  an  EC* 135  will  be  completed.  Procurement 

of  operational  user  terminals  will  continue,  with  delivery  for  aircraft  integration  planned  for  FY  1985.  Integration 
of  lONDS  sensors  onto  NAVSTAR  GPS  operational  satellites  will  continue. 

5.  (U) Program  to  Co^npletion;  This  is  a  continuing  program.  Design  ard  development  activities  are  keyed  to  the  GPS 
schedule.  The  Initial  Operational  Capability  (IOC)  will  be  achieved  when  12  lONDS  configured  GPS  satellites  are  on 
orbit. 

6.  (U)Mile3tones ;  Not  applicable. 


oms,  #312 


*332 


Title;  Integrated  Operational  NUDETS 
Detection  System  (lONDS) 
Budget  Activity;  Intelligence  and 


Communications,  #5 


Strategic  Programs,  #3 


tY  1983  RDT&E  DESCRIPTIVE  SUMK4RY 


Prograa  Element:  #33110F  Title:  Defeuse  Satellite  Conamnlca t lone  System 

DOD  Mission  Area:  Common  User  Communlcatlone,  #323  Budget  Activity:  Intelligence  and  Communications,  #5 


(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands); 


Project 

Number  Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

rf  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

35,093 

40,1A9 

25,815 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIFTION  OF  ELEMENT  AND  HI33I0M  XBSD:  The  Defen.c  Satellite  lea t Iona  Systeu  has  bean 

developed  to  provide  super  high  frequency  satellite  communications  for  secure  voice  and  ulgh  data  late  transmissions • 
It  satisfies  the  unique  and  vital  national  security  comooinlcatlons  requirements  of  woildwlde  military  comaand  and 
control,  crisis  management,  and  relay  of  Intelligence  and  early  warning  data,  treaty  monitoring  and  surveillance 
Information,  and  diplomatic  traffic.  Specifically,  the  Defense  Satellite  Communications  P>^stea.  supports  the  National 
Command  Authorities,  the  Worldwide  Military  Coomand  and  Control  System,  the  Defense  Conuualcatlons  Syst'^m,  the 
Diplomatic  Telecommunications  Service,  the  White  House  Communications  Agency  and  mobile  forces  of  all  Services. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  request  Includes  funds  to  continue  Defense  Satellite  Communications  System 
Ill  full  scale  development,  first  Lime  Integration  associated  with  expendable  launch  vehicles  and  the  Space  Shuttle 
and  storage  of  DSCS  spacecraft.  An  Improvement  program  designed  to  enhance  high  level  travt  ling  wave  tube  amplifier 
reliability  and  efficiency  will  start.  Other  satellite  icpiovements  that  have  the  potential  of  significantly 
enhancing  performance  will  be  Investigated.  Cost  estimates  are  based  on  contractor  proposals  and  other  Inputs,  and 
program  office  estimating  relationships. 

(U)  COMP.\RISQN  WITH  FY  :^982  DESCRIPTIVE  SUMMARY: 

Total 


FY  1981 

'’Y  1982 
Estimate 

n  1983 

Estlmat  e 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

RDT&E 

33,094 

40,300 

32,100 

Continuing 

Not  Applicable 

Procurement  (missile) 
(other) 

80,489 

6.278 

129,954 

2,220 

2ll,646 

2,872 

Continuing 

Continulr..^ 

Not  Applicable 
Not  Applicable 

* 

lUQ  , 

^  .  *  k 

i 


Program  Element:  #33llOF  Title:  Defense  Satellite  Communications  System 

DOD  Mission  Area:  Cocmon  Uaar  Communications,  #323  Budget  Activity:  Intelligence  and  Communlcfetlons,  #5 


(U) 

OTHRK  APPROPRIATION  FUNDS: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional  to 
Completion 

Total  Estimated 
Cost 

Procurement  (missile) 
(Quantity) 

80,500 

(1) 

129,  614 

(2) 

192,900 

(2) 

89,900 

(0) 

Continuing 

(7) 

Not  Applicable 
(12) 

Procurement  (other) 

6,278 

2,205 

2,649 

3,058 

Continuing 

Not  Applicable 

Military  Construction 

4,820 

4,260 

6,750 

1,319 

Continuing 

Not  Applicable 

Operation  and  Maintenance 

6,81C 

I2,5n2 

13,884 

13,795 

Continuing 

Not  Applicable 

’  Itary  Personnel 

4,275 

4,802 

6,877 

9,619 

Continuing 

Nor.  Applicable 

(U) 

DETAILED  BACKGROUND  AhT  DESCRIPTION: 

The  need  for  en 

operational  Super  H’gh  Frequency  aatelllte 

communlcat Iona 

system  to  provide  secure,  wideband  connectivity  evolved  as  an  outcome  of  satellite  coomunlcatlona  eriperlnents  conducted 
In  the  early~1960s  when  the  Initial  Defense  Communications  Satellite  Program  or  Defense  Satellite  Communications 
System  Phase  1  was  approved.  The  Defense  Satellite  Coamaunlcatlons  S«rstem  Phase  I,  originally  Intended  as  a  research 
and  development  demonstration,  provided  limited  operatlcual  polUL^to-polnt  service  between  1967  and  1973,  confirming 
the  Utility  of  satellite  communications.  However,  several  Phase  1  performance  limitations,  including  channel  capacity 
and  orbital  position  drlf^  (due  to  the  sub'-synchronous  orbit),  led  to  approval  of  Defense  Satellite  Comauinlcatlons 
System  Phase  II  In  1969.  Defense  Satellite  Communications  System  '/.I  satellites  were  developed  to  establish  an  opera¬ 
tional  Super  High  Frequency  ccm.jinlcatlono  system  to  support  mllltcry  satellite  conmunlcatlons  requirements  Into  the 
early  1980s.  T!.e  authorized  space  segibent  consists  of  four  operational  and  two  In-orblt  spare  satellites  In 
geosynchronous  orbits.  Baaed  on  validated  user  requirements,  and  the  growing  electronic  countermeasures  threat,  the 
Defense  Satellite  Communl  cat  long  System  Phase  III  satellite  concept  was  approved  In  1974.  Defense  Satellite  Cooisunlca- 
tions  Syar.er  III  will  replenish  DSCS  II  satellites  and  provide  a  tW3  fold  Increase  In  capacity;  unique  spot,  trea, 
and  earth  coverige;  and  the  capability  to  reallocate  power  and  band'fldth  to  satisfy  dynamic  user  connectivity  require¬ 
ments  In  an  electro  ilc  jamming  and/or  nuclear  onvlronment > 


Major  commitments  have  been  made  In  the  Defense  Satellite  Coanaunlce :lons  System  terminal  segment.  The  Navy  la  acquiring 
Super  High  Frequency  ship  terminale  and  the  Air  Force  has  Installed  a  terminal  on  the  Advance i  \lrborne  Command  Post. 

Ir  addition,  about  four  hundred  transportable  terminals  for  the  Croimd  Mobile  Forces  will  be  employed  to  tstebllah  high 
cst'sclty  links  within  and  between  units  of  the  Army,  Air  Force  and  itarlnc  Corps. 


(U)  RELATED  ACTIVITIES;  The  Defense  Comunlcstions  Agency  is  responsible  for  overall  Defense  Satellite  Coouaunlcatlons 
System  program  management,  system  engineering,  and  satellite  operational  direction.  The  military  departments  are  re¬ 
sponsible  for  Individual  elements  of  the  system.  The  Army  budgets,  develops,  and  procures  ground  terminals  under  Program 
Element  33142A,  Defense  Satellite  Communications  System.  The  Navy  performs  these  functions  for  shipborne  terminals 
under  Program  Element  33109N,  Satellite  Communications  System.  In  addition  to  Its  reeponslblllry  for  the  space  segment, 
the  Air  Farce  develops  sod  Integrates  airborne  terminals  under  Program  Element  64723F  and  Program  Element  11312F,  Advanc'id 
Airborne  Command  Post,  and  provides  launch  rarvlcos  for  the  Titan  III  launch  vehicle  under  Program  Element  35119F,  Space 
Boosters.  The  Inertial  Upper  Stage,  to  be  uaed  for  Launch  vlth  the  Titan  111(34 )D  and  Space  Shuttle,  Is  being  developed 
by  the  Air  Force  under  Program  Element  63411F.  Ird>  . h1  Upper  Stage  procurement,  Inertial  Upper  Stage  recurring  Integra¬ 
tion,  and  Space  Shuttle  launch  support  will  be  .ed  under  Program  Element  35171?,  Space  Launch  Support.  Development 

of  an  Air  Force  Satellite  Communicatlcac  Sy«.  m  SUgle  Channel  Transponder  for  incorporation  on  the  Defense  Satellite 
Communications  System  111  lu  funded  under  Progr.^m  Element  33601F.  The  Advance  Space  Coouauni  cat  Iona  Program,  Program 
Element  63431F,  evaluatea,  develops,  and  demonstrates  evolutionnry  communication  satellite  technologies  for  future 
f  comiBunl car  tons  satellite  programs. 

?ERFOPK£D  BY;  The  Air  Force  Space  Division,  Loa  Angeles,  CA,  Is  responsible  for  the  space  segment  of  the 
Defense  SaceTlite  Communlcstions  System.  TRW,  Redondo  Beach,  CA,  la  the  prime  contractor  for  th^  design,  fabrication, 
teat  and  Integration  of  Defense  Satellite  Communications  System  Phase  II  satellites.  The  ^rtln-Harletts  Corporation, 
Denver,  CO,  Is  the  prime  contractor  fer  the  Titan  III  launch  vehicle.  Ceneral  Electric  Company,  Valley  Forge,  PA,  Is 
the  full  scale  engineering  development  and  production  contractor  tor  the  DSCS  111  spacecraft.  Boeing  Aerospace  Divlalon, 
Seattle,  WA,  la  developing  the  Inertial  Upper  Stage.  The  Aeroapace  Corporation,  El  Segundo,  CA,  provldea  general  aystema 
englneerlng/tcchnlcal  direction  to  the  Air  Force  Space  Divlalon  Syatem  Program  Of flea. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FlTTJRb.  PROGRAMS: 

i.  (U)  FY  1981  and  Prior  Accompllahmenta:  Tc  demonatrate  the  ftaalbllity  of  a  nllitar/  aatelllte  communicatlona  ayatem, 
tventy'^six  Initial  Defanac  Communlcationa  Satellite  Program  aatellltea  were  placed  In  near  tynchronoua  orbit  during 
1966-1963  and  provided  limited  operational  point-to-point  aervlce  Into  1973.  The  follow-on  Defense  Satellite  Communlca- 
tloiui  System  IX  program,  which  was  started  in  1969,  now  provides  an  operational  Supar  High  Frequency  military  satellite 
comaunlcatloue  system.  Slice  1971,  a  total  of  fourteen  Defense  Satellite  ComaMinlcatlons  Syatem  II  aatellltea  hava  been 
launched  with  four  failing  to  achieve  ccblt  due  to  booster  malfunctlona.  With  the  launch  of  a  Defense  Satellite  Communi¬ 
cations  System  II  satellite  pair  in  November  1979,  the  Defense  Satellite  Communicatlona  System  Program  achieved  the 
authorised  tlx  satellite  orbital  configuration  for  the  first  time.  In  December  1974,  the  Defense  Systems  Acquisition 
Review  Council  approved  the  preliminary  design/def Inltlon  phaoc  for  Defense  Satellite  Communications  System  111,  and 
two  contractors  were  selected  to  deliver  competitive  designs.  Following  a  f&vorable  Defease  Syatama  Icqulsltlon  Revlev 
Council  recommeudatioQ,  the  Depity  Secretary  of  Defease  approved  Initiation  of  full  scale  development  of  Defease  Satellite 
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Communications  System  III  In  January  i977.  In  February  1977,  the  General  Electric  Company  was  selected  to  complete 
satellite  design  and  support  the  launch  of  two  Demonstration  Flight  Satellites  La  addition,  two  Satellite  Conflguratlcn 
Control  El*ument  engineering  development  models  and  an  Air  Force  Satellite  Communications  System  Single  Channel  Trans¬ 
ponder  are  being  developed.  In  early  FY  1980,  the  Defence  Satellite  Coamunlcatlons  Systei  III  full  scale  development 
program  experienced  non-technlcal  developmental  problems  which  prevented  the  planned  launch  of  tha  first  Demonstration 
Flight  Satellite  by  June  1980.  Based  on  these  problems,  the  program  was  iephased  to  start  production  In  FY  1982. 

In  an  attempt  to  partially  mitigate  a  potential  gap  In  on-orblt  service  and  assure  continuity  of  coverage,  tha  refurbish- 
Dieot  of  the  Defense  Satellite  Communications  System  III  qualification  satellite  was  started  In  FT  1980  with  the  procure¬ 
ment  of  advance  buy.  The  first  developmental  model  DSCS  III  vas  delivered.  The  second  development  model  Is  In  system 
level  qualification  testing.  In  December  1981,  the  Deputy  Secretary  of  Defense  approved  the  ecqulaltlon  of  two  DSCS  III 
spac(ecraft  lu  FY82  and  planning  to  acquire  two  DSCS  III  spacecraft  In  FY83* 

2.  (U)  Integration  and  teKtlog  of  the  aecv^nd  full  scale  development  model  satellite  will  be 

completed.  The  /'Attract  will  be  awarded  for  ii*ltlel  production  of  two  DSCS  111  aatellltea.  Flennlng  will  continue  for 
future  production.  The  first  DSCS  III  will  be  atored  pending  a  planned  luuach  in  Sept  1982  with  a  DSCS  11.  Additional 
funds  ulli  he  rnquaated  to  store  the  first  DSCS  III  satelilta.  Launch  of  this  spacecraft  was  postponed  from  June  1981  to 
Sept  1982  to  coneerve  the  existing  Inventory  of  expendable  launch  vehicles.  Refurblsfimeut  of  the  DSCS  111  qualification 
satellite  will  be  Initiated.  Selective  performance  imprcvementa  including  shuttle  compatibility  modifications  are  plan¬ 
ned.  A  developmental  Improvement  program  designed  to  enhance  high  level  traveling  wave  tube  amplifier  efficiency  and 
reliability  will  be  initiated.  The  production  satellite  design  baseline  will  be  updated  to  ensure  compatibility  with 
revised  Shuttle  Interface  end  envltonmental  requlremente. 

FY  1983  Planned  Profiram:  The  major  Defense  Satellite  Communications  System  III  full  scale  development  will  be 
completed  with  the  second  demonstration  flight  satellite  available  for  launch  paired  with  the  last  Defease  Satellite 
Communications  System  II  aatalllte.  The  refurbishment  of  the  qualification  satellite  will  continue  toward  an  expected 
launch  availability  ir.  aild-1984.  Funding  eatlmates  changed  due  to  additional  first  time  Integration  coats,  satellite 
storage  and  reactivation  costa  sad  acquiring  two  DSCS  aatellltea  vice  three. 

4.  (U)  FY  1984  Planned  Program:  Launch  of  the  refurbished  qualification  satellite,  continuation  of  DSCS  Phase  HI 
production  and  award  of  an  advanced  buy  contract  for  the  FY85  production  program  are  planned.  Shuttle  Integration 
tasks  tur  DSCS  III  will  continue. 

5.  (U)  Program  to  Completion;  Production  of  the  Dererse  Satell,lto  Coaonmicatlons  System  Phase  III  satellites  will 
continue.  Additional  production  satellites  will  be  acquired  In  FY  1985  and  FY  1986  with  advance  buy  fcT  four  satel¬ 
lites  procured  Ir.  PY  1984.  The  first  two  production  aatallitea  should  be  avelleble  for  e  Shuttle  launch  In  mld-1985, 
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DOD  Mission  Ares:  Coataon  User  Coanunlcstlons,  #323  Budget  Activity;  Intelligence  and  Ccanunlcatlons,  #5 

with  Shuttle  first  tl’^e  Integration  coapleted  by  FY  1985.  The  Air  Force*  in  conjunction  with  the  Defense  Coamunlcetlons 
Agency/Mllltary  Sstelllte  Couaunlcatlons  Systea  Office  will  Investigate  system  Improvements. 


6.  (U)  Milestones: 

Defense  Satellite  Couaunlcatlons  Sys tea  II 

Initial  Contract  Award  (?1  *  F6) 

Initial  Satellite  I^aunch  (FI  -  F2) 

Award  contract  for  replenlshaent  satellites  (F7  -  F12) 
Award  contract  for  additional  satellites  (F13  -  F16) 
Last  Launch  (F13  ~  F14) 

Reaalnlng  launches  **  E15  and  F16 


DATS 


Mar  1969 
Nov  1971 
Oct  1974 
Jul  1976 
Nov  1979 

Paired  with  first  two  DSCS 
III  satellites 


Defense  Satellite  Coaaunlcatlons  Systea  III 


DATE 


Defense  Systems  Acquisition  Review  Council  - 

Dec 

1974 

(approval  for  preliminary  design) 

Award  Phase  1  (Prullmlnsiy  Design)  Contracts 

Pec 

1975 

Frelialnary  Design  Review 

Oct 

1976 

Defense  Systems  Acquisition  Review  Council  IT  -  (Full  Scale 

Development  Decision) 

Dec 

1976 

Award  Phase  2  (Engineering*  Development)  Contract 

Feb 

1977 

Launch  First  Demonstration  Flight  Satellite 

*(Juo 

OP 

Sep 

1982 

1/ 

Defense  Systems  Acquisition  Review  Council  III  Production  Decision 

*(Jul 

1981) 

Dec 

1981 

1/ 

Refurbished  qualification  satellite  launch  avallsbllty 

*(Sep 

1983) 

Jul 

1984 

1/ 

First  production  satellite  launch  availability 

(Dec 

CO 

«»> 

Jua 

1985 

9/ 

'^Date  presented  In  FY  1982  Descriptive  Summary 

y  Launch  delayed  based  on  Mr  Force*  JCS  and  Deputy  Secretary  of  Defense  decisions  to  conserv«l^  reaalnlng 
expendable  launch  vehicles. 

y  Production  decision  date  changed  based  on  declaiou  to  delay  first  DSCS  111  launch  and  addltlcnal  time 
required  to  evaluate  production  readiness. 

3/  Launch  date  changed  based  uu  c  re-estlmatlon  of  refurbishment. 

y  Ltu.'.ch  date  changed  based  on  projected  contract  award  and  time  to  deliver  first  t%io  production  spacecraft. 
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Budget  Activity:  Intelligence  and  CoMiunications,  #5 

Progran  Element:  I33110r,  Defenee  Setcllite  Comiiunicatio'^a  Syetem 

Teat  and  Evaluation  Data 

1.  (U)  Development  Teet  and  Evaluation:  Development  Teat  and  Evaluation  for  the  Defenae  Satellite  Communications 

System  II  Space  Segment  is  complete.  For  the  Defense  Satellite  Cocmunications  System  I1I»  development  test  and  evaluation 
was  separated  into  two  distinct  phases.  During  Phase  One,  which  ^ixtendad  from  Defense  Systems  Acquisition  Review  Council 
I  in  December  1974  to  Defense  Systems  Acquisitlcn  Review  Council  II  in  December  1976,  development  tests  were  conducted 
to  demonstrate  that  technical  riskii  had  been  minimised  and  that  the  satellite  was  "bwii-dable** .  During  Phase  Two,  which 
e/'.tended  from  Defense  Systems  Acquisition  Review  Council  II  through  Juue  1981,  the  design  was  transit, ted  into  a  develop¬ 
mental  satellite  with  performance  verified  through  a  series  of  component,  eubsystem,  end  system  level  qualification 
tests. 

(U)  In  December  1975,  two  contrsctors  were  selected  to  accomplish  the  Dafeuse  Satallltc  C.oraunicationa  System  111  prelim- 
inery  design  snd  test  their  satellite  design  concepts.  These  tests  Idenrifled  critical  design  acess,  including  component 
environments ,  and  were  used  to  verify  the  adequacy  of  the  deaign  approach  over  a  range  of  operat4.ng  conditions.  The 
objective  of  Phase  One  vss  to  identify  design  problems  early  so  that  corrective  action  could  be  taken,  and  to  provide  a 
high  1/ vel  of  confidence  in  the  abliicy  of  the  hardware  to  aatlafy  rcqulrementa.  Thoae  testa  demonstrated  the  adapt¬ 
ability  of  already-proven  concepts  snd  technique..  The  development  test  program  proceeded  from  parts,  materials,  and 
processes  to  breadboard/brsssboard  tests  on  circuits  sn.1  subsssembllcs.  Also,  selective  testing  of  engineering  critics! 
items  in  each  proposed  subsystem  was  performed  end  included,  among  others,  the  Multiple  Beam  Antenna,  the  Beam  Forcing 
Network,  Traveling  Wave  Tube  Amplifiers,  Super  High  Frequency  transponders.  Attitude  Control  System  electronics,  csrth 
sensors,  and  the  solar  array  deployment  mechanism.  Results  of  the  Phase  One  test  program  were  Included  in  the  respective 
contrsctors'  preliminary  design  review.  Performance  and  .tlactrlcal  characteristics  of  piece  parts  such  as  diodes, 
translsturc,  integrated  circuits,  hybrids,  crystals,  verlabie  resistors  and  capacitors,  were  evaluated  under  thermal 
cycling,  ribock,  accelerated  life,  mechanlcel  environmenta,  and  for  aurvlvabllity .  Selected  components  and  subsystems 
were  also  evaluated.  Multiple  Bear  Antenna  componerta  were  tested  functionally  and  evaluated  after  vibration,  tuenrai 
cycling,  and  during  thermal  vacuum  tests.  The  Mu) tipi*  Beats  Antenna  engineering  model  performance  was  elao  evaluated 
to  include  critical  array  component  stability  during  thermal  cycling.  Component  survivsbillty  testing  was  conducted  to 
determine  the  ability  of  components  to  perform  In  a  nuclear  environment.  The  results  of  the^e  piece  part 
tests  allowed  the  selection  of  adequately  hardened  plere  parts,  utilization  of  most  effective  circuit 
designs,  and  optimized  shielding  to  prevent  function  upset/outage,  circuit  burnout,  or  piece  part  degradation 
which  would  negate  mia.^ion  capability. 
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Budget  Activity:  laflligcncc  and  Connunlcetloni,  #5 

Program  Eleaeat:  #33110F,  Defcnae  Satellite  Co—unlcatlona  Syatea 

(U)  At  the  coapletlon  of  the  preliminary  dealgn  effort,  General  Electric  Coapany,  Space  Dlvialon,  vaa 
•elected  to  proceed  with  full  scale  development  and  Phase  Two  testing*  This  selection  followed  the 
Defense  Systeas  iU:qulsltlon  Review  Council  II  In  &.^caaber  1976  and  Deputy  Secretary  of  Defense  approval  In 
January  1977  The  objective  of  Phase  Two  Developrr.ent  Test  and  Evaluation  la  to  verify  the  design  and 
attain  the  highest  confidence  In  Defenses  Satellite  Coaounlcarloos  System  III  Deau>nstratlOA  Flight  Satellite 
perforaance.  Phase  T';o  testing  la  divided  Into  three  parts:  In-plaut,  launch  base,  and  on-orblt*  The 
in-plant  teat  program  «fhlch  will  provide  the  performance  baseline  for  production,  conalsts  of  a  combination 
of:  developmental  testing  using  thermal,  structural,  and  development  models;  piece  part,  component  and 
subsystem  qualification  testing;  and  extensive,  systematic  system  level  qualification  model  satellite 
tbsts  to  confirm  total  design  integrity  In  a  realistic,  simulated  orbital  envlrorment.  Ar.  eptance  testing 
of  the  Defense  Satellite  Common lea tlonw  System  III  Dmonsrratlon  Flight  Satellite  has  verified  manufacturability 
and  performance  against  the  design  baseline.  This  testing  was  planned  to  be  Incremental  asKl  establish 
performance  confidence  as  satellite  Integration  proceeded.  During  launch  base  testing,  each  Demonstration 
Flight  Satellite  will  be  tested  to  verify  Its  launch  readiness.  After  launch,  on-orbit  testing  will 
consist  of  three  distinct  sequential  elements  to  datermln'i  If  launch  caused  damage:  (1)  ImsMdlate  post-lnJectlon 
evaluation  cf  the  performance  of  satellite  support  subsystems  conducted  by  the  Air  Force  Space  Division 
via  the  Air  Force  Satellite  Control  Facility;  (2)  verification  of  communications  subsystem  and  Super 
High  Frequency  tracking,  telemetry,  and  command  performance  via  the  Camp  Parks,  CA  radiometric  test  terminal; 
and  (3)  evaluation  of  Interoperability  with  varied  Defense  Satellite  Communications  Svstem  and  non-Oefense 
Satellite  Communications  System  earth  ter:ainaxs  and  compatibility  with  the  Satellite  Configuration  Control 
Element.  The  third  test  element  will  be  managed  by  the  Defense  Communications  Agency  Defense  Satellite 
Communications  System  Program  Manager. 

(U)  Sys'^em  level  qualification  satellite  testing  started  In  June  1980  and  continued  through  Hay  1981. 

The  Qualification  Test  Satellite  was  subjected  to  electromagnetic  compatibility  tests,  acoustic, 
pyro  shock,  thermal  balance,  and  thermal  vacuum  environmental  teste.  The  qualification  satellite 
completed  system  level  integration,  radio  frequency  compatibility  electrical  system  baseline  tests  and 
thermal  vacuum  tests.  The  results  of  completed  tests  Indicate  thar  demonstrated  performance  meets 
specif iCktlon  requirements.  ‘Hte  overall  test  objectives  required  to  qualify  ch«  design  are: 

(1)  Verification  that  the  satellite  and  its  associated  subsystems  Met  design  performance 
characteristics. 


(2>  Verification  of  the  design  performance  and  compatibility  of  all  subsystems  for 
normal  and  backup  modes  of  operation  which  are  representative  of  mission  usage. 


Budget  Activity;  Intelllgey^ce  and  Coornmnl  cat  lone,  IS 

Program  Eleoeut:  #3illOP,  Defenae  Satellite  Coimunicationa  Syaten 

(3)  Demonstration  of  the  design  compatibility  of  the  satellite  with  all  electrical  and 
mechanical  support  equipment  In  support  of  spacecraft  level  integration  and  test  at  the  fectory  and 
launch  tase^ 

(4)  Demonstration  of  the  operability  and  functional  performance  of  normally  oporatlng 
satellite  subsystems  and  components  during  environmental  conditions  more  severe  than  may  be  eucountered 
In  the  launch,  transfer  orbit,  and  synchronous  orbit  phases  of  the  mission. 

(5)  Verification  that  the  satellite  and  associated  subsystems  survive  exposure  to  the 
overstressed  environment  conditions  and  meet  the  design  f^rformance  charactei latica. 

(6)  Verification  that  the  satellite  and  aaaoclatad  subaystem  oparatlooal  performanca 
are  not  detrimentally  affected  and  aurvlve  the  apacecraft  charging,  elactromagnetlc  pulsa,  tixxA  syatea 
generated  electromagnetic  pulse. 

(7)  Verification  of  the  final  thermal  analytical  modeling  of  the  satellite. 

(8)  Demonatratlon  of  the  design  compatibility  between  the  satellite  and 
software  systems. 

(9)  Development  of  the  procadurco  and  demonstration  of  th^  adequacy  of  these 
Procedures  for  the  handling,  transporcstlon,  assembly.  Integration,  and  testing  of  the  flight 
satellites. 

(U)  All  subsystems  for  the  first  Defense  Satellite  Communications  System  III  Demonstration  Flight 
Satellite  completed  acceptance  testa  and  were  integrated  In  the  satellite.  System  level  acceptance 
testing  started  in  July  1980  and  continued  through  March  1981.  This  satellite  (and  the  second  Demonatratlon 
Flight  Satellite)  were  subjected  to  a  similar  sequential  series  of  tests  as  the  uuallf Icstlon  satellite. 

The  first  Demonstration  Flight  Sstelllce  completed  system  level  Integration,  radio  frequency  compatibility, 
electrical  syatem  baseline  tests,  acoustic  and  thermal  vacuum  tests.  The  results  of  complsted  teats 
indicate  desonttrated  performance  meets  ape^.  if  Icstlon  requirement  a.  All  components  passed,  all  subsystems 
passed,  no  nwjor  waivers  were  required,  no  major  usaigo  problems  were  uncovered.  The  first  deMnatratlon 
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flight  spacecraft  passed  icceptsnce  tests  in  June  1981  end  currently  ij  in  storage.  Asseably  And  teat 
of  the  second  flight  demonstration  aatellit.i  is  in  progress  and  on  schedule.  On  completion  of  acceptance 
tests,  the  second  Demonstration  Plight  Satellite  will  be  paired  with  Defense  Satellite  Coamunicat ( oca 
System  II  spacecraft  F16  for  launch  not  earlier  than  September  1982.  Launch  of  the  first  DSCS  111 
spacecraft  has  been  delayed  due  to  a  decision  tc  assign  the  launch  vehicle  to  another  space  prograa. 

Initial  Operational  Teat  and  Evaluation  (lOT&E)  will  begin  60  days  after  launch  of  the  first  satellite. 

2 .  Operational  Test  and  Evaluation; 

(U)  The  Defense  Coaaun lea t ions  Agency  manages  the  overall  Defense  Satellite  ComMtnications  System 
(DSCS)  program,  which  includes  the  space  and  teralnal  segments.  The  operational  test  and  evaluation 
(OT&E)  program  is  a  trl-sotvice  effort  with  the  Air  Force  Systems  Command  Space  Division  (AFSC/SD) 

(formerly  Space  and  Missile  Systeris  Organization  (SAMSO))  responsible  for  ':he  acruisltxon,  deployment, 
te^iting,  and  operational  support  of  the  space  segment.  The  US  Army  is  ths  executive  agent  for  all 
ground  terminal  procurement,  instalii’tlon  and  testing.  The  Army's  Operstional  Test  aoJ  Evaluation 
Agency  (USAOTEA)  ia  the  responijible  independent  teat  agency  for  OT&k. 

(U)  The  AN/FSC-78  (heavy  terminal)  completed  a  113**day  0T4E  in  late  1976.  The  OTIiE  waa  conducted  by 
the  US  Army  Communlcatioue-Electronic  Engineering  Inetallation  Agency  with  Air  Force  Coumunicatlona  Command 
and  ^’>lvy  participation.  The  test  item  was  s  production  terminsl  Instslied  st  Sunnyvsle  Air  Force  Stsclon 

(AFS),  CA.  The  terminal  waa  operated  and  maintained  by  pcraonnel  aaelficcd  tr»  Detachment  3,  1901  0>mmunlcaf.lona 

S<)uadron,  the  operational  unit  at  Sunnyvale  AFS.  The  teating  evaluatc<i  the  operational  technical  performance, 
station  and  satellite  interface,  training,  safety,  human  factors,  logistics  support,  and  reliaMlf/ ty/avall- 
ability/malntainabiiity.  There  were  no  major  deficiencies.  The  AN/F5*C-78  terminal  has  been  operational  throughout 
the  world  since  the  0T6E. 

(U)  The  AM/CSC-39  medium  terminsl  baslcslly  will  use  the  A?f/FS078  electronics,  but  will  have  s  smaller 
ati*:etma.  The  AN/TSC-86  la  a  small,  i:\^nspcrtable  terminal.  The  Artsy  will  conduct  (with  Air  Force 

and  Navy  participation)  0T4E  on  these  terminals  in  s  manner  similar  to  tlia  AK/FSC'’78  OT&E.  The  Aii/CSC*’39 

n.as  tested  in  mfd  1981;  the  AN/TSC-86  In  lace  1981. 
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Progres  Element:  #331IOP,  Defenee  Satellite  Communicetlone  Syitea 


(U) 

Operational  Characteristics 

Objective 

Current 

Estimate 

Demonstrated 

1. 

Quantities  (per  satellite) 

a.  AO  "Watt  TWTAs  A/ 

(Channels  1  and  2) 

2 

2 

2 

b.  10  Watt  TWTAs 

(Channels  3  thru  b) 

A 

A 

A 

c.  SHF  Command  Links 

2 

2 

2 

d.  Protected  Beucone  2  22 

2.  Satellite  Reliability  »/  0.7  0.7  0,75* 

3.  Launch  Vehicle  (typea)  C/  Titan  IIIC  Titan  IlIC 

Titan  ?A0/U’S  T.  .an  34D/IUS 

STS/IU3  STS/IU.S 

4.  Weight  (Iba)  D/  1650  1876  1876 

A/  TWTA  -  Traveling  Wave  Tube  Amplifier 
a/  Probability  of  survival  at  7  years 

C/  lUS  -*  Inertial  Upper  Stage:  STS  -  S^^ace  Trauspcrtat ion  System  (3pace  Shuttle) 

0/  On-orbit  satellite  weight  less  expendables  (dry  weight) 

*  Based  on  analysis  of  demonstrated  piece  part  reliabilities. 
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Program  Element;  #33110F,  Defense  Satellit^i  Conasanl nations  System  (DSCS) 

(U)  DSCS  111  consists  of  the  space  segc:ME»ar.  am^'  its  Satellite  Configuration  Control  Element  (SCCE).  For 
the  space  segment^  AFSC/SD  is  responsible  .Cor  the  cverail  test  :j.L.d  evaluation.  The  USAOTEA  will  conduct,  with 
tri-service  participation  (Air  Force  Teat  end  Fvaluatioa  Cenrsr  will  manage  the  Air  Force  participation)^  a 
combined  developmental  aad  operatlotiel  test  and  evaluation  in  order  to  reduce  test  duplication.  The  Initial 
Operational  Test  and  Evaluation  (lOT&E)  ytill  begin  60  day^i  after  launch  of  the  DSCS  III  demonstration  flight 
satellite  (currently  anticipated  to  be  not  earlier  than  September  1982)  and  ulll  last  for  up  to  6  months. 

The  objectives  will  be  to  independently  e\^luate  DSCS  Ill  performaure  and  operational  effectiveness,  to 
assess  the  anti- jam  capabilities  of  the  satellite  and  the  Satellite  Configuration  Control  Element  and  the 
Interface  of  these  new  items  with  current  operational  tSCS  teinlnals,  and  tc  evaluate  the  SCCE  logistics 
supportablllty,  ceiiabiUty,  availability  iLfd  maintainability .  The  first  SCCE  will  be  installed  at  Sunnyvale 
Air  Force  Station,  CA,  and  will  b?.  operated  by  persoUi^el  from  Detachment  3,  1901  Comauiklcatious  Squadron. 

The  SCCE  will  be  contractor  (General  Electric)  maintained  and  supported  during  lOT&E. 


3 .  System  Characteristics ; 

,  Technical  Characteristics  Objective 

Frequency  (Gigahertz)  7.25-8.4 

Bandwidth  (Megahertz  per  channel)  50-85 


Current 

Estimate 

7.25-8.4 

50-85 


D/ 

Demons t rated 
7.25-8.4 
50-35 


Effective  Isovioplc  Ri^dlated  Power  (decltels) 


a. 

Channels  1  4  2  (EC/Srot/AC(Dish) )  A/ 

29/40/44 

29/40/44 

29/40/44 

b. 

Channel  3  (EC/EC/Spot} 

25/23/34 

25/24/34 

25/25/34 

c . 

Channel  4  (EC/EC/Spot/AC(Dlsh)) 

24/23/34/37.5 

25/24/35/39 

25/24/35/3B 

d. 

Channels  546  (EC) 

25 

?3 

25 

e . 

Beacons  (EC) 

12 

12 

12 

Si, 

;nal  Gain  to  Systeo  Nol<3e 

Temperature  Ratio  E/ 

a. 

Earth  Coverage  Horn 

-15 

-13 

-13 

b. 

Earth  Coverage  MBA  B/ 

-16 

-1.5 

-15 

c . 

Spot  MBA 

-1 

-0.5 

-0.5 

Nulling  (declbtrlo  belov;  EC  reference) 

Receive  MBA  £/ 

y  EC  -  Earth  Coverage;  Spot  -  1,0*  minimum  diameter;  AC  -  Area  Coverage;  Dish  -  3.5*  beam  diameter  swltchablc 
on  orbit  to  d  .«ir>“d  channel. 

B/  MBA  -  Multiple  Beam  Antenna. 

C/  Based  on  s  single  null  anywhere  l.i  the  satellHe  field  of  view  created  within  a  MBA  earth  coverage  pattern. 
D/  Demobstrated  performance  based  on  the  results  of  syefem  level  qualification  satellite  testing. 

E/  Decibels  per  Degree  Kelvin.  114^1 

"*‘1  a  ■  ■  *  - 
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Program  Zleoent:  #33110F,  Defense  Satellite  Cooimunlcatlons  System 


System  Characteristics: 


a.  Satellite: 

Physical  Characteristics 
Size 

Weight  (Dry) 


OBJECTIVE/ 

DEMONSTRATED 

DSCS  II  (1-12) 
9*  Dia  X  13' 
1200  pounds 


OBJECTIVE 

DSCS  IIA  (13-16) 
9'  Dl«  X  13' 

1240  pounds 


OBJECTIVE/ 

DEHQLSTRATED 

DSCS  III 

9'  X  6  1/2  X  6  1/2' 
18 6C  pounds 


Stabilization 

Spin  60  rpm 

Spin  60  rpm 

3  axis  (inertial) 

Mean  Mission  Dtratlon 

38  months 

38  L  3th8 

76  months 

Design  Life 

60  months 

60  isonths 

120  months  ' 

Performance  Data 

Frequency 

7-8  GHz 

7-8  GHz 

7-8  GHz 

Transponders 

2-20  watt 

7-40  watt 

4-}0  watt  4  2-40  watt 

EIRP  (dBw).  DSCS  II  1/ 

Earth  Coverage  (EC) 

28 

31 

N/A 

Narrow  Coverage  (NC)  Both 

40 

40 

Area  Coverage  (AC)  Powered 

28.5 

33 

•• 

Narrow  Coverage  Only  (No  AC) 

43 

46 

»• 

Area  Coverage  Only  (No  NC) 

31.5 

34.5 

N/A 

EIRP  (dBw).  DSCS  III  2/ 

Channel  142  -  EC  (MBA) 

N/A 

N/A 

29  or  40  or  44 

or  NC  (Spot)  or  AC  (Dish) 

Channel  3  -  EC  (Horn)  or  EC 

(MbA) 

•* 

25  or  25  or  34 

or  NC  (Spot) 

Channel  4  -  EC  (Horn)  or  EC 

(MBA) 

** 

25  or  24  or  35  or  3b 

or  NC  (Spot)  or  AC  (Dish) 

Channel  546  -  EC  (Horn) 

** 

25 

Beacons  (EC) 

*• 

12 

y  Consisting  of  two  Earth  Coverage  (EC)  Horns  (1  receive  and  1  transmit)  auo  2  parabrllc  dish 
antennas  (one  Narrow  Cove  cape  (2®)  beam  and  one  Area  Coverage  (G**)  beam). 
y  Consisting  of  four  Earth  Coverage  Horns  (2  receive  and  2  transmit),  one  61  element  receive 
MuiipU  Beam  Antenna  (MBA),  two  19  element  transmit  MBAs  and  one  parabolic  dish  antenna  (3.5<> 
beam).  The  spot  beam  refers  to  the  use  of  one  beam  in  the  KBA.  Channels  1  and  2  have  40  watt 
TWTAs.  Channels  3-6  have  10  watt  TWTAs. 
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Budget  Activity;  Intelllgei»:e  and  Coaaunlcatlona.  #5 
Prograa  Element:  #33110F,  Defense  Satellite  Communications  System 
b.  DSCS  Terminals: 


AN/TSC-54  AN/MSC-46  AK/FSC--78  AN/TSC--86  AN/GSC~39 

Antenna  size  (feet)  13(folding)  38  60  20 

(Air  Mobile) 

Gain/System  Noise  Tem¬ 
perature  (dB/®K)  39  26 

Effe»-tlve  Isotropic 
Rawiated  Power  (dBm) 

U  -» 

Reliability: 
o  Mean^-Tlae-Betw*^  en- 
Failure  (MTBF)(HRS) 


0  Objective 

274 

375 

1003 

1000 

1000 

0  Demonstrated 

1404 

546 

3276 

* 

* 

o  Confidence  level 

95 

95 

98 

k 

* 

Mean-Tlme“’to~Reii«ir 
(MTTR)  (HRS) 

0  Objective 

.37 

1.67 

1.0 

1.0 

1.0 

o  Demonstrated 

.74 

2.14 

.95 

* 

a 

Subsystem  Element 
o  Objective 

Availability 

None 

None 

99.98 

99.9 

99.9 

o  Operational 

99.95 

99.61 

99.37 

* 

* 

♦Tsrminaia  in  development;  no  operational  data  existent 
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SUMMARY 


Program  Eleiaent:  i?  33126F _  j  i; 

DOD  Mission  Ar^a;  Coaa>oa  User  Communications,  #361  '  1'  | 


(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousa^ids) 


Project 

Nu^aber 


TITLE 


FY  1981 
Actual 


: 

i ) 

t 

(i 

Ilf 

FY 


^ong  Haul  Comaualcatlona  -  DCS 
Budget ^AjQtlVlty:  Intel  Ilgence  and  Conounlcatlons.  #5 


t 

»  FX  198A 


Total 

Additional  Estlaated 
to  Completion  Costs 


TOTAL  PROGRAM  ELEMENT 
2022  Automatec  Digital 

Ccoubinlcatlons  Procecslng 
2155  Systeos  Control 
2157  Transmission  Improvements 
2206  Dlglta?  European 
Backbone 

2440  Secure  Voire  Improvements 
Program 


10,854 

7,970 

S,537l 

3,646 

2,790 

2,600 

3,199 

2,490 

2.790 

3,809 

2,390 

2.700 

200 

200 

200 

100 

216 

10,337 

Continuing 

N/A 

3,237 

Continuing 

N/A 

3,300 

Continuing 

N/A 

3,300 

Continuing 

n/a 

200 

Contlnulrg 

N/A 

300 

Continuing 

N/A 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  element  Is  the  United  States  Air  Force  portion  of  the  Til- 
Se^vlce  R0T«E  program  for  the  Defense  Coumunlcstlons  System  (DCS).  The  DCS  provides  the  Icng  haul,  point-to-point, 
and  switched  network  telecommunications  needed  to  Jbatlsfy  requirements  of  the  National  Command  Authorities,  the 
Department  of  Defence  and  cerr.aM  other  Government  agencies.  The  DCS  RDT&E  program  Is  structured  to  define  system 
a.id  subsystem  architecture,  specify  design  psr.tseters,  and  develop  telecommunications  technolo  gy  for  DCS  modernisatlcri 
and  Improvement.  Work  In  this  element  p::ovlde3  the  equipment  for  an  orderly  trinaltlon  to  a  unified  •e:;ond  generation 
DCS  (1985)  and  determines  the  architecture  for  the  tMrd  generatlo^i  DCS.  It  Includes  technology  development  and 
aubaystem  Implementation  In  the  areao  cf  automated  digital  communications  processing  and  dlatrlbutlon  techniques, 
performance  assessment  and  networks  management  Improvetsenta,  and  transmission  Improvements. 


BASIS  roR  FY  1983  RDT4E  REQUEST;  This  request  Includes  funds  to  continue  development  of  a  multi-network  gateway 
to  Irtcrconnect  key  data  networks,  to  integrate  control  features  of  digital  transmission  upgrades  Into  the  overall 
DOS's  system  control  structure,  and  to  develop  Improved  trannmlf alon  subtyatem  equipment.  Costing  estimates  were 
formulated  hy  .he  Electronic  Systemf  Division,  Hanscon  Air  Force  Base,  MA;  and  the  Rome  Air  Dsvelopment  Center,  Rome, 
NY. 


Note:  1.  $1,031  is  carried  i.»  ^h!s  Program  Element  for  the  Movements  Infornstlon  Network  (MINBT),  a  Defense 
Communications  Agency  project,  and  la  not  eapllfled  further  in  this  Oeecrlptlve  Summary. 
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Program  Element:  I33126F  Title:  Long  Haul  Communlcatlona  ~  DCS 

DoD  Klaalon  Area:  Common  User  Communications,  1363  Budget  Activity:  Intelligence  and  Communications,  15 

(U)  CCMPARISOH  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


PY  1982 

PY  1983 

PY  1984 

Additional 

Dbtlmattfd 

PY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

RDT£iE 

11,313 

8,200 

8,900 

Continuing 

H/A 

1144  Automated  Technical 

Control 

488 

Project  Cancelled 

2022  Automated  Digital 

3,801 

2,812 

2,983 

Continuing 

N/A 

Coiomunlcatlons  Proceaalug 

2155  Syatema  Control 

3,490 

2,592 

2,987 

Continuing 

N/A 

2157  Tranoalaalon  Improvemente 
2206  Olglty^l  European 

3,101 

2,496 

2,480 

Continuing 

N/A 

Backbone 

200 

200 

150 

150 

1,628 

2440  Secure  Voice  Impcovements 

Program 

233 

100 

3A0 

Ccntlnulug 

N/A 

Other  Procurement 

Project  1144  (ATEC) 

3,692 

Cancellrc 

Project  2206  (DEB) 

13,100 

7,920 

9,300 

72,000 

Project  2440  (SVIP) 

3,005 

Continuing 

N/A 

Military  Conatruction 

Project  2206  (DEB) 

610 

2,804 

2,950 

8,364 

Total 

(U)  OTHER  APPROPRIATION  FUNDS: 

Other  Procurement 

Project  2206  (DEB) 

12,175 

8,843 

8,249 

18,203 

27,736 

99,115 

Project  2440  (SVIP) 

2,030 

Continuing 

N/A 

Project  2157  (Tranaaiasion 

7,885 

5,580 

1,000 

7,370 

Contlnulug 

N/A 

Improvemeata) 

Military  Cona true cion 

Project  2206  (DEB) 

630 

97C 

2,182 

0 

3,782 

iir)2 


i 
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Program  Element:  I33126F  Title:  Long  Haul  Comaun 1 cat Iona  ~  DCS 

DoD  Mlaaion  Area:  Common  User  Communlcatlona,  #363  Budget  Activity:  Xntelllgcrce  and  Comnunications,  #5 

(U)  DETAILED  EACKGROUNL  AND  DESCRIPTION;  Project  2022  Automated  Digital  Communicatlona  Processing.  As  the  Defense 
Communication  System  (L>CS)  transitions  to  an  all  digital  system,  three  u.:its  are  required  to  provide  service  which  meets 
customer  needs.  These  unite  will  be  designed  and  tested  under  this  project.  First,  a  centralized  service  facility  will 
emulate  featuv-es  of  existing  Automatic  Digital  Network  (AUTODIN)  rwltchcs.  Second  is  a  gateway  element  whirn  will  provide 
the  interface  between  the  DCS  and  other  digital  networks.  The  ability  <0  connect  the  DCS  to  other  digital  networks  will 
provide  significant  cost  savings  and  more  timely  information  exchange  between  Defense  and  non-Defense  customers.  Third 
is  a  feasibility  demonstration  of  features  such  as  automated  distribution  (electronic  mail),  digital  facsimile,  and  word 
processing.  The  purpose  of  the  latter  is  to  assess  potential  cost  savings  and  manpouer  reductions  accruing  from  their 
use. 


(U)  Project  2155  System  Control.  The  purpose  of  this  project  is  to  develop  system  control  techniques,  algorithos,  and 
hardware  and  software  specifications  which  provide  worldwide  automated  tralFfic  reioute  and  restoral.  Basic  data  on 
traffic  loading  will  come  from  DCS  switches.  System  control  equipment  will  improve  DCS  traffic  management  effectiveness 
by  more  than  thirty  percent. 

(U)  Project  2157  Transmission  Improvements.  The  objective  of  this  project  is  to  Improve  transmission  survivability, 
efficiency,  capacity,  and  reliability  of  Air  Force  and  DCS  communication  links  hy  operational  application  of  new 
transmission  techniques  such  millimeter  wave  sad  fiber  optics,  and  by  developaUg  trsnemisslon  equipment  embodying 
new  techniques  and  technology. 

(U)  Project  2206  Digital  European  B.;tckbone  (DEB).  Undei*  this  project,  a  '^.igltal  tranamisalon  ayatem  la  being  instnlled 
In  four  phases  in  Europe  (Coltano.  Italy  to  England).  DEB  Is  a  follcv-on  to  the  prototype  digital  transmiasion  system 
now  In  operation  between  Frankfurt  and  Vaihlngen.  DEB  equipment  rey laces  obeoleto  analog  equipment,  improves  security, 
and  Incrcsens  capacity.  It  is  tie  first  major  digital  trsnsmlsslcn  subsystem  in  the  DCS.  The  inltitsl  phase  of  the 
deb  was  completed  in  November  1979. 

(U)  Project  2440  Secure  Voice  Improvement  Program  (SVIP).  The  SVIP  was  restructured  in  accordance  with  FY  ^S79  Congres¬ 
sional  guidance.  This  project  aepporta  the  Defense  Cotamunicaf  ons  Agency's  program  outlined  in  its  Five  Year  Plan. 

belated  ACTIVITIES;  The  DEB  project  (2206)  involves  trl-Servlc^  funding.  It  involves  installation  of  enuipuent 
at  Army,  Navy,  and  Air  Force  sites.  Overall  program  managoment  for  this  project  is  exercised  by  the  Defense  Communi':ation 
Agency  (OCA)  through  appropriate  Hanagement  Engineering  Plana.  The  remainteg  four  projects  (2022,  2155^  2157,  and 
2440),  are  part  of  the  coordinated  DCS  RDT6E  program  aa  directed  by  the  DCA  Five  Year  Program,  fcach  Service  progxaaa 
funds  to  aupport  work  directed  by  the  DCA  Plan. 

(U)  WORK  PERFORMED  BY:  Air  Force  Syatems  Command  managea  this  program  element  through  the  Electronic  Systems  Division 
(ESD),  Uanacom  Air  Force  Base,  MA,  (Projecte  2206,  2440,  and  tUe  acquisition  aspects  of  1157)  and  the  Roes  Air  Develop¬ 
ment  Center,  Rome,  NY,  (Projects  2022,  2155,  and  2157).  Conc'i^ctori  for  Romo  Al:  Development  Center  projects  aro:  GTE 
Sylvanla,  Needham,  HA,  (Automated  Communicatlona  Performanca  Monitoring  and  Aaaesamant);  SoftecL,  Waltham,  HA,  (Higher 
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Prograia  ileaent:  #33i26P  Title:  Long  Haul  Coamuni  cat  ions  -  DCS 

DoD  Mission  Area;  Coaaon  User  Comaunl cat ions,  #363  Budget  Activity;  Intoll igence  and  Coamunications,  #3 

Order  Language  Investigation);  and  Ford  Aerospace  and  Coamunications  Corporacion,  Palo  Alto,  CA,  (Advanced  Research 
Project  Agency  Network  (ARPANET)/Autoaated  Digital  Network  (AUTODIN)  II  Gateway).  Contractor  for  LSD  is  Harris 
Corporation  Melbourne,  FL,  (16  Kilobit  Per  Second  Modulator/Deaodulator) . 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1*  (U)  FY  1981  and  Prior  Accoaplishaents; 

(U)  Project  2022;  The  JOVIAL  coapller  which  incorporates  several  coaaunications-oriented  language  changes  wai  completed. 
This  coffi.jlleT  will  perait  evaluation  of  ef f iciency/acceptability  of  a  higher  order  language  for  real>tiae  coaaunlcatlona 
and  routing  applications. 

(U)  Project  2155;  Work  was  coapleted  on  the  automated  digital  fault  isolation  algorithm  for  potential  application  to  the 
Digital  European  Backbone  (DEB)  program.  Work  was  also  completed  on  definition  of  the  DCS  TRI-TAC  interopvirabllity 
requirements  for  system  control  el^raents. 

(U)  Project  2157;  The  16  Kilobit  Per  Second  Modulator/Deaodulator  with  secure  voice  terminal  transltlcned  to  full 
scale  production  for  the  AUTOSEVOCOM  and  NATO  applications.  The  dwivelopment  and  testing  of  the  advanced  timing  and 
synchronization  experimental  aodel  was  successfully  coaplared. 

(U)  Project  2206:  Research  and  Developaent  funding  for  program  office  implementation  and  teat  support  continued.  Final 
Operati  )nal  Capability  of  Stage  I  (Coltsno.  Italy  to  Vslhlngen,  Cormany)  occurred  in  November  1^79. 

2.  (U)  FY  1982  Program; 

vU)  Project  2022:  Development  of  AUTODJN  II~ARPANET  gateway  O'^Nle  will  be  coapleted  and  development  of  a  Mult.inet>*o!L'k 
gatsvay  node  will  continue.  A  satellite  teralnei  will  be  iiiatalled  and  aodiflcetion  o*  the  Rome  Air  Developaent  Center 
(RivDC)  Integrated  Node  will  begin.  The  RADC  Integrated  Node  will  support  Air  Force  participation  in  the  Expcrfaenttl 
Integrated  Switched  Network  (EfSN)  which  will  in  tarn  aupport  Defense  Switched  Network  (DSN)  definition.  Development 
of  the  EISN  Traffic  Simulator  and  On-Line  Traffic  Monitor  will  be  coapleted.  ADA  compiler  development  for  evaliistlon 
of  the  RADC  Integrated  Node  will  begin. 

(U)  Project  2155;  Development  will  continue  on  overaeaa  AUTOVON  aicnitorlng  and  control  Improvementa.  These  cf feres 
will  support  rapid  reconfigure  cion  under  crlaia  coodltlona.  Efforts  that  will  continue  ire;  definition  of  monitoring 
and  status  reporting  Improveaenc  for  bese  access  areas  feeding  the  DCS;  system  control  interoperability  work  for  reliable 
Inlercperation  of  satellite  and  terrc^i'^ial  networks  in  crisis;  developing  techniques  to  detect  end  chsracterlze  EHM 
at  technical  control  facilities;  and,  evaluation  of  commercial,  off-the-shelf,,  digital  patching  equipment  for  DCS 
applications.  Definition  of  station  level  system  control  func,lr.nGt  to  fora  s  baseline  for  future  lnt«igrated  technical 
control  capability  will  begin. 


115 


/. 

‘t 


i 


Program  Element:  #33126F  Title:  Long  Haul  Coryigunlcatlong  -  DCS 

DoD  Mission  Ares:  Common  User  Communications,  #363  Budget  Activity:  Inrdllgence  and  Communications,  #5 

(U)  Project  2157:  The  following  efforts  will  be  comoleted  in  PY  1982:  adaptive  antenna  retrofit  for  Digital  Radio  and 
Multiplex  Acquisition  (DRAMA)  microwave  radio;  and  DCS  tropospheric  scatter  spread  spectrum  modems  for  antl-Jam  capa- 
blllty.  Development  will  continue  on  the  Digital  Channel  Efficiency  Model  (DCEM)  for  better  channel  bandwidth  utilization 
and  direct  DCS-NATO  transmission  system  Interoperability  at  group  level.  The  following  efforts  will  begin:  development 
of  advanced  DCS  tropospheric  scatter  electronic  counter-counter  measures  (ECCM)  antenna  processing;  development  of  timing 
and  synchronization  advanced  development  model;  and,  DCS  Vulnerability  Assessmcrt  Program. 

(U)  Project  2206:  Research  and  Development  funding  for  program  office  Implementation  and  test  support  will  continue. 
Equipment  installation  at  Stage  11  sites  (central  Germany,  north  to  Sctioenfeld)  begins. 

(U)  Project  2440:  Support  the  DCA's  Secure  Voice  Improvement  Program. 

3.  (U)  FY  1983  Plannei  Program: 

(U)  Project  2022:  RADC  lnt<tgrsted  Nude  modifications  will  bo  completed.  ElaS  experiments  with  Uncoln  Lab,  DCA  and 
Army  radios  will  begin.  The  Kultlnetwork  Gateway  effort  will  continue  and  the  ADA  Compiler  Development  will  be  completed. 

(U)  Project  2155:  Development  of  overseas  AUTOVON  control  improvements  will  continue,  as  will  evaluation  of  commercial 
digital  patching  equipment.  Deflnlnf,  station  level  Integrated  technical  control  functions  and  the  study  cf  interoper¬ 
ability  of  sytlcm  control  elements  addressing  DCS-NATO  networks  will  be  completed.  The  following  efforts  will  begin: 
hardware/sof tware  development  of  base-oriented  performance  monitoring  and  reporting  capability;  adaptation  of  digital 
trunk  decision  algorithms  In  Digital  European  Backbone  (DEB)  system  elements  snd  monitor  points;  snd,  long  rsnge  develop¬ 
ment  effort  to  Implement  electronic  counter  measures  (ECM)  signal  Identlf Icstlon  snd  chsrscterlzatlon  techniques. 

(U)  Project  2157:  DCS  Using  and  Synchronlzstlon  advanced  development  model,  advanced  DCS  tropospheric  scatter  ECCM 
antenna  proceoaor  and  DCS  \ alnerabllicy  AaieasmenC  Program  ef torts  will  cotktlnue.  The  High  Frequency  (KF)  Survivability 
Pr:>graa  will  begin,  az  vlll  the  L-band  and  S-bani  angle  diversity  feed  developmont;  development  of  efficient,  reliable, 
high  power  amplifer  for  L-baid  tropospheric  scatter  applications;  and,  development  of  a  DCS  Integrated  ECCM  Microwave 
Rndlo. 

fU)  Project  2206:  Research  and  Development  funding  for  program  office  Implementation  and  ttat  support  will  continue. 

Work  will  continue  on  Stag-i  IJ  sUe*i.  Stage  IV  cons'' ruction  will  begin.  Stage  III  planning  will  continue. 

(U)  Project  ’440:  Efforts  will  continue  in  support  of  DCA's  Secure  Voice  Improvement  Program. 
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Progrem  Element:  I33I26F  Title:  Long  Haul  Communicatlonn  -  DCS 

DoD  'Mission  Area:  Common  User  Comnun teat lone,  #323  Budget  Activity:  Intelligence  and  Comaunlcatlona,  #5 

4.  (U)  FY  1984  Planned  Program: 

(U)  Project  2022:  The  development  of  the  Multinetwork  Gateway  and  the  Initial  set  cf  EISN  experiments  to  define  the  DSN 
will  be  completed.  Field  testing  of  the  Multinetwork  Gateway  wil!,  begin.  The  following  additional  efforts  will  begin: 

DSN  protocol  analysis  program;  DSN  software  structure  definition  for  data  services  (versus  initial  voice-oriented  work); 
and,  efforts  to  automatically  analyze  terminal-host  protocol  Intercperablllty . 

(U)  Project  2155^  Overseas  AUTOVON  improvement  program  will  be  completed.  An  evaluation  of  Digital  Fault  Isolaticn 
Algorithms  in  the  DEB  system  in  Europe  will  be  conducted.  Feasibility  model  development  for  base-oriented  monitoring  and 
reporting,  ECM  signal  identification  and  charncterization  work,  and  digital  patching  evaluation  by  integrating  control 
software  to  operate  se-'eral  equipments  on  a  system  basis  will  continue.  Efforts  will  begin  on  developing  Interoperability 
Control  Element  (ICE)  to  achieve  interuperahllity  of  system  control  elements  of  different  systems,  and  development  of 
station  level  integrated  technical  control  functional  elements. 

(U)  Project  2157:  Advanced  DCS  tropospheric  scatter  ECCM  antenna  prerassor  and  timing  and  synchronization  advanced 
development  model  efforts  will  be  completed.  The  following  efforts  will  continue:  DCS  Vulnerability  Assessment  Program; 
HF  Survivability  Progrum;  and  L-band  and  S-band  feed  and  L-band  Power  Amplifier  development;  and,  DCS  Integrated  ECCM 
microwave  radio  development. 

(U)  Project  2206:  Research  and  Development  funding  for  program  office  Implementation  and  test  support  will  continue. 

Ail  of  Stage  II  links  will  achieve  final  operar ion  capability  In  PY  19b4.  Stage  III  and  IV  equipment  installation  will 
proceed. 

(U)  Project  2440:  Efforts  will  continue  In  support  of  DCA*e  Secure  Voice  Improvement  Program. 

(U)  Program  to  Completion:  This  is  a  continuing  program  responsive  to  the  DCA's  TriServlce  prog.'am  for  the  DCS. 

The  implementation  project,  (2206  -  Digital  European  Backbone),  la  scheduled  for  completion  In  FY  1987-FY  1968. 

Technology  developmenc  projects,  (2022,  2155,  and  2157)  are  continuing  projects  which  define  ayaCem  and  subs'/stem 
architecture,  specify  design  parsaetera,  develop  celecoimaun lest Iona  technology,  and  provide  the  hardware  and  software 
required  for  DCS  nodernitatlon  ar;d  improvement. 


6. 

(U) 

Hlleatonea: 

N/A 

7. 

(U) 

Resources: 

N/A 

8. 

(U) 

Comparison 

with  FY  1981  Budget  Data:  N/A 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #33144F  It tie:  Electromagnetic  Compatibility  Analysis  Center  (ECAC) 

DOD  Mlaaion  Area:  lloamon  Uaer  Communications r  #363  Budget  Activity:  Intelligence  and  Communlcat Iona,  fS 

(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thouaania) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Eatimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT 

T;6§r~ 

6,88(j 

7,2^1 

■77235  ■ 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Electromagnetic  Compatibility  Analyals  Center  (ECAC)  la  a 
Department  nf  Defense  Center  operated  by  the  Air  Force.  The  crratlon  of  the  Center  atemmed  from  recognition  that  action 
waa  required  to  cope  with  the  Increaalng  number  and  aevcrlty  of  electromagnetic  compatibility  problems.  The  Center  la 
tasked  with  the  reaponalbllity  of  developing  a  communlcationa*electromagnetlc  ayatema  data  baae  and  the  analyaia  tools 
necessary  to  determine  If  these  systems  will  operate  in  their  intended  electromagnetic  environment.  This  program  element 
provides  core  funding  to  support  data  base  and  analysis  capability  development  as  well  as  specific  analysrs  tools 
requeatc'd  In  support  of  the  Secretary  of  Defense  and  the  Joint  Chiefs  of  Staff.  Analyses  performed  in  support  ol  Depart- 
ment  of  Defense  components  operational  and  developmental  systems  are  perform^  !  on  a  user  reimbursement  besis. 


(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST:  The  requirement  for  electroauignetlc  coi  ^jatlblllty  analysis  is  Increasing  because 
of  the  growing  number  and  complexity  of  communlcations-electromagnetlc  systems.  This  program  will  develop  and  maintain 
improved  analytical  tools  and  r'ata  bases  and  make  these  cspabllltles  available  to  al?  Department  of  Defence  users. 
Examples  of  the  wide  variety  of  systems  which  will  be  supported  in  FY  1983  Include  the  MX  Ground  Sites  EMC  Analyals  and 
Compass  Call  Electronic  Varfar,'  (EW)  platform.  Joint  Tactical  Information  Distribution  System,  Worldwide  Airborne 
Command  Post  E-4b  Aircraft  and  Marine  Corps  Foliage  Penetration  Battlefield  Surveillance  Radar  a) stem.  ir.  additicn,  thUi 
program  .Mil  support  the  Secretary  of  Defense  and  Joint  Chiefs  of  Staff  In  Spectrum  allocat lon/asslgnment  and  special 
electromagnetic  compatibility  analysis  projects.  The  estimated  coets  ere  based  on  past  program  experience,  adjustments 
for  expected  cost  growth  and  prcjected  workload  to  support  the  above  projects. 


(U)  COMPARISON  Wr.H  FY  1982  DESCRIPTIVE  SUMMARY: 


Total 


FY  1981 

FY  1982 
Est Imare 

FY  1983 
Estimate 

n  1984 
Estimate 

Additional 
to  Corpletion 

Extimated 

Coats 

RDTAE 

T.OOO 

>,00C 

7.500 

Continuing 

Not  Applicable 

(U)  Oi-HER  APPROPRIATIONS  f*UNDS; 

Operation  and  Maintenance 

3.700 

4,011 

4,247 

4.485 

Continuing 

Not  Applicable 
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ProgtAB  h^eaentJ  #33IA4F  Title:  Electroiaegnctlr  Coapet Ability  Anelyile  Center  (ECAC) 

DOD  Mission  Aresi  Co—on  User  CoBnunications,  #363  Budget  Activity:  Intelligence  end  Coaaunicstions,  #5 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Elrctroaegnetlc  CoMpstlblllty  Analysis  Center  (ECAC)  is  a  Department 
ot  Defense  (DoD)  facility  established  to  provide  advice  and  assistance  on  electromagnetic  coapatlbllity  (freedom 
froa  radio  interference)  problems  to  the  Secretary  of  Defense,  Joint  Chiets  of  Staff,  the  military  departments  and  other 
DoD  components.  The  Center,  at  /-  mapolis,  MD,  ia  managed  by  the  Air  Force,  but  is  available  to  all  DoD  users.  The 
Chairman  of  the  Joint  Chiefs  of  Staff  {^^nd  the  Asjistant  Secretary  of  Defense  for  C^am'jnications,  Command,  Control  and 
Intelligence  Jointly  provide  policy  guidance,  assign  projects  and  establish  project  priorities.  The  Center  consists  of 
an  Air  Force  Commander,  Deputies  for  Army,  Navy,  Marine  Corps,  Air  Force,  sad  Special  Projects,  and  an  ln~house  technical 
management  staff  assisted  by  a  contractor.  The  Center's  prisury  function  is  the  analysis  of  inter-system  and  yystem- 
to-environment  electromagnetic  compatibility.  The  purpose  of  these  analyses  is  to  determine  whether  DepartMnt  of 
Defense  communicationa-electronics  systems,  in  use  or  under  development,  will  operate  in  current  and  projected  electro¬ 
magnetic  environments.  These  analyses  include  consideration  of  the  impact  of  the  expected  eiectroaiagnetlc  enviconfiient 
on  both  civilian  and  military  telecomnunications  equipment  and  consideration  of  efficient  use  of  the  available  frequency 
spectrum  to  enhance  spectrum  management.  Other  aualyees  performed  are  those  on  frequency  allocations  and  assignments  in 
support  of  the  frequency  management  in  the  military  departments  and  the  Unified  and  Specified  commands.  To  perform  the 
required  analyses,  «:he  Center  suiintains  and  develops  basic  analysis  techniques  including  models,  prediction  analysis 
system  and  special  techniques.  In  addition  to  the  snalysia  techniques,  the  Center  maintains  and  develops  an  extensive 
envi.onmental  data  base  which  contains  millions  of  pieces  of  data  to  perform  the  electromagnetic  compatibility  analyses. 
The  data  base  files  include  infoumstion  on  the  location  and  operating  characteristics  of  United  States  and  foreign  equip¬ 
ment  and  systems,  the  equipment  cooplements  of  specific  vehicles  or  platforms  (ship,  army,  unite,  Aircraft,  etc.),  the 
allocattun  and  use  ul  the  frequency  spectrum  and  all  associated  United  States  and  international  rules  and  regulations, 
digitized  topographic  data  (U.S.  and  other  nations),  and  future  coswuni :at Ions -electronics  (C-C)  equipments  and  systems 
In  development  or  conceptual  stages.  The  Center  also  provides  the  necessary  facilities  to  perform  Its  mission.  This 
Includes  computer  rental  ac.  o^eraciona,  adminlatratlve  eupport,  purchased  supplies  and  aervlces,  building  rental,  and 
con*:.ract  functions.  Ths  Research,  Development,  Test  and  Evaluation  (3600)  funda  primarily  provids  for  development  and 
maintenance  of  the  analytical  capabilities,  development  of  additional  data  base  requirements  sod  government  support. 

The  Operation  and  Halnrenance  funds  (3400)  primarily  support  operational  analysis  projects  of  the  mllltrry  services  and 
data  base  maintenance. 


(U)  RELATED  ACTIVITIES;  The  Center  performs  electromagnetic  compatibility  analyses  for  major  Department  of  Defense 
coamunicatlon-electronlcs  systems.  These  system  analysis  projects  e/e  funded  by  reimbursements  from  users.  These 
reimbursed  funds  are  estimated  to  be  $22.4  million  in  FY  82,  $25.9  mlUlon  in  FY  83  and  $26.4  million  in  FY  84.  FY 
1981  fur  example,  more  than  205  separate  projects  for  :hc  Army,  Navy,  Marine  Corps  and  Air  Force  %»re  supported. 

In  addition,  approximately  50  other  Depertment  of  Defense  (DoO),  Joint  agency,  other  Federal  sgency  projects  will  be 

addressed  by  the  Electromagnetic  Cowp«(Clblli ty  Analysis  Center  v'i.cAC).  Examples  cf  the  tystemu  being  analysed  are:  Atr 
Force  -  E-3  and  &-4  aircraft.  Joint  Tactical  Information  Distribution  System  (JTl>a),  Air  Fcrce  Strategic  Satellite 
System  and  Global  Positioning  System;  Army  -  Commua lest  Ions  Conaui&d  System,  Airborne  Frequency  Eogluierlng  Management 
Systeci,  Patriot  Missile  System,  Tactical  Frequency  Engineering  System,  Navy  -  EA-6B  Prowler,  Special  Electromagnetic 
Interference  Project,  Surface  Hiaslle  System  (AEGIS),  and  PHALANX;  and  Marine  Corps  -  Tactical  comrsnicat^ona  electro- 
mmgnetic  coapatlbllity  analyats  ,tnd  operational  support.  Efforta  of  mutual  concern  to  the  Department  of  Defensa  and 
other  federal  Agencies  (!.«.,  Federal  Cos^nlcatiors  Coswttlaslon,  Fedeial  Aviation  Admlnistra; Inn)  include  projects  such 


Program  Element:  #33U4P  Title:  Electromagnetic  Comipatibillty  Analyeie  Center  (ECAC) 

DOD  Miaaion  Area:  Common  Uaer  Communicationa,  #363  Eudget  Activity:  Intelligence  and  Communications,  15 

aa  the  Microwave  Landing  Syatem,  Air  Traffic  Control  Frequency  Aaaignment  Syatem,  Air-Cround-Alr  Frequency  Aaaignment 
Program,  and  Communicationa  and  Control  Syatema.  The  Center  alao  exchangea  data,  math  modela,  and  computer  programa  with 
ether  agenciea  involved  in  frequency  management  auch  aa  the  Department  of  Commerce,  Interdepartment  Radio  Adviaory 
Committee  and  the  National  Teleconamunicationa  and  Information  Adminiatration  (NTIA). 

(U)  WORK  PERFORMED  BY:  The  Electromagnetic  Compat  bility  Analyaia  Center  la  located  in  Annapolia,  HD.  The  contracting 
reaponaibility  ia  performed  by  Headquartera,  Air  Force  Syatema  Command  through  the  Electronic  Syatema  Diviaion^  Hanacom 
AFB,  HA.  The  current  contractor  In  the  IIT  Reaearch  Inatitute,  Chicago,  IL. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FtnniRE  PROGRAMS; 

1.  (U)  In  recent  yean,  the  progrtm  element  funding  provided  the  operation,  maintenance  and  adminiatration, 
updating  of  data,  and  the  continued  development  of  electromagnetic  capability  analyaia.  Timely  abort  term  reaponaea 
to  operational  problema  from  Southeaat  Aaia,  Europe,  and  the  Continental  United  Statea  were  provided.  Frequency 
aaaignment  analyaea  have  been  continuoua.  Analyaea  of  equipment,  propoaed  or  in  reaearch  and  development,  have  been 
documented  in  technical  reporta.  Beginning  in  FY  1973,  the  Frequency  Reaource  Record  Syatem  (FRRS)  provided  major 
frequency  record  keeping  functiona  for  aeveral  Unified  and  Specified  Commanda.  With  thia  ayatem,  worldwide  frequency 
utilization  of  the  Commaada  la  maintained  at  the  Center  to  provide  quick  reaponea  aaaiatance  to  the  operational  forcea 

on  fre^/j«ncy  utilization  queatlona*  Other  work  included  continued  development,  updating  and  «^ir»t8naoce  of  the  data  baae 
and  advanced  mathematical  modeling  to  ciffulate  characteriatica  of  new  typea  of  recelvera,  tranMrittera  and  circuita. 

(U)  During  FY  1976‘-1981  data  baae  maintenance  and  outputa  continued  and  aoftware  updating  improved  efficiency.  The 
frequency  Reaource  Recorda  Syatem  (FRRS)  continued  operational  teat  in  aup>  rt  of  mout  of  the  Unlfiad  aad  specified 
Commanda.  Emphaaia  waa  on  analyaea  of  equipment  and  ayatema  in  the  develOiUi*nt  phaae.  Mathematical  modela  were 
developed  for  new  typea  of  modulation  and  new  acenarioa.  Electromagnet  it  compatibility  ayatem  analyaia  waa  performed 
and  continuation  of  Center  oumuta  auch  aa  data  baae,  o,r»eratiottal  analyaia  aupport.  Frequency  Recorda  Reaource  Syatem 
(FRRS),  and  frequency  allocation  and  aaaignment  aaaiatance  waa  provided. 

(U)  Model  development  included  imprevement  of  the  high  frequency  (HF)  akyvave  and  antenna  modela,  aatellite  propagation, 
frequency  di.'a.on  muliplex/f requency  nodulated  modela,  conventional  radar  antenna  modela,  ayatem  modeling  and 
prediction  enalyaia  ayatem  modela.  the  Center  analyzed  and  formulated  the  Depirtment  of  Oefenae  (OoO)  and  Servlcea 
poaitiona  relative  to  the  General  Worldeide  Adniniatrati ve  Radio  Conference  (CWARC)  which  waa  held  in  Geneva  during  1979. 
All  ^rH  natioua  attend  thia  conference,  therefore,  it  waa  imperative  for  the  United  Statea  to  be  ready  to  defend  or 
negotiate  ta  frequency  apectrum  needa  through  year  2000.  Tlte  Center  will  again  i»uppi>rt  the  CVAIC  repreaentativea 
1984  and  id  preparing  for  that  meeting  in  the  1982-33  time  frame.  Iti  FY  1981,  'he  ECAC  manpower  to  aupport  Ita  miaaion 
wea  el  1 1 tary/c ivi 1  aervlce  and  approximetcly  400  contractor  peraonnel. 

2.  (U)  FY  *982  frogram;  Reaearch,  Development,  Tcet  end  Eveluetion  (:iDT4E)  funding  will  provide  contiuied  de'a 
baae  and  Frequency  Recorda  Reaource  Syatem  development  end  the  expenaion  of  analytical  model  cepabilitiea  in  many  areas 
of  electromagnetic  compatibility  solution.  The  enalyela  project  effort  will  expand  aa  dervand  by  Defenae  and  other 
government  egenciea  for  enalyaie  aervlcea  conf ‘nuea  to  Increase.  The  majority  of  enalyaia  projects,  for  both  Defenae 
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Program  Element:  tf33144F 

DOD  Hlasion  Area:  Coamop  User  CoaBmnlcatlons,  #363 


Title:  Electromagnetic  Coapatlbll'ity  Analysis  Center  (ECAC) 
Budget  Activity:  intelll^ece  and  Commuu  lest  Iona, 

and  non-Defenae  activities,  are  financially  supported  by  those  activities  through  reimbursement. 

3.  (U)  FY  1983  Program:  The  FY  1983  program  will  be  «.leilar  In  content  to  the  efforts  described  above.  It  is 

anticipated  that  as  systems  become  more  complex  and  the  number  of  frequency  spectrum  uaer.s  grows,  the  Interference 
problems  and  requests  for  analysis  and  data  will  Increase.  The  level  of  effort  expended  on  work  directly  funded  under 
this  program  will  be  held  approximately  constant  while  tha  amount  of  user  reimbursed  work  Is  expected  to  grow  about 
^  two  percent. 

A.  (U)  FY  198A  Planned  Program;  The  FY  1984  plan  will  be  olallar  In  content  to  FY  1983  activities.  Tne 
capability  development  will  continue  since  the  sophistication  of  electronic  cowMiolca.:lons  systems  will  Increase. 
Because  of  the  previous  fiscal  year  Increases  In  requirements  and  complexity.  It  Is  predicted  that  reimbursed  programs 
I  win  Increase  at  the  same  rate  predicted  for  FY  1983. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  iJ)  Milestones;  Not  Applicable. 

7.  K'J)  Resources;  Not  Applicable. 
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FY  im  RDTAE  DESCRIPTIVE  SUMMARY 

Progratn  Element:  :  33401F  Title:  Cowaunicatlons  Security  (CONSEC) 

DOO  Mission  Arei:  CONSrc,  #364  Buc^get  Activity:  Intelligence  arid  tomiiunlcatlons,  15 

(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Project 

Number 

Title 

Ft  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  tlEMENT 

3,538 

1,594 

1.62; 

1  ,S9ri 

Continuing 

Not 

Applicable 


(U)  BRIEF  DESCRIPTION  OF  ElEMEMT  AND  MISSION  NEED:  The  principal  objective  cf  this  program  Is  the  Improvement  of  communlca- 
tlons  security  witlifn  the  United  States  Afr  Force.  It  Is  a  continuing  effort  dlvloed  Into  several  Usk  areas.  The  overall 
'•ffort  Is  part  of  national  communications  security  program  managed  by  the  National  Security  Agency  with  participation  by 
other  services/agencies.  The  Air  Force  portion  of  this  overall  program  addresses  problems  encour.te'*ed  In  adapting  general 
purpose  cryptographic  equipment  for  use  In  new  coimRunkatlon  systems.  The  efforts  are  primarily  directed  at  Insuring;  that 
all  systems  being  developed  by  the  Air  Force  aejt  current  national  communications  security  requlreinents.  Specific  emphasis 
Is  placed  on  correcting  any  known  deficiencies. 

(U)  BASIS  FOR  FY  1963  RDTIE  R£i.i.-£ST:  This  level  of  effort  program  supports  all  Air  Force  communications  security  Research, 
Development,  test,  and  EvaUatfoa.  Tasks  under  this  project  Include  support  of  the  devclopiscnt  of  advanced  rarroxband 
digital  voice  techniques  for  coomiunl cations  security  applications,  the  development  of  new  seerre  coesunicatlons  techniques 
using  fiber  optics,  and  the  evaluation  of  hazards  and  the  means  of  protecting  against  n:-?  rtazards  of  non-desired  radiation. 
The  project  supports  the  Air  Force  Electronic  Security  Commnd  In  providing  compronlslng  eiMnatlons  testing  for  all  Air 
Force  cryptographic  equipment.  Cost  e$t1*f:Jtes  are  based  on  previous  similar  program  experience  and  were  made  oy  Jie  Air 
Force  Systems  Command  on  October  1981. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SIMIARY: 

Total 

FY  1931 

FY  1982 

FY  1983  FY  1984 

Addi tional 

Estimated 

Estimate 

Estimate  Estimate 

to  Completion 
dontlnufng 

Costs 

lU)  OTHCR  APPROPRIATION  FUNDS;  Not  Applicable 

TJ(Sl^ - 

— 

m - - 

Applicable 
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Program  Element:  #  33401F  Title:  Communlcatfons  Security  (COHSEC) 

ODD  Mission  Area:  C(^S'tC,  #364  Budget  Activity:  IntelTfoence  andTomrounl^  #5 

(I!)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  accomplishes  communications  security  research,  development,  test  and 
evaluation  for  Improved  security  IFDnTted  States  Air  Force  systems.  It  Is  a  continuing  effort  divided  Into  security 
standards  and  assessments,  communications  security  techf^ology,  secure  voice,  space  and  weapons  security,  record  and  data 
security  and  communications  security  technical  support  task  areas.  The  overall  effort  Is  part  of  a  national  conrounl cat ions 
security  program  ftKSiaged  by  the  National  Security  Agency  with  participation  of  all  the  services  and  defense  agencies. 

Si«ch  an  organization  fosters  e.'tchanges  of  communications  security  technology^  reduces  duplication  and  Insures  that  national 
^  objectives  are  being  satisfied  with  a  high  deg^'ee  of  commonality. 

(U)  RELATED  ACTIVITIES:  The  National  Security  Agency  Is  the  overall  manager  of  communications  security  equipment  research 
and  development  under  the  policy  guidance  of  tha  Assistant  Secretary  of  Defense  (Coiantnl cations.  Command,  Control  art 
Intelligence).  The  services  perform  efforts  under  common  Program  Element  #33401,  The  Air  Force  Electronic  Security 
^  Command  performs  CGMSEC  testing  on  off-the-shelf  equipment  selected  for  operational  use  In  the  USAF  and  also  recomifsends 
the  use  of  cryptographic  equipment  to  operatfenat  commands. 

(U)  WORK  PERFORMED  BY:  All  research  and  deve1opme.it.  tasks  under  this  program  are  manajed  through  the  Rome  Air  Development 
Center  of  the  Air  Force  Systems  Command,  Electronic  Systems  Division,  Hanscom  AFB,  MA.  Coraractors  are:  Lincoln  Labora¬ 
tories  Bedford,  MA;  National  Bureau  of  Standards,  Boeder,  CO;  Booz-Allen,  Bethesda,  MO;  ARCON,  Wakefield,  MA;  OYNASTAT, 
Inc. ,  Austin,  TX. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  This  project  has  supported  Air  Force  research  and  development  of  fiber 
optics  communTcatTons  and  has  demonstrated  the  use  of  fiber  optics  for  both  system  control  and  communications  security 
functions.  The  National  Security  Agency  has  tested  a  secure  fiber  optics  system  developed  under  this  program.  The  Air 
Force  and  Navy  have  a  Joint  program  to  provide  secure  teleuetry  for  test  ranges  at  Eglin,  Edwards  and  Kirtlana  Air  Force 
.  Bases  and  the  Eastern  and  Western  test  ranges  which  was  Initiated  In  this  program.  A  secure  communications  controller 
was  tested  at  the  Air  Force  Data  Service*:  Center  and  Is  being  further  developed  by  the  National  Security  Agency.  An  auto¬ 
mated  conpromlsltig  emanations  analysis  system  to  Improve  the  panpower  Intensive  nature  of  compromising  emanations  testing 
was  delivered  to  the  Air  Force  Communications  Security  Support  Center. 

2*  UiLl^  1982  Program:  Fiber  optics  development  will  continue  with  National  Security  Agency  participation  in  the 
development  dfUn  Intrusion  resistant  optical  communications  testbed.  Work  In  the  voice  processing  area  will  emphasize 
solution  of  problems  In  high  noise  environments.  Support  will  continue  to  the  Air  Force  Cryptologic  Support  Center 
compromising  emanations  testing  program  In  the  form  of  continued  research  Into  automated  testing  techniques  and  compro¬ 
mising  emanations  problems.  A  digital  voice  Interoperability  program  Is  being  pursued  to  resolve  Interoperability  problems 
between  secure  voice  systems  projected  for  use  throughout  the  Atr  Force,  the  Department  of  Defense  and  allied  i.atlons. 
Pretotype  development  of  the  Ground  Radio  Interface  Device  will  be  completed  and  a  pilot  production  will  be  conducted. 
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Program  F.lc '€nt:  #  3340] F  Title:  Comiunl cations  Security  (COMSEC) 

OOD  Mission  AreaTT^^C  #364  Budget  Actlvl cyi  tnteTHgence  and  Communications  #5 


3.  (U)  HY  1983  Planned  Program:  The  Program  Office  will  continue  to  provide  support  to  the  develcptaent  of  equipment  for 
compromising  emanations  testing.  Investigation  of  techn:qaes  for  signals  security  analysis  will  continue  as  a  goal  for 
FY  1983.  Digital  Voice  Interoperability  Investigations  will  continue  with  emphasis  on  developing  Interfaces  between 
systems  operating  at  different  data  rates.  Support  will  be  provided  to  many  other  Air  Force  programs  using  voice  communi¬ 
cations  over  tactical  and  strategic  radio,  wireline  and  satellite  systems.  Increase  of  $200,000  results  from  transfer  of 
civilian  salaries  from  the  Operations  and  Maintenance  appropriation. 

4.  (U)  FY  1984  Planned  Program:  Begin  research  into  the  feasibility  of  an  optical  sensor  for  Tempest  testing  and  continue 
ongoing  automated  fes.:  system  upgrades.  Complete  testing  In  Intrusion  resistant  fiber  optics  testbed  and  prepare  final 
results.  Continue  to  provide  technical  support  to  other  programs  using  narrowband  secure  voice  processors.  Specify  accept¬ 
ability  criteria  for  the  standard  evaluation  of  secure  voice  systems. 

5.  (U)  Program  to  Coylet^on:  This  Is  a  continuing  progrrm  with  enupha^-ls  shifting  among  efforts  as  Air  Force  priorities  and 
resources  dictate.  Major  emphasis  will  continue  on  narrowband  voice  processing  requirements  and  compromising  emanations 
testing  equipment  with  Increasing  emphasis  on  slg.^als  security. 

(II)  Milestones:  Not  Applicable 

7.  (Ui  Resources:  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  Not  Applicable 
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FY  1983  RDTAE  DESCRIPTIVE  SUMMARY 


Program  Element:  #  35'jl4F  Title:  Traffic  Control  and  Landing  Systems  (TRACALS) 

DoD  Mission  AreT^  l^a^gatlon  and  Position  Fixing,  #361  Budget  Activity:  Intelligence  A  CowirunlcatlonsT  #S 


li}]  RESOURCES  (PR(X1ECT  LISTING):  ($  In  thousands; 


Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estima ted 

Nuiiiber 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TDTTT  FOR  PROGRAM  ELEMENT 

"T:mr 

Continuing 

UTA - 

1956 

TPN-19  Improvements 

1,400 

400 

2,400 

2026 

System  Sup-^ort 

200 

300 

300 

295 

Continuing 

N/A 

2148 

LORAN  C/0 

300 

1,700 

26,700 

2610 

Berlin  Long  Range  Radar 

397 

780 

759 

1,936 

2681 

GPN-22  Electronic  Counter- 

200 

2,100 

2,900 

5,200 

Countermeasures 

2760 

Mobile  Planar  Array 

401 

1,312 

1,713 

2759 

Advanced  Military  Landing  System 

700 

2,300 

47,400 

50,400 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  yP  MISSION:  This  program  provides  the  Air  Force  with  the  Air  Traffic  Control  and 
Landing  equipment  required  for  safe,  efficient,  worldwide,  all  weather  Air  Force  flying  operations.  The  mission 
need  is  to  provide  take  off,  enroute  and  landing  guidance  and  surveillance  In  order  to  meet  wartime  sortie  requlre- 
nents.  In  peacetime,  the  need  Is  to  support  training,  logistics  and  other  operational  flying  with  maximum  safety. 

BASIS  FOR  1983  RDTAE  REQUEST:  The  FY  1SJ3  request  Includes  funds  to  sustain  planning  activities  In  the  Truffle 
Jontrol  and  Landing  System  Program  Office  (Project  2026)  and  to  complete  planning  for  acquiring  a  long  range  radar 

for  Berlin  using  $65.1  million  provided  by  the  Federal  Republic  of  Germcny  (Project 
2610).  Funds  are  requested  to  develop  electronic  counter-countermeasures  for  the  AN/GPN-22  Precision  Approach 
liadars  to  be  dcployeo  to  Berlin  (Project  2681).  Project  2760  adapts  the  Federal  Aviation  Administration’s  Open  Planar 
Array  beacon  antenna  for  use  on  Air  Force  Mobile  Air  Traffic  Central  Radars.  Seven  hundred  thousand  dollars  are  requested 
to  begin  the  definition  phase  of  a  15  year  major  program  to  convert  the  Air  Force  from  reliance  on  Precision  Approach 
P^dar  and  the  Instrument  Landing  System  to  use  of  the  Microwave  Landing  System  for  all  precision  landing.  Federal 
Aviation  AdR,1n1  strati  on.  International  Civil  Aviation  Organization,  and  North  Atlantic  Treaty  Organlzatlor  plans  for 
existing  systems  will  render  the  Air  force  non Interoperable  by  the  mid  1990's  unless  the  Microwave  Landing  System  is 
acquired  In  sufficient  time.  TRACALS  program  costs  were  estimated  by  Air  Force  Systems  Command  during  FY  81  with  the 
exception  of  the  Advanced  Military  Landing  System  project.  The  FY  1983  ^un^s  requested  for  project  2759  will  be  used 
to  do  the  necessary  planning  to  cost  this  complex  15  year  project. 


(U)  COMPAAISOM  WITH  FV  1982  OESCRiPTlVE  SUMMARY: 

Total 

fY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Ceapletlon 

Cost 

RDTAE 

~r,75r 

■■“T,7rocr 

Tohtinuihg 

N/A 

Procurement  (Other)  4,200 

11G4 

4,300 

1,500 

Continuing 

N/A 

Program  Element:  #35114F 


DoD  Mission  Area:  Navigation  and  Position  Fixlns 


(U)  OTHER  APPROPRIATION  FUNDS; 


FY  1981 


Procurement  (Other)  5,023 

Funds  from  Federal  RepubMc  of  Germany  (7,800) 

for  Berlin  Radar  Project  2610 


Title;  Traffic  Control  and  Landing  Sy8tea8(,TR/.CALS) 

Budget  Activity:  Intelligence  and  Communications,  #5 


Total 


FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

4,213 

399 

2,591 

Continuing 

N/A 

(19,100) 

(8,100) 

(i4,400) 

(15.700) 

(65,100) 

Program  Element:  #  35114F 

DoD  Mission  Area:  Navlgaclon  and  Position  Fixing,  #361 


Title:  Traffic  Control  and  Landing  Systems  (TRACALS) 
Budget  Activity:  Intelligence  &  Communications,  #5 


(U)  DETAILEL  BACKGROUND  AND  DESCRIPTION:  The  TRACALS  program  was  established  to  provide  single  management  of  the  many 
related  programs  required  to  modernize  the  electronic  equipments  which  comprise  the  Air  Force  Traffic  Control  and  Land¬ 
ing  System  (TRACALS).  M.xlmun  use  Is  made  of  state-of-the-art,  off-the-shelf  equipments  to  meet  this  goal.  TRACALS 
research  and  dovelopmenf  efforts  are  aimed  toward  the  development  of  technology  and  equipment  required  to  satisfy  the 
Air  Force's  unique,  rail  .tary,  worldwide,  flying  mission.  Every  effort  Is  made  to  capitalize  on  the  research  and  develop¬ 
ment  activities  of  other  federal  agencies  involved  In  air  traffic  control  and  navigation  (primarily  the  Federal 
^Aviation  Administration).  This  assures  standardization  within  and  interoperability  with  the  National  Airspace  System. 

This  request  represents  a  transition  from  a  high  Investment  phase  of  the  program  which  modernized  Air  Force  fixed  base 
air  traffic  control  surveillance  and  precision  radars,  procured  a  new  family  of  Instrument  Landing  Systems  and  developed  a 
tactical  LORAN  system  to  a  program  to  reflect  the  needs  of  the  19908.  The  advent  of  the  Microwave  Landing  System  and  the 
Global  Positioning  System  will  heve  a  major  Impact  on  the  program  In  the  1985-1995  time  frame.  The  Air  Force  currently 
\  relies  on  the  Instrument  Landing  System  for  civil  IntercpeLsbillty  and  precision  landing  at  Main  Operating  Bases. 

Preclson  Approach  Radar  is  maintained  for  NATO  Interoperability,  mobile  opera. .ons  and,  in  the  United  Slates,  for  pilot 
proficiency.  In  accordance  with  Internatloral  Civil  Aviation  Organization  agreemsnts,  the  Federal  Aviation  Administra¬ 
tion  vill  begin  Microwave  Landing  System  Implementation  In  the  mld-i930's.  Instrument  Landing  Systems  will  be  phased 
out  beginning  In  the  esrly  1990' s.  NATO  plans  to  replace  Precision  Approach  Radar  with  the  Microwave  Landing  System 
as  the  standard  Interoperable  landing  aid  by  the  late  1990' s.  To  retain  Its  curr<snt  degree  of  lnt(;roperabllity  the  Air 
Force  rust  Implement  the  Mlcrovave  Landing  System  by  1998.  Tbis  Is  a  billion  dollar  effort  over  15  years  Involving 
modification  of  8000  aircraft,  replaceme of  Instrument  Landing  Systems  and  Precision  Approach  Radars  at  all  fixed 
bases  and  development  of  a  mobile  Mlcrowive  Landing  System.  The  Air  Force  Is  participating  with  the  Army  and  Navy 
in  a  Joint  Chiefs  of  Staff  study  of  Interoperability  requirements  for  a  forward  tactical  landing  aystem  to  fill  the 
place  previously  planned  for  the  Joint  Tactical  Microwave  Landing  System.  To  reduce  development  costs  the  Air  Force 
will  purchase  the  Federal  Aviation  Administration  aystem  for  fixed  bases  In  the  Con'-.lnental  United  States.  FY  83  and 
84  funns  will  baulcally  support  stuules  to  define  the  most  cost  effective  mix  of  equipment  and  transition  !:iNlng  along 
with  some  testing  of  Federal  Aviation  Administration  ground  systems  and  the  Navy's  multimode  receivers.  The  Clcbal 
^  Positioning  System  will  haslcaHy  Impact  Operations  and  Maintenance  funding  la  the  progras.  as  systems  such  as  LORAN 
are  phased  out  in  the  e-irly  l  0th  ^r  funds  requested  in  this  submission  develop  an  electronic  counter- c  ounter¬ 

measure  capability  for  th  Precision  Approach  Radars  In  Berlin  and  adapt  the  Federal  Aviation  Administration's  solution 
to  false  beacon  returns  (an  open  planar  array  antenna)  to  Air  Force  mobile  radars.  Funda  requested  for  the  Berlin 
Long  Range  Radar  are  additive  to  the  $65.1  million  provideo  by  West  Germany  to  replace  the  USAF  facilities  at  Tempelhof. 
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Program  Element:  #  351i4F 

DoD  Mission  Area:  Navigation  and  Position  Fixing,  #361 


Title:  Traffic  Control  and  Landing  Systems  (TRAOLS) 
Budget  Activity:  Intelligence  &  Communications,  #5 


(U)  RELATED  ACTIVITIES:  This  pro^^ram  Is  related  to,  and  through  the  mechanism  of  t^e  Federal  Radionavigation  Plan, 
coordinated  with  the  Federal  Aviation  Administration's  plane  for  the  National  Airspace  System.  Key  related  programs 
are  the  Global  Positioning  System  and  national  plane  for  the  Mlcrova ’e  Landing  System.  Air  Force  requirements  for 
Tactical  Air  Navigation  (TACAN)  and  Long  Range  Navigation  (LORAN)  arn  expected  to  terminate  when  Global  Positioning 
System  equipment  is  available  In  nearly  all  Air  Force  and  NATO  aircraft  (early  1990' s)  and  funds  In  this  Program  Element 
V  for  TACaN  and  LORAN  are  limited  to  those  necessary  to  retain  a  capability  until  thf.  Global  Positioning  System  is  fully 
Implemented.  National  adoption  of  the  Microwave  Landing  System  will  require  replacement  of  all  Air  Force  ground  and 
airborne  Instrument  Landing  System  equipment.  Present  plans  are  to  acquire  versions  of  the  Microwave  Landing  System  to 
replace  both  the  Instrument  Landing  System  and  the  Precision  Approach  Radar.  This  will  require  a  billion  dollar  invest¬ 
ment  over  a  15  year  period.  Off-the-shelf  equipment  developed  by  the  Federal  Aviation  Administration  will  meet 
Continental  United  States  fixed  base  needs.  Versions  of  the  Microwave  Landing  System  will  have  to  be  developed  to 
provide  survivability  in  nigh  threat  areas  and  a  full  capability  transportable  system  will  have  to  be  packaged.  The 
Air  Force  is  working  with  the  Army  anu  Navy  to  define  Interoperability  requirements  for  a  forward  tactical  landing 
system  in  light  of  FY  82  budget  decisions  on  the  An^'s  Joint  Tactical  Microwave  Landing  System. 

PERFORMED  BY :  The  Air  Force  Electronic  Systems  Division,  Hanscom  AFB,  MA;  is  responsible  for  the  management  of 
the  projects  included  under  this  program.  Contractors  are:  Raytheon,  Walthar.,  MA;  Sperry  Gyroscope  Division,  Sperry 
Rand  Corp,  Great  Neck,  MY;  ARINC  Research  Corp,  Annapolis,  MD;  Texas  Instruments  Inc,  Dallas,  TX;  General  Electric 
Comn^ny,  Syracuse,  NY. 

program  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS; 

FY  1981  and  Prior  Accomplishments:  Requirements  for  replacing  the  Berlin  Long  Range  Radar  and  modernizing 
operations  centers  were  defined,  funds  were  obtained  from  the  Federcl  Republic  of  Germany  under  terms  of  the  occupation 
agreement  and  the  General  Electric  AN/FPS-117  radar  was  selected  because  of  Its  superior  logistics  supportablllty  and 
performance.  Installation  of  two  tactical  LORAN  systems  began  in  Europe.  Solutions  have  been  Ic'entifiod  for  remaining 
LORAN  problems  and  FY  1982  funds  will  correct  them.  Communications  system  improvements  for  the  AN/TPN-19  Landing 
Control  Central  were  designed,  fabricated  and  testing  begun.  Design  studies  were  Initiated  for  the  remalping  directed 
Improvements.  The  AN/TRN-41  lightweight  airdroppable  TACAN  began  entering  the  lr;veatory  to  serve  Military  Airlift 
Cesamand  airdrop  and  Communications  Command  navigational  aid  survivability  needs.  Studies  were  performed  resulting  In 
an  approach  to  assure  precision  approach  radar  service  In  Berlin  in  the  event  of  Warsaw  Pact  JaiMlng. 

FY  1962  Program;  Electronic  cocnter-countermeaaures  for  the  Berlin  Long  Range  Radar  will  be  fabricated, 
fitted  to  the  radar  and  tested.  Radar  Installation  at  Tempelhof  will  besln.  A  c.>otract  will  b'  let  to  develop  and 
acquire  an  automated  system  for  the  Air  Traffic  Control^  Jat  Tempelhof  Central  Airport. 

Reoiaining  deficiencies  on  the  tactical  LORAN  system  will  be  corrected  and  a  grid  data  suinagenenl  system  to  improve 
geodetic  accuracy  acquired.  A  contract  will  be  let  to  develop  electronic  counter-countermeasurea  for  the  Precision 
Approach  Radars  In  Berlin.  Coarounl cat ions  system  sod  reliabllltr  and  maintainability  improvements  to  the  AN/TPH-l^ 
Landing  Control  Central  will  be  delivered  and  tested. 


Progran  Element:  #  351 14F  Title:  Traffic  Control  and  Landing  Systems  (TRACALS) 

DoD  Mlaalon  Area:  Navigation  and  Poaltlon  Fixing  #361  Budget  Activity:  Intelligence  &  Comunlcatlona  #5 

3.  FY  1983  Planned  Progwaa:  The  Berlin  Long  Range  Radar  will  be  coaalaaloned.  Full  scale  development^ 

Iwlll  comccence  leading  to  an  FY  1966  operational  activation.  Electronic  counter- 
countermeasures  for  the  Berlin  precision  approach  radars  will  be  fabricated  and  tested.  Work  will  commence  to  develop 
a  solution  to  false  target  radar  beacon  system  returns  experienced  by  the  AN/TPX-A2  Interrogators  In  mobile  radar 
systems.  Planning  will  commence  on  an  Implementation  strategy  for  acquiring  an  Advanced  Military  Landing  Syscea  to 
overcome  the  high  expense  and  operatlonn!'.  limitations  of  the  precision  approach  radar  and  the  lack  of  mobility  of  the 
Instrument  Landing  System.  Plans  are  to  comply  with  previous  guidance  and  use  versions  of  the  Federal  Aviation  Admin¬ 
istration  developed  Microwave  Landing  System  to  satisfy  Air  Force  requirements.  This  will  be  a  bllllo^ dollar  effort 
ovei[.13  years.  The  Increase  In  FY  83  fnnd*<  for  RDT&E  reflects  a  decision  to  proceed  with  developing  n 

detection  capability  for  the  Precision  Approach  Radars  In  Berlin  against  the  1985  jamming  threat,  ^at  year's 
descriptive  summary  noted  that  the  FY  82/83  funds  requested  provided  onl>[^ 

^  program  was  under  review.  The  deletion  of  most  FY  83  RDTSE  related  Other  ProcuremeMt  funds  reflects  deferral  of  acqui¬ 
sition  of  a  second  modified  Precision  Approaert  Radar  for  Berlin  until  FY  84  due  to  the  more  ambitious  development 
program.  The  remaining  $399  thousand  completes  the  tactical  lORAN  program.  NOTE:  Program  Element  35114F  contains 
Other  Procurement  and  Aircraft  Procuremeut  funds  not  related  to  ongoing  RDT6S  projects.  Theae  funds  aie  not  addressed 
in  this  summary. 

FY  1984  Planned  Program:  Work  wil.'.  continue  on  developing  an 
A  detailed  transition  program  for  Microwave  Landing  System  Implementatloa  will  be  finalised  based  on  th.  least  cost 
alternative.  A  mobile  open  planar  array  antenna  will  be  dellvo:r«d,  teetad  and  a  production  declalon  iaade.  The  Air 
Force  wil'  acquire  the  Federal  Aviation  Adfflnlstrarlon' a  Flight  Data  Input/Output  equipment  to  replace  the  Ci  Trent 
system  which  will  no  longer  operate  with  the  Federal  Aviation  ldmtnl8trn::loc'a  computers. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program.  Requirements  ere  being  defined  for  s  replacement 

the  I930'a  vintage  AN/MPN-14  radar  cc  itrol  centrals,  for  survivability  of  fixed  air  traffic  control  ladar*  In  high  threv't 
I  s.'eas,  for  removing  systems  supplanted  by  the  Global  Positioning  System,  and  to  adjust  to  Federal  Aviation  Administration 
initiatives  such  as  the  Traffic  Alert  and  Cclllslon  Avoidance  Syetem.  At  a  mlnlrum,  the  advent  of  the  Microwave  Landing 
System,  the  age  of  all  hut  the  AH/TFN-19  mobile  air  traffic  control  radars  and  the  vulnerability  ot  fixed  batie  all 
traffic  control  radars  will  generate  another  period  of  high  investment  for  this  program. 

6,  (U)  Hlleatonea:  Not  Applicable 

Reaources:  Nol  Applicable 

B.  (U)  Comparison  with  fY  1982  Budget  Pets;  Hoc  Applicable 
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n  1983  RDT&E  DESCRIPTIVE  SUMMARV 


Program  Element:  6^48F  Title:  Concept  Development 

DOD  Mission  Area:  Engineering  Technology  (ATP) ,  #553  Budget  Activity:  Defense-Wide  Mission  Support,  16 

(previously  C^ontained  in  #440) 

(U)  RESOURCES  (PROJECT  LISTIN6)($  in  thou-.ands) 


Number  Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984  Additional 
Estimate  To  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

NA 

NA 

984 

3,275  Continuing 

NA 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  At  any  given  time,  a  number  of  new,  innovative  ideas  exists  to 
significantly  improve  our  mil itary  capabilities.  Under  normal  procedures,  several  years  are  required  for  the  best  ones 
to  achieve  funding  and  mature  to  the  poirt  of  entry  into  full-scale  development.  This  activity  applies  immediate 
resources  to  a  few  ideas  which  offer  greatest  potential  for  quantum  improverents  in  capabilities  or  to  capitalize 
on  enenjy  weakness,  using  streamlined  management  procedures  under  direct  purview  of  the  AFSC  Cormander.  Objective  is 
to  achieve  technical  and  concept  validation  for  launch  into  FSD  (if  warranted)  as  soon  as  possible,  and  minimize 
cost/time  spent  on  others.  Provides  opportunity  to  achieve  early  implementation  of  high  payoff  concepts  and 
technology  opportunities. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Includes  funds  to  initiate  and  carry  through  to  validation  (or  rejection)  two 
concepts,  chosen  from  list  of  over~T00  i^^novations  p'"oposed  hy  industry,  government,  and  private  sources.  This  very 
limited  start  is  intended  to  prove  the  Volue  of  unique  and  accelerated  procedures,  versus  “business  as  usual,"  for 
concepts  which  offer  quantum  improvements  in  capability.  With  success,  activities  will  be  expanded  to  support  larger 
number  of  efforts  in  FY  84. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Not  Applicable 
(L')  other  APPROPRIATION  FUNDS:  Not  Applicable 
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Program  Element:  63248F  Title:  Co y:ept  Development 

DOD  Mission  Area:  Engineering  Technology  (ATP)  ,  #553  Budget  Activity:  Defense-Wide  Mission  Support,  16 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Congress  and  other  government  authorities  have  frequently  cited  concern  over 
lengtliening  time  periods  between  the  time  new  concepts  are  first  proposed  and  the  time  of  their  entry  into  operational 
service.  Often,  over  half  of  this  period  is  consumed  by  initial  evaluations  and  formal  concept  definitioi.  activities 
(prior  to  full-scale  development},  which  have  lengthy  budget  and  procur*ement  prerequisites.  This  PE  is  an  AF  Systems 
Command  initiative  to  select  a  very  few  high-payoff  concepts  and  apply  ininediate  d^icated  manpower  to  pursue  them  on 
an  accelerated  basis  through  validation.  Although  a  large  fraction  of  the  activity  will  be  supported  from  in-house 
resources  (personnel,  labs,  etc.),  funding  is  needed  for  materials,  testing  resources,  rtnd  some  essential  contractor 
support.  Where  contracted'  effort  is  necessary,  priorities  will  be  established  to  support  accelerated  procedures. 
Recognizing  this  is  only  applicable  for  a  very  few  concepts,  the  o*jjcctive  is  to  bring  innovations  which  show  greatest 
promise  to  the  FSO  point  in  several  months,  vice  years.  High-risL,  high-payoff  ideas  will  be  pursued. 

(U)  RELATED  ACTIVITIES:  Concept  Development  consista  of  investigation  and  demonstrations  that  are  required  prior  to 
the  full-scale  development  of  weapons  systems.  It  relates  advanced  capability  concepts  and  emerging  technology  to 
operational  needs,  and  develops  operational  concepts  with  user  Commands.  Accelerated  dcjiionstrations/val  idations  will 
be  conducted  as  necessary  to  test  or  prove  feasibility.  The  concept  development  phase  is  planned  to  result  in  proven 
innovations  being  transferred  to  new  or  existing  programs  in  i  matter  of  months,  or  pioven  sufficiently  unsound  as  to 
be  rejected. 

WORK  PERFORMED  BY:  The  p.Mmary  activities  are  performed  by  Air  Force  Systems  Command  Product  Divisions.  Labs,  and 
Centers.  Efforts  will  be  supplemented  by  assistance  from  jser  Conmands  and  contracts  with  industry. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

(n  1981  and  Prior  Accomplishments:  Not  Applicable 

FY  1982  Program:  Not  Applicable 

(3)  FY  1983  Planned  Program:  Includes  funds  to  initiate  two  of  the  highest  payoff  efforts  chosen  from  ^  list  of 
over  ?MTan3T3iTjs .  Each  effort  will  have  a  schedule  coirmensurate  with  its  scope;  it  is  anticipated  that  the 
average  project  iength  will  be  8-12  months. 

(A)  FY  1984  Planned  Prcgrant:  Approximately  six  additional  concept  projects  will  be  initiated. 

Frcqram  to  Completion:  This  is  a  continuing  program. 

Milestones:  ”^0  be  established 
Resources :  Not  Appl  icable 

(8)  Compiirison  with  FY  1982  Descriptive  Summary:  Not  Applicable 
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FY  1983  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  #634 OIF 

DOD  Mlaalon  Aree:  Space  Launch  and  Orbital  Control,  #410 


Tit Is:  Space  Vehicle  Subayatems 

Budget  Activity:  Defenae’-wlde  Mlaalon  Support,  #6 


(U)  BESOURCES  (PROJECT  LISTING)  (?  in  thousands); 


Project  PY  1981 

Number  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  9.870 
681D  Advanced  Space  Guidance  Technology  4.564 
682J  Advanced  Space  Power  Supply  Technology  1.37S 
688F  Advanced  Satellite  Secondary  Propulsion 

Technology  150 
2181  Advanced  Space  Computer  Teclinology  3,781 
2198  Advanced  Space  Technology  Planning  0 


FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Eetlmatec 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

0 

4,339 

6,523 

Continuing 

Not  Applicable 

0 

1,965 

2,653 

Continuing 

Not  Applicable 

0 

1,700 

2,400 

Ccntlnulng 

Not  Applicable 

0 

374 

1,170 

Continuing 

Not  Applicable* 

0 

0 

0 

Continuing 

Not  Applicable 

0 

:  00 

300 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  applied,  advanced  technology  program  serves  to  define,  develop 
and  demonstrate  new/improved  space  vehicle  subsystem  concepts/prototypes  which  support  numerous  DOD  space  pro»i;ams  and 
are  essential  for  meeting  DOD  space  mission  needs  In  the  late  198Qi  and  1990s.  The  primary  objective  of  this  program 
fa  lo  Increase  satellite  survivability,  autonomy,  perfon^mnee,  reliability  and  lifetime^  A  secondary  objective  is 
accomplishment  of  the  prime  objective  with  lighter,  less  complex,  and  more  economical  subsystems  than  currently  exist. 
Development  efforts  are  In  guidance,  power  supply,  secondary  propulsion,  computer  subsystems  and  the  supporting  technology 
planning. 


(U)  BASIS  FOR  FY  1983  RDT^E  REQUEST:  This  technology  base  program  Is  required  to  support  present  tod  future  military 
space  piograms  with  fully  developed  and  proven  subsystems  to  advance  space  program  capabilities  while  minimising  cost, 
schedule  and  perforuuunce  risks. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Eatlm#t»>d 

Coats 

9,900 

RDT4E 

Procurement:  None 

0 

0 

Continuing 

Not  Applicable 

(U)  OYriER  APFROPBIATIOH  FUNDS:  N/A 
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Program  Element:  I63401F  Title:  Space  Vehicle  Subayetema 

DOD  !1iaslon  Area:  Space  Launch  and  Orbital  Control,  #410  Budget  Activity:  Dc^enae-vi^e  Miaaion  Support,  #6 

(U)  DETAILED  BACKGROUffl)  Affl)  DESCRIPTION:  Thia  id  the  Department  of  Defenae'a  (DOD)  only  applied,  advanced  technology 
program  for  defining,  developing,  an^  ueoonatrating  apacecraft  aubayetem  concepta/prototypea  applicable  to  multi-uaera  and 
eaaential  for  meeting  DOD  apace  miaaion  needa  in  the  1980b  and  1990b.  The  guidance,  power  aupply,  aecondary  propulaioa, 
and  proceaaor  aubayateus  being  developed  by  thia  program  are  the  apacecraft  tiupport  ayatema  for  the  miaaion  payload. 

Future  payloada  need:  more  preclae  orientation,  greater  aurvivablllty  agalnat  natural  and  man-made  threats,  and  greater 
operational  autonomy.  There  are  four  projecta  wii^hln  the  Space  Vehicle  Subayatema  program  to  meet  theae  ueeda.  Project 
681D  (Advanced  Space  CuldancK  Technology)  definea,  developa,  and  demonatratea  apace  guidance,  navigation,  and  control 
subayatema  and  componenta  which  (1)  provide  autononoua,  non-radiating  guidance  capability  and  (2)  Improve  IneTtlal 
attitude  reference  accuraciea.  Project  682J  (Advanced  Space  Power  Supply  Technology)  definea,  developa,  and  demonatratea 
power  oubaystema,  including  batteriea,  solar  panelt ,  and  power  management  ayatema,  to  (1)  Increase  nuclear,  laser,  and 
;'.atural  environmental  survivability,  (2)  Increase  (ower  c  \tput  and  lifetime,  and  (3)  substantially  reduce  volume  and 
weight.  Project  688P  (Advanced  Satellite  Secondary  Propulsion  Technology)  defines,  develops,  and  demonstrates  new/ 
improved  propulsion  conc<*pts  to  il)  Increase  aatellite  life,  (2)  improve  attitude  control  precision,  and  (3)  reduce 
secondary  propulsion  syutem  weight.  Project  2181  (Advanced  Space  Computer  Technology)  defines,  develops,  and  demonstrates 
•elected  computer,  memory  storage,  data  preprocessor,  and  software  aubsysr&ms  and  components  to  (1)  increase  reliability 
and  mission  life,  (2)  decretise  satellite  ground  terminal  down-link  reqair>3ments,  (3)  improve  radiation  hare'enlng, 

(4)  increase  memory  access  capability,  and  (5)  reduce  weight,  volume,  an  ^  po'.  ^r  requirements.  Project  2198  (Advanced 
Space  Technology  Planning)  develops  the  technology  model  and  road  maps  t  ch.cvr  improved  space  systems  capabilities. 

(U)  RELATED  ACTIVITIES;  The  following  relationshlpis  ejsisc  with  ether  activities.  Project  6810  (Advanced  Space  Guidance 
Technology!)  receives  inputs  from  Program  Element  (PE)  #62204F  (Aerospace  Avionlcn)*  Pitject  682J  (Advanced  Space  Power 
Supply  Technology)  receives  power  system  technology  inputs  from  P'i!  F62203F  (Aerospace  Propulsion).  Project  688F  (Advanced 
Satellite  Secondary  Propulsion  Technology)  receives  secondary  propulsion  technology  inputs  from  PE  #62302F  (Rocket 
Propulsion).  Project  2181  (Advanced  Space  Computer  Technology)  provides  technical  f:^:ilstance  to  Rome  Air  Development 
Center  in  the  investigation  of  an  On-Board  Signal  Processor  with  PE  #627U2F  (Command,  Control,  and  Communications)  and  PE 
I62301E,  a  Defense  Advanced  Research  Projects  Agency  program  element.  Vhe  Space  Vehicle  Subayatema  program  is  also  per¬ 
forming  a  joint  spacecraft  autonomy  study  with  PE  #63438F  (Satellite  Sy^nema  Survivability)  and  flight  tests  ite  payloads 
via  PE  I63402F  (Space  Test  Program). 

(U)  '/ORK  PERFORKED  BY;  Air  Force  Space  division,  Los  Angeles,  CA  manages  the  program  and  executes  Projecta  681D  and 
2181.  Project  682J  is  executed  by  the  Air  Fo.ce  Aero-Propulsion  Laboratory,  Wright  Patterson  AFB,  OH  and  Project  2181  is 
executed  by  the  Air  Force  Rocket  Tropulslon  Laboratory,  Edwards  AFB,  CA.  Principal  contractors  are:  Project  681D — Martic 
Marietta  Corp,  Denver,  CO  (Space  Sextant)  and  TRW,  Redondo  Beach,  CA  (Hulti-miaslnn  Attitude  Detarmination  and  Autonomous 
Navigation  System).  Project.  682J — Hughes  Aii'uratt  Co,  El  Segundo,  CA  (Flckel-Hydrogen  Battery  and  High  Efficiency 
Solar  Panel);  Project  688F — Fairchild  Aeroaptce,  Long  ialand,  NY  (Pulied  Plasma  Thruster). 

( U )  PROGR/Jl  ACCOMPLISHMENTS  AND  FlTfURE  PRXRAHb: 

FY  1981  and  Prior  Accompliahaienta :  There  have  been  many  major  acccmplishnents  in  this  program,  particularly 
in  the  power  supply  area.  The  Space  Vehicle  Subayatema  program  developed  and  demonstratad  an  advanced  Nickel-Cadlum 
battnry  which  nearly  doubled  energy  storage  per  pound  at  geosynchronous  orbit.  The  Fleet  Satellite  Cootaunicatlons 
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Program  Element:  #63401F  Title:  Space  Vehicle  Subsystems 

DOD  Klsslon  Area:  Space  Launch  and  Orbital  Control,  #410  Budget  Activity:  Defense-wide  Mlaalon  Support,  #6 

satellites  use  this  technology.  Nickel-Hydrogen  batteries  have  been  developed  and  flight  tested,  reeultiing  In  a -factor 
of  four  Improvement  In  the  amount  of  electrical  energy  storage  p<!r  pound  for  geosynchronous  mlselons.  For  low  earth 
orbit  missions,  the  Improvement  is  even  greater  based  upon  superior  recharge  ch.^racterlstlcs .  The  high  performance 
capabilities  of  these  Nickel-Hydrogen  batteries  have  resulted  In  their  selection  for  use  In  the  Satellite  Data  System 
satellites*  In  the  solar  cell  area,  high  efficiency,  radiation  hardened  Gallium-Arsenide  cells  have  been  developed  and 
flight  tested,  permitting  a  one-third  reduction  In  solar  panel  sizes.  An  earlier  solar  cell  development  demonstrated 
higher  efficiencies  from  Silicon  cells  than  previously  obtained.  This  advanced  Silicon  cell  technology  Is  being  used 
for  the  solar  panelr$  In  the  Defense  Satellite  Commrr Icatlons  System  satellites.  Both  the  solar  cell  and  battery  tech¬ 
nologies  developed  lead  to  longer  life  systems.  OiSer  subsystems  that  have  completed  development  within  this  program 
include  the  Flexible  Rolled-Up  Solar  Array  which  Is  baselined  for  the  NASA  Large  Space  telescope  and  Hultl-alsslon 
Modular  Spacecraft,  frlctlonless  Momentum  Wheel,  Space  Precision  Attitude  Reference  System,  Ultraviolet  Radiometer, 
Velocity  Vector  Sensor  Assembly,  and  the  Optical  Angular  Motion  Sensor. 

(U)  In  FY  1981,  the  following  actlvltleiS  took  place:  Project  681D  (Advanced  Space  Guidance  Technology)  — 
reconfiguration  and  qualification  testlvag  cf  key  components  of  the  Space  Sextant  attitude  reference  and  navigation  system 
were  accospllshed  to  prepare  It  for  a  test  flight  on  the  Space  Shuttle  Orblter.  Testluc,  of  the  basic  sensor  arrays  for 
Che  Multlmlsaion  Attitude  Determination  and  Autonomous  Navlgatloi.  (KADAN)  system  was  completed  and  fabrication  of  some 
aub-assembliea  w/ih  Initiated.  Project  682J  (Advanced  Space  Power  Supply  Technology) — the  fabrication  of  a  hardened 
Gallium-Arsenide  High  5-fflclency  Solar  Panel  was  continued  as  was  the  long  life  test  of  the  Nickel-Hydrogen  bacterlek;. 
Project  688F  (Advanced  Satellite  Secondary  Propulsion  Technology) — the  extended  life  test  of  the  mono-propellant 
thruster  wau  successfully  completed.  Project  2181  (Advanced  Space  Computer  Technology)  —  the  brassboard  developoient 
of  the  Fault  Tolerant  Spaceborne  Computer  (sTSC)  was  completed. 

2.  (U)  FY  1982  Program;  Within  Project  681D  (Advanced  Space  Guidance  Technologj' ;  ,  the  Space  Sextant  will  be 
Integrated  and  tested  for  a  space  illght  demonstration  on  a  Space  Test  Program  rest  flight  aboard  the  Space  Shuttle 
Orhirer.  The  FY  82  work  is  accempllshed  with  a  combination  of  Space  Vehicle  Subsystems  FY  81  funded  work  and  Space  Test 
Frogram  (/E  63402F)  FY  82  funded  vehicle  Ir.trgratlcn  effort.  FY  82  program  funds  were  deleted  to  fund  higher  priority 
Air  Force  requirements. 

3.  (U)  FY  1983  tUanned  Program:  Within  Project  681D  (Advanced  Space  Guidance  Tnrhnoiogy),  de'^elopment  of  the  MADAN 
system  flight  prototype  will  be  Initiated.  Within  projet  682J  (Advanced  Power  Supply  Technology),  davelopmect  of  a  cosMon 
pressure  vessel  for  s  multl-celled  Nickel-Hydrogen  bsttery  will  be  Initiated  to  ptovlde  a  231  weight  redictlcn  compared 
with  single  cells;  fabrication  and  qualification  of  a  large  area  Galllum-Araenlde  solar  panel  will  be  initiated  to  prepare 
for  a  high  radlatlou  belt  space  flight  demonstration;  and  developments  will  be  Initiated  for  s  new  High  Energy  Density 
Rechargeable  Battery  (HEDRB)  and  a  High  Voltage  Power  Management  System  (UVPMS).  Within  Project  688F  (Advanced  Sstelllte 
Secondary  Propulsion  Technology),  definition  of  a  space  flight  demonstration  will  be  Initiated  for  the  Mllllpound  Pulsed 
Plasma  Thruster.  Within  Project  2198  (Advanced  Space  Technology  Planning)  development  of  the  Military  Space  Systems 
Technology  Model  (MoSTM)  will  be  continued. 


4.  (U)  FY  1984  Planned  Pcogrsm:  Within  Project  68li?  (Advanced  Space  Guidance  Technology),  development  and  ground 
testing  of  the  MADAN  system  will  be  continued.  Within  Project  682J  (Advsncc4  Space  Power  Supply  'echoology) ,  developekent 
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?rogi««  EleMit;  #634 OIF  Title:  Space  Vehicle  Sub«ytfe«i 

DOD  Mission  Area;  Space  Uunch  and  Orbital  Control,  #410  Budget  Activity:  Defenae-vlde  Mission  Support.  #6 

and  testing  of  Nickel-Hydrogen  cocuson  pressure  vessel  batteries,  Calllua-Arsenlde  solar  panels,  and  developisent  work  on 
the  HEDRB  and  HVPMS  pro  Jets  will  be  continued.  Within  Project  688P  (Advanced  Swt^i^lllte  Secondary  Propulsion  Technology;, 
planning  and  testing  foi  a  space  flight  deaonstratlon  prograa  for  the  Pulsed  Plasaa  Thruster  will  be  conducted.  Within 
Project  2L98  (Advanced  Space  Technology  Planning),  developaent  of  the  MSSTM  will  be  continued. 

5.  (U)  Prograe  to  Coapletlon;  Not  applicable.  This  Is  a  continuing  prograa. 

6.  (U)  Milestones;  Not  Applicable 

7.  (U)  Resources:  Not  Applicable 

8.  (U)  Coapar<aon  with  FY  1982  Budget  Data;  Not  Applicable 
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FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 


Prograa  Eleaent:  #63402F 

DOD  Mieslon  Area;  Space  Launch  & 

Orbital  Support 

Title: 

Budg- 

Space  Test 
!t  Activity: 

Prograa 

Defenae-wide  Kiiswion  Support.  #6 

(iJ)  RESOURCES  (PROJECT  LISTING): 

Project 

($  in  Thousand a) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Eotleated 

Number 

Title 

Af'.tual 

Estiaate 

Estiaate 

Estiaate 

to  Completion 

Coats 

TOTAL  FOR  PROGRAM  ELEMEffT 

40,978 

42.639 

62.573 

73,738 

Continuing 

Not  Applicable 

2617 

Spacecraft  Hlsalofi* 

20,000 

19.300 

19.500 

10,500 

Continu'ng 

Nor.  Applicable 

2618 

Secondary  Miealona 

3.078 

600 

4.082 

5,300 

Continuing 

Not  Applicable 

'>619 

Shuttle  Experlaent  Support 
Equipment 

15.100 

19.739 

33,491 

51,438 

Continuing 

Not  Applicable 

2620 

Shuttle  Sortie  Jlsslonr 

2.800 

3.000 

5,500 

6,500 

Continuing 

Nor.  Applicable 

(U)  BRIEF  DESCRIPTION  07  ELEMENT  VfD  MISSION  MEED:  The  Spec*  Te*:  l*rogra»  <S'fP)  advance*  DOD  apace  technology  by  pro¬ 
viding  spacefilght  si^jalons  ?or  iileiionat rating  new  ayatea  deaigoa  and  concept*  anc  for  deterninlng  environmental  effect* 
on  ailltary  apace  aysteaa.  This  trl-Servtce  prograa  provide*  the  only  aubatantlal  apacefllght  capibllir.>  to  perfora 
fly-before-buy  deaor.atratlon*  of  advanced  technology  designa.  The  STP  la  to  be  the  pathfinder  lor  exploiting  the  Shuttle 
as  a  matuied  apace  laboratory  which  anould  expedite  the  Infusion  of  new  technology  Into  apace  ayateaa  through  the  use  of 
siaplcr,  incrooentally-deslgued,  aan-alded  exprriaents.  The  experience  gained  froa  thla  approach  will  be  key  eleaent 
in  fully  defining  aian'a  -military  role  In  apace. 

BASIS  FOR  FY  1983  ADT&E  REQUEST;  Thla  'request  includes  funda  for  the  following:  completion  of  the  total  ayatea 
checkout  of  Teal  Ruby  spacecraft  after  payload  integration  ie  coapleted,  orbital  support  for  a  apace  envi rons;rctal 
^.Kpertsip^t  beln;]^  £^lovn  on  a  clss' sifted  l>oat  vehicle;  docuaentation  of  leaaons  learned  froa  the  first  DOD  Shuttle  sortie 
mission  for  ua.f  by  f>,ture  DOD  Shuttle  users; 

I  Initial  Integra'lon  support  for  the  Talon  Gold  Missions; 

procurement  of  sddltlo'ial  Shuttle  experiaent  support  equipment  and  aodif Icsllon,  ss  spproprisre,  to  existing  support 
equipment  to  obleln  e  full  coapleaenc  of  reusable  hardware;  and  continuation  of  design  activities  for  the  ne.^t  Shuttle 
sortie  alsslon.  The  pccgraaaed  fund*  are  based  priaarlly  on  contracted  anounta  and  cnntractoi  cost  v<»8tlaates  for  work 
involved . 
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Program  Element :  #634 02F 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

RDT&E  41.060 

Procurement  -  Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


Title: 

Space  Test 

Program 

,  »410 

Budget  Activity: 

Defense-wide  Mission  Support.  #6 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costa 

47,700 

65,500 

Continuing 

Not  Applicable 

Il?« 


I 

! 


I 
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Program  Element:  #634 02F  ritle:  Space  Test  Program 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support^  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Our  national  security  depends  on  the  operation  of  space  systems  which  are  the 
product  of  a  superior  “.echnology  base.  The  role  of  tne  Space  Test  Program  (STP)  is  to  keep  the  United  States  at  the  fore¬ 
front  of  space  technology  by  providing  the  means  tc  fully  exploit  the  military  potential  of  space  through  a  broad  based 
on-orbit  research  and  test  capability,  '^he  SIP  is  a  tri -Service  activity  which  provides  spaceflight  mlsolons  for  con¬ 
ducting  feasibility  demonstrations  of  advanced  concepts  aud  designs  which  will  contribute  to  new  aad  improved  military 
space  systems.  The  program  simplifies  the  experimenter's  job  by  centralizing  management  for  the  many  tasks  that  are 
required  to  launch  a  payload*  spacecraft  and/or  Shuttle  experiment  support  hardware  acquisition,  payload  integration, 
launch  s  heduling,  support  services,  and  secondary  payload  space  arrangement  on  other  DOD  avid  National  Aeronautics  and 
Si^ace  Administration  (NASA)  spaceflights.  The  STP  spacecraft  and  Shuttle  sor:le  missions  are  designed  around  major 
experiments.  Additional  secondary  experiments  are  then  added  as  the  launch  configuration  permits.  Also,  flight  opportu¬ 
nities  are  sought  fer  small  secondary  experiments  on  other  DOD  and  NASA  spaceflights,  i#here  the  time  to  respond  to  such 
opportunities  is  often  too  short  for  programming  in  advance.  This  program  was  designated  by  DOD  to  be  the  pathfinder  in 
exploiting  the  Shuttle  as  a  manned  space  laboratory  tc.‘  DOD  experiments.  This  approach  should  expedite  the  Infusion 
of  new  technology  into  spaca  systems  through  the  use  of  simpler,  incrementally-designed  experiments  'ided  by  man. 
Brassboard  models  can  be  used  on  the  Shuttle  laboratory  for  testing  critical  system  technologies  and  evaluating  the 
capabilities  of  man  in  space  testing.  Through  these  early  tests,  design  decisions  can  be  made  as  to  the  proper  mix  of 
ovanned  and  ar'tomated  operation**  on  future  spacecraft.  These  early  brassboard  tests  can  lead  to  the  development  of  more 
complex  experiments  or  directly  to  operational  milltaty  space  systems.  Furthermore,  mission  success  la  enhanced  because 
payloads  can  be  returned  for  ref light  as  needed,  and  by  proper  design  of  experiments  to  incorporate  a  mlsslon/payload 
specialist,  prictlcal  workaround  opportunities  increase.  The  experience  gained  from  this  approach  will  be  a  key 
element  in  fully  defining  man's  military  role  in  space.  STP  will  serve  as  the  transition  link  to  effective  manned  control 
and  interaction  ci  payloads,  on-orbit  checkout,  and  on-orbit  repairs.  The  progri.m  is  tri-Servlcc  documented  (AFM  8D-2/AR 
7D-43/OPNAV  76P-2)  and  was  reoriented  for  the  Space  Shuttle  '»ra  by  a  new  OOD  policy.  The  Air  Force  is  DOD'j  executive 
agent  for  thlr  program.  Tl.e  STP  program  element  is  comprised  of  four  projects.  Project  2<;17  (Spacecraft  Missions) 
supports  experiments  which  require  flight  oa  STP-developed  spacecraft.  Project  2618  (Secondary  Missions)  »*upport3 
the  spaceflight  of  small  payloads  flown  in  groups  on  a  low  cost  free-flyer  spacecraft,  or  piggy-back  on  a  host  DOD  or 
NASA  spacecraft.  Project  2619  (Shuttle  Experiment  Support  Equipment)  is  for  the  procurement  of  reusable  equipment 
and  corresponding  analyses  to  &:upport  the  flight  of  experiments  on  Shuttle  sortie  misalona.  This  includes  the  pro¬ 
curement  of  hardware  to  use  the  Shuttle  ac  a  manned  DOD  laboratory  to  support  experimentation.  Project  2620  (Shuttle 
Sortie  Missions)  supports  the  integration  effort*  for  the  spaceflight  of  erperimenta  on  Shuttle  aortie  missions, 
initially  defined  as  those  in  which  the  tuain  experiment  equipment  remains  in  the  Shuttle  bay  and  is  operated  either  by 
automatic  control  or  by  a  mission/payload  apecislist  during  the  short  time  the  Shuttle  la  on  orbit. 

REh/TED  ACTIVITIES;  Atlas-F  v»:hicle8  and  their  corresponding  launch  support  la  provided  by  Spaco  Bonaters,  Program 
Element  (PE)  #35;i9F.  Shuttle  launch  support  and  Inertial  Upper  Stage  (lUS)  systems  are  provided  b/  Spfece  Launc'i  Support, 
PE  #35171F.  Payloads  are  supported  by  the  foMowing:  Office  of  Naval  Reaearch;  Naval  Research  Laboratory;  Army  Atmos¬ 
pheric  Sciences  Laboratory;  Defense  Advanced  Research  Projects  Agency,  PR  #6230iR,  PE  #62711B,  and  PE  #627CIB;  National 
Aeronautics  and  Space  Administration;  Atmospweric  Sciences,  PE  #61120P;  Ceophyslcn,  PR  #62101F;  Materials,  PE  #62102F; 
Aerospace  Propulsion,  PF.  #62203F;  Advanced  Weapons,  PE  #6?601P;  Space  Surveillance  Technology,  PE  #63428F;  Satellite 
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Program  Element:  #634 02F 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  #410 


Title:  Space  Test  Program 

Budget  Activity:  Derense-wlde  Mission  Support,  #6 


Sy«tem8  Suvvlvablllcy,  Prograa  Element  (PE)  #53438E:  Space  Vehicle  Subsyeteme,  PE  #63401Pj  Systems  SurvlweblUty  PE 
#64711F;  anJ  Advanced  Space  Coinmrnicationa ,  PE  #63431F. 

(U)  WORK  PERFORMED  BY:  The  United  States  Air  Force,  Headquarters  Space  Division,  Los  Angeles,  CA,  Is  responsible  for 
planning,  engineering,,  procurement,  and  operational  aspecis  required  to  execute  the  Space  Test  Program 
(STP).  Systems  engineering  support  Is  provided  by  the  Aerospace  Corporation,  Los  Angeles,  CA.  Current  payload  Integra¬ 
tion  and/or  spacecraft  contractors  are  Rockwell  International,  Seal  Beach,  CA,  and  Lockheed  Missiles  end  Space  Company 
Sunnyvale,  CA.  r  f  j , 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


Prior  Accomplishments:  There  have  been  33  launches  since  the  first  one  In  1967:  15  primary  and 
^8  secondary.  The  primary  missions  were  launched  by  the  STP  using  three  Thor,  eight  Atlas,  two  Titan  IIIC,  one  Ddilta, 
and  one  Scout  launch  vehicles.  The  secondary  missions  used  space  on  other  DOD  aud  National  Aeronautl-.s  and  Space  Admin¬ 
istration  flights.  Nlnety-nlue  payloads  have  been  successfully  launched  to  date  The  most  recent  alsslonc  flown  were 
successfully  launched  In  1979— two  primary  and  one  secondary.  The  primary  missions  launched  we,*e  Spacecraft  Charging  at 

fiee-flyer  spacecraft  and  Gamma  Ray  Spectrometer  free-flyer  spacecraft.  Other  significant  past 
STP  missions  Include  the  following:  Lincoln  Uboratory’s  Experimental  Satellite  (LES  6)  demonstrated  feaslbllJty  of 
ultra  High  Frequency  (UHF)  space  communications;  ).ES  8/9  proved  new  concepts  to  Increase  the  survivability  of  future 
space  communication  systems;  .  _ 

,  _  Tlmatlon  III  was  a  succeosful  prototype  of  the  Global  Positioning  System 

(^Orb);  and 

J 


During  FY  81,  the  following  activities  were  accomplished.  Project  2617  (Spacecraft  Missions)  activities 
were  to  integrate  and  Independently  teat  most  of  the  major  modules  on  the  Teal  Ruby  spacecraft  structure  and  to  continue 
to  provide  data  reduction  support  for  the  SCATHA  and  Gamma  Ray  Spectrometer  missions.  One  of  the  Project  2618  (Secondary 
Missions)  activities  was  to  provide  for  prelsunch  checkout  followed  by  orbital  support  of  the  Host  Vehicle  Pallet  (flVP) 
mission  being  launched  on  a  claaslfled  host  vehicle.  Of  the  two  Navy  expeclisentt  being  flown  on  this  mission,  one  la  to 
study  aclar  flare  energy  conversion  and  acceleration  mechanisms  from  solar  particle  Isotopes;  the  other  la  to  assess  the 
potential  of  stimulated  wave-particle  Interactions  as  a  means  to  affect  communication  systems  through  control  of  precipi¬ 
tation  from  radiation  belts.  Another  project  activity  was  to  perform  payload  Integration  and  begin  testing  of  an  Air 
Force  apace  envlrcnmeutal  experiment  that  will  be  flown  on  a  Defense  Meteorological  Satellite  Program  spacecraft.  Still 
another  activity  is  providing  data  reduction  support  (or  a  previous  HVP  mission.  Project  2619  (Shuttle  Experiment  Cupport 
Equipment)  is  capltallalng  on  the  reusable  Shuttle  sortie  support  hardware  begun  under  the  cancelled  Program"  This 

STP.  The  use  of  the  hardware  enables  support  of  an  Impo-rtant,  early 
DOD  Shuttle  sortie  mission  not  possible  otherwise.  Although  the  hardware  is  limited  In  capability.  It  in  considered  an 
early  version  of  that  needed  for  Shuttle  exploltat<'>Ti  with  non-complex,  aan-aldeo  experiments.  Another  project  activi¬ 
ty  was  to  provide  documentation  on  this  first  TOD  S.,v  tie  mission  for  use  by  all  future  DOD  Shuttle  users.  The  documenta¬ 
tion  covers  common  Integration  procedures  for  eortle  payloads  with  the  Space  Transportation  System,  launch  procedures, 
methods  of  training  and  operation,  rod  "lessons  learned."  ^ 
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Program  Element :  #63A02F  Title;  Space  Test  Program 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Kisslon  Support,  #6 

Inder  Project  2620  (Shuttle  Sortie  Missions),  the  design  and  mission  planning  efforts  are  being  performed  for  flight  of 
the  first  DOD  Shuttle  mission  which  will  use  the  STP  hardware  being  developed  under  STP  Project  2619. 

2.  FY  1982  Program;  During  FY  82,  the  following  activities  arc  planned.  The  Project  2617  (Spacecraft  Misaions 

effort  is  to  initiate  th.  total  system  checkout  of  the  Teal  Ruby  spacecraft  after  payload  integration  is  completed.  The 
Teal  Ruby  mission,  known  by  its  primary  Defense  Advance  Research  Projects  Agency  (DARPA)  payload  of  the  same  name,  carries 
Air  Force,  Army,  and  National  Aeronaut Ics  and  Space  Administration  secondary  payloads  as  well.  The  DARPA  experiment 
will  demonstrate  new  ^infrared  technologies  and  collect  data  needed  foi  the  design  of  future  space- 

baaed  aircraft  and  missile  detection  system  1  Under  Project  2blP  (Secondary  Missions),  after 

prelaunch  checkout  is  completed,  orbital  support  will  be  provided  for  an  Air  Force  experiment  being  flown  on  a  Defense 
Meteorological  Satellite  Program  spececraft  to  learn  how  to  better  predict  auroral  conditions  affecting  communl car ions 
^  systems.  One  Project  2619  (Shuttle  Experiment  Support  Equipment)  activity  is  to  complete  the  development  of  the  early 
^  version  of  reusable  sortie  hardware  supporting  the  first  DOD  Shuttle  mission.  Another  activity  is  to  begin  procurement 
of  needed  addlclonal,  reusable  Shuttle  sortie  hardware  and  to  make  modifications,  as  appropriate,  to  existing  sortie 
hardware.  This  will  provide  a  full  complement  of  reusable  hardware  in  support  of  future  sortie  missions  and  will  enable 
exploitation  of  the  Shuttle  as  a  manned  space  laboratory. _Wlthln  Project  2620  (Shuttle  Sortie  Misslonx),  all  mission 
activities  will  be  completed  to  support  the  flight  of  thej^^ 

I  ^  -  J  Prior  to  launch,  the  payloads  will  be  integrated  on  the  early  version  sortie 

hardware  and  then  tested.  The  composite  structure  will  then  be  integrated  on  the 

Shuttle.  Lesson^ learned  will  be  documented  for  future  DOD  users.  This  mission  is  referred  to  by  the  name  of  its 
primary  payload— 


'  The 

Shuttle  environment  (contamination)  data  viil  help  define  the  Shuttle  environment  for  use  in  the  design  of  future  Shuttle 
sortie  payloads.  This  mission  will  additionally  provide  DOD  with  the  early  experience  needed  to  learn  how  to  use  the 
Shuttle  effectively.  Another  project  activity  Is  to  start  the  design  activities  for  the  future  Shuttle  sortie  missions. 

‘  Planning  and  design  work  will  begin  for  the  first  PilRPA  Talon  Gold  mission,  as  well  as,  planning  Jor  the'^^ 

JJwlth  a  modified*^ 

(U)  The  reduction  in  FY  1982  program  funds  compared  with  those  projected  in  the  FV  1982  Descriptive  Summary  are 
,  a  result  of  Air  Force  funding  priorities  at  the  program  level.  The  primary  impact  of  this  reduction  ia  cancellation  of 
efforts  to  initiate  a  new  mlsgion  and  delay  In  the  purchase  of  reusable  equipment  for  Shuttle  sortie  missions. 

3.  FY  1983  Planned  ProttraJi;  Project  2617  (Spacacraft  Missions)  activity  will  complete  total  system  checkout 

of  the  Teal  Ruby  Spacecraft  and  Under  Project  2618  (Secondary  Missiona),  the 

National  Aeronautics  and  Space  Administration  (NASA)  will  provide  technical  support  and  flight  acceptance  testing  for 
the  Space  Test  Program  experiments  planned  for  launch  from  the  Kennedy  Space  Center  on  the  NASA  Long  Duration  Expo¬ 
sure  Facility  reusable,  free-flying  satellite.  The  satellite  launch  and  retrieval  dates  are  subject  to  NASA  scheduling. 
Current  plans  reflect  an  on-orbit  mission  of  over  12  sionths.  One  experiment  will  allow  determination  of  space  environ¬ 
mental  effects  on  spacecraft  materials;  another  will  examine  the  space  effects  on  active/passive  radiation-hardened 
fiber  optics  components.  Planning  and  integration  activities  will  be  initiated  for  an  experiment  on  radar  propagation  in 
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Program  Element:  i?63A02F  Title:  Space  Test  Program 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  #410  Budget  Activity:  Defenae-wlde  Mlsalou  Support,  #6 

the  Ionosphere  to  be  flovn  in  FY  84  as  a  ’lost  Vehicle!  Pallet  (HVP)  mission  (HVP  II)  on  a  classified  horst  batellAre.  Pro¬ 
jects  2619  and  2620  activities  will  Include _  .  _  and  continuation  of  the 

Talon  Gold  X  planning.  Refurbishment  of  the  ^  ^wlll  begin. 

Spacelab  hardware  will  be  obtained  from  or  through  NASA  to  support  the  flight  of  the  Talon  Gold  payloads.  Source  selec¬ 
tion  w'll  be  la'tlated  for  the ^  ^^Integration  contract. 

4.  FY  1984  Planned  Program:  ^oject  2617  (Spacecraft  Missions)  activity  will  Integrate  the  Teal  Ruby  space¬ 

craft  and  its  mounclng  structure  on 

~{  Under  Project  3618  (Secondary  Mission)  additional  payloads  will  be  Integrated  onto  NASA’s 
Long-ruratlon  Exposure  Facility.  Exact  launch  and  retrieval  dates  are  subject  to  NiSA  scheduling.  Also,  a  radar  propa¬ 
gation  experiment  will  b.^  flown  on  a  Host  Vehicle  Pallet  mission  (HVP  11)  on  e  clasir^lfled  host  satellite.  Projects  2619 
and  3620  will  continue  Integration  efforts  for  Talon  Gold  I  and  begin  the  effort  of  _ 

'  J 


5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Not  Applicable 
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Project:  #2617  Tl^le:  Spacecraft  Misalone 

rrogran  Slemeat:  #634C2F  Title.  Space  Test  Program 

DOD  Mlsaloa  Area:  Space  Launch  &  Orbital  Support,  #410  Budget  Activity:  Defenae-wlde  Mlaalon  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Thla  project  supports  the  apaceflight  of  payloads  on  Space  Teat  Program  (STP) 
developed  apacecraft.  The  alaalona  are  launched  through  SIP  uae  of  expendable  launch  vehlclea  (Thor,  Atlaa,  Titan, 

Delta,  and  Scout)  or  the  Shuttle.  Inertial  Upper  Stages  (lUSa)  are  used  for  orbits  requiring  theo.  When  practical, 

STP  uses  btandardized  boosters  and  spacecraft  nodules  to  incrt-ase  the  probability  of  aslasion  success  and  nlninize  cost. 

(U)  RELATED  ACTIVITIES:  Atlas-F  vehicles  and  launch  support  are  provided  by  Space  Boosters,  Progran  Element  (PE) 

#35119F.  Shuttle  launch  support  and  Inertial  Upper  SLage  (lUS)  systens  are  provxded  by  Splice  Launch  Support,  PE  #35171F. 
Payloads  are  supported  by  the  following:  Office  of  Naval  Research;  Naval  Research  Laboratory;  Amy  Ataospherlc  Sciences 
Laboratory:  Defense  Advanced  Research  Projects  Agency  (DARPA),  PE  #623011,  PE  #62711E,  and  P£  #627 OlE;  National 
Aeronautics  and  Space  Adnlnlstratlon  (NASA);  Ataospherlc  Sciences,  PE  #61102P;  Geophysics,  PZ  #621 OIF;  Materials  PE 
#62102F*  Space  Surveillance  Technology,  PE  #63428F;  Satellite  Systems  Survivability,  PE  #63438F:  Space  Vehicle  Subsystesis, 
PE  #63401;  and  Advanced  Space  Communications,  PE  #63431F. 

(U)  WORK  PERFO<{ME0  BY;  The  United  States  Air  Forc',  Headquarters  Space  Division,  Los  Angeles,  CA  Is  responsible  for 
spaceflight  planning,  engineering,  procurement,  and  operational  aspects  required  to  execute  the  program.  Systems  engi¬ 
neering  support  is  provided  by  the  Aerospace  Corporation,  Los  Aiig«»les,  CA.  The  primary  contractor  for  the  Teal  Ruby 
spacecraft  Is  Rockwell  International,  Seal  Beach,  C/. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1  FY  1981  and  Prior  Accomplishments:  Since  1967,  15  primary  missions,  successfully  carrying  61  payloads,  have 

been  launched  using  three  Thor,  eight  Atlas,  two  Titan  IIIC,  one  Delta,  and  one  Scout  launch  vehicles.  The  most  recent 
missions  were  successfully  launched  in  1979:  Spacecraft  Charging  at  High  Altitudes  (SCATKA)  on  a  Delta  2914  from  Cape 
Canaveral  Air  Force  Station  and  Gamma  Ray  Sp.:cti:ometer  on  an  Atlas-F  from  Vandenberg  Air  Force  Base.  The  Air  Force/Navy/ 
NASA  SCATHA  mission  Is  carrying  12  experiments  to  learn  hrw  to  protect  spacecraft  In  geosynchronous  orbit  from  trant^lent 
electrical  outages  and  malfunctions  caused  from  spacecraft  charging,  thus  improving  operational  performance  and  their 
survivability.  The  Gamma  Ray  Spectrometer  mission,  known  by  its  primary  DARPA  payload  of  the  same  name,  carries  six 
secondary  payloads.  The  objective  of  the  Gamoa  Ray  spectrometer  payload  is  to  demonstrate  the  feasibility  of  a ^ 

In  PY  1980,  orlital  support  and  data  reduction  support  were  continued  for 
these  latter  -ic-ions.  Also,  the  Teal  Ruby  spj'cecraft  structure  was  completed  and  many  of  Its  modules  were  Integrated 
on  the  Teal  Ruby  spacecraft  and  Independently  tested. 

2>  FY  1982  Program;  Total  system  checkout  of  the  Teal  Ruby  apacecraft  will  Le  Initiated  after  the  payloads 

have  been  Integrated  to  spacecraft.  The  Teal  Ruby  mlaslon,  Vnoiro  by  its  prlautry  Defense  Adianced  kaaearch  Projects 
Agency  (DARPA)  paylocd  of  the  same  name,  slso  carries  three  secondsry  psylosds.  Tha  Teal  Ruby  experiment  objectives 
»rei  (1)^. 

i 
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Project;  #2617 
Program  Element ;  #634027 

DOD  Mission  Area:  Space  Launch  &  Orbital  Support,  #410 


Tltls:  Spacecraft  Missions 
Title:  Space  Test  Program 
Budget  Activity:  Defense-^lde  Mission  Support,  #6 


secondary  payloads  Is  to  test  the  National  Aeronautics  and  Space  Administration's  (NASA)  Mercury  Ion  Thruster,  a 
mllllpound  thruster  for  long-term  station-keeping  applications.  Another  secondary  payload  Is  to  test  an  Air  Force 
experiment  to  demonstrate  new  laser  communication  technologies.  The  third  payload  Is  to  test  an  Army  Extreme  Ultraviolet 
(EUV)  photometer. 

Planned  Progra^:  During  this  petl(^,  the  total  system  checkout  of  the  Teal  Ruby  spacecraft  will  be 

completed  and  the  ^ 

4.  FY  1984  Planned  Program;  ^  3 

free-flying  spacecraft  missions  will  be  planned  based  on  experiment  requirements,  launch  opportunities,  and  funding 
availability. 

5.  (U)  Program  to  Comuletlon;  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Not  Applicable. 

7.  (U)  Resources; 


FY  1981 


FY  1982 
Estimate 


RDT&E 


20,000  19,300 


FY  1983 
Estimate 

19,500 


FY  1984 
Estimate 


Additional 
To  Completion 


10,500  Continuing 


8.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTX/E  SUMMARY: 


FY  1901 


FY  1982 
Estimate 


RDT4E 


21,800  14,900 


fY  1983 
Ei'itimate 

14,000 


FY  1984 
Estimate 


Additional 
To  Completion 


Total 

Estimated 

Costs 

Not  Applicable 


Total 

Estimated 

Costs 


Continuing  Not  Applicable 


(U)  Reasons  for  the  increases  in  FY  1982  and  1983  compared  to  that  projected  last  year  for  this  period 
include  the  following:  the  Teal  Ruby  spacecraft  contractor's  underestimate  of  efforts  to  resolve  technical  problems, 
delay  in  the  Teal  Ruby  payload  delivery  due  to  payload  development  problema,  and  cost  growth  in  aosie  of  the  Teal 
Ruby  spacecraft  subcontracts. 
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Projtict:  #2619 
Program  Klement:  ^63402F 

DOD  Mlseton  Area:  Space  Launch  &  Orhltal  Support^  #410 


Title:  Shuttle  Experiment  Support  Equipment 
Title:  Space  Test  Program 
Budget  Av*tlvlty:  Defense -wide  MlgBloa  Support,  #6 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  Is  for  t'ue  procurement  of  reusable,  basic  standard  equipment  to 
enable  economical  use  of  the  Shuttle  to  support  DOD  sortie  euperlmentstlon  and  procurement  of  sophisticated,  reusable 
equipment  to  support  the  use  of  Shuttle  as  a  manned  DOD  space  testing  laboratory.  Shuttle  sortie  missions  are  defined  as 
those  In  which  the  main  experiment /experiment  support  equipment  remains  In  the  Shuttle  bay  and  la  operated  either  by  auto 
matlc  control  from  the  ground  or  by  a  mlsslon/payload  specialist  during  the  short  time  the  Shuttle  la  In  orbit.  All  of 
the  standard  equipment  (basic  or  sophisticated)  will  be  designed  to  Incorporate  features  compatible  with  ’‘class  cargo 
certification."  The  class  cargo  analytical  certification  process  that  will  be  performed  In  Intended  to  minimize  repeti¬ 
tive  Shuttle  Integration  verification  analyses  and  testa  (and  the  associated  costs)  by  qualification  of  a  wui.st-case 
requirements  envelope  to  Include  experiment  configuration.  Its  position  within  the  Orblter  and  thermal,  electromagnetic 
compatibility,  contamination  and  safety  requirements. 

(U)  RELATED  ACTIVITIES:  Maximum  utilization  will  be  made  of  hardware,  software,  and  data  developed  or  being  developed 
by  the  DOD,  National  Aeronautics  and  Space  Administration,  European  Space  Agency,  and  others. 

(U)  WORK  PERFORMED  BY:  The  United  States  Air  Farce,  Headquarters  Space  Division,  Los  Angeles,  CA  Is  responsible  for  the 
hardware  procurements.  Systems  engineering  support  Is  provided  by  the  Aerospace  Corporation,  Los  Angeles,  CA.  The  pn  ' 
mary  contractor  for  the  present  Shuttle  sortie  mlsalon  equipment  Is  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  Program  and  Prior  Accomplishments:  In  FY  1981,  two  funding  cuts  occurred  in  the  Splice  Test  Program 
budget  due  to  Air  Force  funding  priorities:  one  In  FY  1981  ind  one  In  FY  1982.  Also,  the  opport^lty  arose  then  to 
capitalize  on  the  reusable  Shuttle  sortie  support  hardware  begun  under  the  now  cancelled  Program^  J  The  decision  was 
made  for  the  Space  Test  Program  to  contlaue  the  development  of  the  Piogram^_  J hardware  as  an  Experiment  Support  System 
t^ESS)  and  to  delay  its  original  plans  for  full  j>r<^urement  of  the  sortie  hardware  needed  to  exploit  the  Shuttle  as  a 

unned  space  laboratory.  Although  the  Program  hardware  Is  limited  In  cspsblllty,  it  le  considered  sn  estly  version 
of  tliat  needed  for  Shuttle  exploitation  with  noncomplex,  minimally  aanalded  experiments.  The  use  of  this  hardware 
enables  support  of  an  Important,  early  DOD  Shuttle  sortie  mission  in  1982  not  poeslbH  otherviae.  Also,  within  this 
project,  documentation  on  this  first  DOD  Shuttle  mission  is  being  genersted  for  all  DOD  Shuttle  uaera.  It  will  cc.er 
coermon  integration  procedures  of  sortie  paylosds  wich  the  Space  Transportation  b)jtem,  launch  procedurca,  methods  uf 
training  and  operation,  and  "leasonn  learned." 

2.  FY  1982  Planned  Program:  The  development  of  the  early  version  reusable  sortie  hardware,  the* 

J  will  be  completed  and  used  to  aupport  the  first  DOD  Shuttle  ftlasion  -( 

Also,  planning  action  will  begin  to  procure  additional  reusable  Shuttle  sortie  hardware  and  to 
make  modi  ft  cat  lone,  ~aa  appropriate,  to  existing  aortle  hardwar..  This  Is  to  obtain  a  full  romplemcnt  of  reusalle 
hardware  in  support  of  future  sortie  mlealone. 

3.  FY  1983  Planned  Program:  The[^  Jused  for  the  flight  of  |] 

Procurement  will  begin  to  obtain  tha  additional  and  upgraded  hardware 
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Project:  #2619  Title;  Shuttle  Experiment  Support  Equipment 

PrcgrAB  Element:  #63402F  Title:  Space  Teat  Program 

DCD  Mission  Area:  Space  Launch  6  Orbital  Support,  #410  Budget  Activity:  Defense-wide  hission  Support,  #6 

to  provide  a  full  complemert  of  reusable  Shuttle  sortie  equipment.  Plans  will  be  developed  for  the  procurement  of  hard¬ 
ware  to  equip  the  Shuttle  as  a  DOD  space  test  laboratory.  Action  to  obtain  Spacelab  hardware  outright  or  by  lease  through 
NASA  will  be  Initiated  to  supporr  the  flights  of  the  Defense  Advanced  Research  Project  Agency's  (DARPA)  Talon  Gold 
payloads 


4.  (U)  FY  1984  Planned  Program:  The  procurement  of  upgraded  and  expanded  hardware  to  support  future  sortie  experi¬ 

ment  missions  will  continue.  Planning  will  continue  on  the  procurement  cf  hardware  for  the  development  of  Shuttle  as  a 
DOD  space  testing  laboratory.  Actions  will  continue  to  obtain  eauipment  for  the  support  of  the  DARPA  Talon  Gold  missions. 


5.  (U)  Program  To  Completion:  llils  is  a  continuing  program. 

6.  (U)  Milestones:  Net  Applicable 


7.  (U)  Resources: 


RDT&E 


FY  1981  PY  1982 
Fstisure 


PY  1983  FY  1984 

Estimate  Estimate 


Total 

Additional  Estl-uste 

To  Completion  Costs 


15,100  19,739  33,491 


51,438 


Continuing  Not  Applicable 


8.  (U)  Comparison  With  FY  1982  Budget  Data: 

FY  1981 

FY  1982 
Eatimate 

FY  1983 
Sstimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

EsticijDCe 

Costs 

RDT4E  12, 9 CO 

24,700 

38,100 

Continuing 

Not  Applicable 

The  redact  I In  the  FY  1982  and  FY  198  3  project  funds  compared  with  chose  projected  in  the  lY  198?  Descrip¬ 
tion  Summary  are  a  result  uf  Alt  Force  funding  priorities  at  the  program  level.  Some  funds  were  ersnsferred  to  P.c.ject 
2617  to  resolve  Teal  Ruby  pcoblems.  A  primary  lm{>act  le  to  delay  the  puichsse  of  some  basic.  Shuttle  sortie  mission 
equipment  and  the  hardware  needed  icr  exploiter lou  'tf  the  Shuttle  as  s  mc^aned  laboratory.  Thia  action  will  delay  some 
sortie  ulssions.  Fortut.arel/,  the  use  of  residual  hardware  from  ProtramT  jwlll  enable  STP  Co  fly  tx^ocher  important 
early  sortie  mission  even  sooner. 
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Project:  #2620  Title:  Shuttle  Sortie:  Missions 

Program  Element:  #63A02F  Title:  Space  Teat  Program 

DOD  Mlsslflon  Area:  Space  Launch  6  orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  #6 

DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  supports  the  spaceflight  of  Shuttle  aortle  missions.  Initially 
defined  as  those  In  wHich  the  main  experiment  equipment  remains  In  the  Shuttle  bay  and  is  operated  either  by  automatic 
control  or  by  a  mission/payload  specialist  during  the  short  timo  the  Shuttle  Is  on  orbit.  This  project  provides  for  the 
Integration  of  DOD  experiments  with  the[_  ^  %s  a  sortie  mission  payload,  the  integration  of 

the  sortie  mission  payload  by  the  National  Aeronautics  and  Space  Administration  (NASA)  (through  the  DOD  payload  integra- 
^  tlon  contractor),  mlsslon/payload  specialist  training,  on-orblt  support,  and  J 

(U)  PELATED  ACTIVITIES:  Shuttle  launch  support  Is  provided  by  Space  Launch  Support,  Program  Element  35171F.  Payloads 
flown  are  provided  by  the  Military  Services  or  DOD  agencies. 

\  (U)  WORK  PERFORMED  BY :  The  United  St£tea  Air  7orce,  Headquarters  Space  Division,  Los  Angeles,  Ca,  Is  reponslble  for 

spaceflight  planning,  engineering,  procurement,  and  operctlonal  aspects  required  to  execute  the  program.  Systems 
engineering  support  Is  provided  by  the  Aerospace  Corporation,  Los  Angeles,  CA.  The  primary  contractor  for  the  first 
Shuttle  sortie  mission  Is  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA. 

(U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1*  FY  1981  And  Prior  Accomplishments:  Design  and  h^dware  modifications  were  made  ^r  flight  of  the  Air  Force 

Space  Sextant  experiment  as  a  secondary  mission  on  host  Program^  ^hardware.  The*  ”*waa  previously^  scheduled 

for  flight  in  1981  on  the  SatelUte  Inf rared .Experiment  (SIRE)  spacecraft  cancelled  In  1979.  Since  Program^  Jwas 
cancelled  In  early  FY  1981,  the  _  will  be  flown  aa  one  o*  the  experiments  on  the  first  Space  Teat  Program 

Shuttle  aortic  mission  using  the  Program^  ]  Thls_^lsslon  U  known  by  the  name  of  Its 

primary  paylodd-4^  Other  activities  Include!  examina¬ 

tion  jf  how  various  Space  Test  Program  experiments  could  best  exploit  man  and  definition  of  the  training  that  would  be 
j  required  for  his  use. 

2.  FY  1982  P:  -  .ned  Program;  Al!  t^lsslon  Integration  activities  will  be  completed  for  the  flight  of  the  first 

DOD  payload  on  Shuttle,  th/*  payload  wU.1  bcj^ 

J  Prior  to  launch,  the  payloads  will  be  Integrated  on  the 
and  then  tested.  The  composite  structure  will  then  be  Integrated  or.  the  Shuttle.  Leeuons  learned  will  be  docu¬ 
mented  for  future  DOD  users.  The  primary  mission  payload,  {. 


i  Anothe.'  payload  la  Che 

1  'tlxe  Shuttle  crew  will  have  the  capability  to  backup  Important  mission 
tasks  from  a  control  panel  In  the  Shuttle  aft  flight  deck.  Also,  design  sctlvltles  will  begin  for  the  next  Shuttle 
sortie  mission. 
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Project:  #2620  Title;  Shuttle  Sortie  Missions 

Program  Element:  ^63A02F  Title:  Space  Test  Program 

DOD  Mission  Area:  Space  I-aunch  &  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Miscion  Support,  #6 

r 

3.  I  FY  1083  Planned  Program:  Planning  will  begin  for  the  integration  of  the  experiment  on  the 

jefurblshed  .  utilized  for  the  flight  of _  ^  Source  selection  will  be  initiated  for  the 

integration  contract.  Planning  will  continue  for  the  use  of  additional  and  upgraded  hardware  procured  to 
provide  a  full  complement  of  reusable  Shuttle  sortie  equipment.  _ 

^as  well  as  publication  of  lessons  learned  from  the  first  DOD  Shuttle  mission.  The  Talon  Gold  integration 
contract  will  be  awarded. 

r  •» 

FY  1984  Planned  Program:  The  integration  contract  will  be  awarded  and  planning  and  mission  support 

activities  for  Talon  Gold  will  continue.  The  procurement  of  upgraded  and  expanded  hardware  to  support  future  missions 
will  continue. 


5.  (U)  Program  To  Completion:  This  is  a  continuing  program. 

Milestones;  Not  Applicable. 

7.  (U)  Resources- 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Estiiaate 

Estimate 

Eatimate 

RDT^^E 

2,800 

3,000 

5.500 

6,500 

Additional 
To  Completion 

Continuing 


Total 

E8tlpr>4te 

Costs 

Not  Applicable 


8.  (U)  Comparison  With  FY  1982  Budget  Data: 


RDT&E 


4,900  7,300 


12,700 


Continuing  Not  Applicable 


(U)  The  reduction  in  FY  1982  and  FY  1983  project  funds  compared  with  those  projected  in  the  FY  1982  Descriptive 
Summary  are  a  result  of  Air  Force  funding  priorities  at  the  program  level.  Some  funds  were  transferred  to  Project  2617 
to  resolve  Teal  Ruby  problems.  The  primary  program  impact  was  to  delay  the  purchase  of  much  of  the  hardware  needed  for 
exploitation  of  the  Shuttle  as  a  su^inned  laboratory,  and  progras^s  such  as  Talon  Cold. 
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PY  1983  RDT&E  DESCRIl^IVE  SUMMARY 

Program  Element:  #63406F  Title:  Advanced  Military  Spaceflight  Capability 

DOD  Hlaalon  Areal  ^41 0,  Space  Launch  and  Orbital  Control  Budget  Actlvltjr:  Defenae-vlde  Mlaaloa  Support 

(U)  EESOUKCES  (PROJECT  LISTING)  ($  In  thousands): 

Total 

FY  198)  Fy  1982  FY  1983  FY  1984  Addltloual  Eatlmated 

Actual  Eatlmate  Estimate  Eatlmaite  to  Complet<on  Cocta 

Total  for  Program  Element  0  0  2,670  3,366  Continuing  N/A 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  applied,  tdvanced  technology  program  will  eatabllah  a  technology 
base  suitable  for  development  of  reeponslve,  flexible,  and  economical  military  space  transportation  systeaui  In  the 
1990' a.  The  program  Includes  concept  studies  to  expand  the  conceptual  base  to  Include  several  alternative  configurations 
for  earth  launched  and  orbit  transfer  vehicles;  utility  analyses  to  detsrmlne  the  values  of  these  configurations  In  per¬ 
forming  various  military  missions  In  space;  and  Identification  and  solution  of  long  lead  technology  problems. 

(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST:  This  Is  a  new  start,  technology  base  program.  A  Joint  Mission  Element  Needs  State¬ 
ment  (JMENS)  exists  for  a  Contingency  Launch  System  (CLS).  This  technology  developsMnt  program  will  st.^pport  this  related 
JMENS  which  details  the  need  for  a  military  launch  capability  with  enhanced  responsiveness  and  sur'/lvabllity. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  K/A 

(U)  OTHER  APPROPRIATION  FUNDS;  N/A 


Project 

Kuober  Title 


Progran  Elenent:  #63406F  Title:  Advanced  Military  Spaceflight  Capability 

DOD  Mia  a  Ion  Areal  f4l0.  Space  Launch  and  Orbital  Control  Budget  Activity:  1^6,  Defenae-wlde  Mlaalon  Support 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Thla  la  the  Department  of  Defenae'n  only  applied,  advanced  technology  program 
for  defining,  developing  and  domonatratlng  apace  launch  and  orbital  tranafer  vehicle  technology  required  for  military 
space  mlaalon  aunport  In  the  1990* a.  Both  manned  and  unmanned  vehicle  concepta  will  be  conaldered.  In  the  area  of  launch 
vehicles,  previous  studies  have  defined  a  Reusable  i.srodynamlc  Space  Vehicle  (RASV)  and  determined  Its  technical  feasi¬ 
bility.  This  RASV  concept.  Shuttle  Derivative  Launch  Vehicle  (SOLV)  concepta  ,  Belli atlc  Missile  Derivative  Launch 
Vehicle  (BMDLV)  concepts  and  other  new  concepts  to  be  defined  will  be  evaluated  for  utility  In  supporting  the  jslllcary 
space  missions  Identified  by  ADCOM  and  SAC  In  operational  studies.  In  the  area  of  orbit  transfer  vehicles,  previous 
studies  have  defined  a  reusable  Orbit  Transfer  Vehicle  and  a  Manned  Orbital  Transfer  Vehicle.  These  and  other  new  vehicle 
concepts  will  be  evaluated  for  utility  In  conjunction  with  various  launch  vehicles  and  Space  Station  concepts  as  applied 
to  military  space  missions.  The  vehicle  concepts  which  show  significant  value  will  be  evaluated  for  technology  readiness 
to  support  a  development  effort.  In  those  areas  lu  which  the  supporting  technology  is  found  to  be  Inu^ature,  technology 
development  road  maps  will  be  developed  to  define  technology  gosls,  milestone  dstes,  and  related  coate.  The  general  erees 
cf  technology  development  will  Include  alrf recse/spacuframe  structures,  thertsal  protection  systems,  primary  propulsion, 
guidance  and  control,  communications,  ground  support,  operations,  and  life  support  systems. 

(U)  RELATED  ACTIVITIES:  The  following  reletlonnhlps  exist  with  other  activities.  This  program  will  receive  Inpute 
from  NASA  development  studies  relating  to  the  Reusable  Orbit  Transfer  Vehicle,  Manned  Orbital  Transfer  Vehicle,  Shuttle 
Derived  Cargo  Vehicle,  and  Space  Operations  Center  (SOC)  concepts;  and  from  DOD  development  studies  relating  to  the 
Maneuvering  Reentry  Reeeerch  Vehicle  (MRRV).  Military  Space  Mission  Analysis  studies  are  being  conducted  by  the  APSC 
Space  Division,  and  Military  Spaceflight  Systems  Concept  Identification  studies  are  being  conducted  by  the  Air  Force 
Wright  Aeronautical  Laboratories.  Defence  Advanced  Research  Projecte  Agency  (DARPA)  will  conduct  etudles  end  wind  runnel 
teats  relating  to  hypersonic  maneuvering  vehicles. 

(U)  WORK  PERFORMED  BY:  Air  Force  Space  Division,  Los  Angeles,  CA  will  manage  the  program.  Technology  development  %rork 
will  be  conducted  by  the  Air  Force  Wright  Aeronautical  Laboratories,  Wright  Patterson  AFB,  OH  and  the  Air  force  Rocket 
Propulaion  Laboratory,  Edwerda  AFB,  CA. 

(U)  PRr^CRAM  ACCOMfLISHMENTS  AND  FUTDRE  FLOCRAMS: 

1.  (U)  FY  81  end  Prior:  N/A 

2.  (U)  FY  Program.  N/A 

1.  (U)  FY  83  Planned  Program:  FY  63  will  be  the  first  year  that  funds  will  he  expended  under  this  program  element. 

Operational  jyetem  oeflnition  studies  will  be  conducted  to  define,  ^or  leading  candidate  spaceflight  vehicles  concepta, 
the  methods,  facilities,  and  aepport  equipment  necessary  tu  operate  the  selected  vehicle.  Tills  will  Include  logistics, 
codssand,  control,  communication,  end  primary  and  alternate  basing.  Uclllt/  tnslyses  will  be  Initiated  with  emphaals 
on  the  military  aapecce  of  Che  total  ayatem  concept,  especially  reaponelveuese  end  survl veblllty.  Th«.*e  studies  will 
define  Che  space  eperetions  architecture  essociated  with  each  cendidece  concept.  A  technology  daveiopcsent  plan  will 
be  developed  Co  identify  Che  critical  and  promising  technologies  that  mist  be  pureueo  to  enable  the  cendldete  concepta 


Program  Element:  #63406F  Title:  Advanced  Military  Spacefill aht  Cap-tbllit** 

DOD  Mi  a  a  ion  AreT^  MiO>  Space  Launch  and  Orbital'  Control  Budget  Activity:  Sereaae-vide  Miaaion  S^upport 

to  be  realized.  The  technology  development  road  oiapa  that  will  be  created  will  map  out  techn:>logy  programs  with  opecific 
goals »  milestones  and  costs  to  achieve  those  goals. 

4.  (U)  FY  84  Planned  Program:  Utility  analyaes  will  be  continued  to  further  refine  and  focus  the  system  conc«pt 
definitions.  The  bulk  of  ‘.he  funding  will  be  used  for  technology  development  projeeta  in  the  laboratories  aimed  at 
developing  and  demonstrating  critical  aubsystei^  or  structures.  The  projects  will  foc>.*s  on  alrf rama/spacef raae  struc¬ 
tures,  thermal  protection  systems,  primary  propulsion,  guidance  and  control,  C'>mmunlcations,  ground  support,  operatic  s& 
and  life  support  systems. 

5.  (U)  PROGRAM  TO  COMPLETION;  This  is  a  continuing  pregcam. 

6.  (U)  MILESTONES;  N/A 

7.  (U)  RESOURCES;  N/A 

8.  (U)  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMARY;  N/A 


Ff  1983  RDTSK  DESCRIPTIVE  SUMMARV 


Progreun  Element:  #63438F 

DoD  Mission  Area:  Space  Launch  and  Orbital  Support »  #410 


Tit] e :  satellite  Systems  Survivability 

Budget  Activity:  Defense  Wide  Kisgion  Support,  #6 


( U )  RESOURCES  (PROJECT  LISTING) ($  in  thousands) : 


Project 

Numbsr 

Title 

FY  1981 

Actual 

FY  1982 

Estimate 

FY  1983 
Estimate 

FY  1904  Additional 

Eftimattf  to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

24,04a 

11,053 

22,525 

38,304 

Continu. ng 

NO-  Applicable 

26 

Survivability  Strategy  and 

5,221 

99C 

1,334 

1,754 

« 

n 

2612 

Policy 

Satellite  Survivability 

12,082 

5,289 

4,787 

15,594 

it 

2613 

Ground  Station/Link  Surviv¬ 
ability 

6,745 

4,773 

16,d04 

20,956 

m 

r 

(U)  BRIEF 

DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

Tbi^.  program 

develops 

the  necessary 

prototype  hardware,  software 

technology, 

,  and  operational  procedures 

that  will  provide  non-program  unique 

survivability 

capabilities 

tor  the  military 

spaje  systems  of  the  United  Stat.s.  It  is  -he  baais  to  assure  that  those  functions  performed  by  our  space  systems  crit¬ 
ical  to  our  national  defense  survive  com:«ensurat6  with  theit  planned  need  in  crisis  and  war.  The  program  is  structured 
to  provide  balanced  survivability  betv'sen  all  spare  systems  e.leu>tr'*'e:  satellites,  data-links,  and  operation  centers. 


BASIS  FOR  FY  1983  RDl&E  REQUEST:  Updates  the  Space  Mission  Survivability  Jmp>i».ir’>tatlon  Plcu  as  a  baseline  survi¬ 
vability  architecture  planning  document.  Begins  development  of  a  tligtit  capable  Satellite  Dtare^'se  System  to  counter  the 
demonstrated  Soviet  ASAT  threat.  Begins  development  of  curveillance  censor  survivability  techniques  iv-r  the  nuclear  ana 
laser  threat,  and  development  of  laser  threat  avoidance  techniques.  Continues  the  ongoing  effort  to  develop  a  .cMdation 
model  of  the  Transportablo/Mobi '  e  Ground  Station  which  will  provide  semi  autonomous  trac<ing,  telemetry,  and  control  dau.. 
to  remote  tracking  stations  in  emergency  situations.  Completes  testing  of  a  validation  model  of  tne  Adaptive  Sidt»lobe 
Cancellation  System  _  Cost  estimates  are  based  on  System 
Program  analyses  and  contractor  cost  proposals.  Reduced  FY  1982  (originally  $38,500K)  and  FY  1983  funding  slips  all 
other  survivability  efforts  a  minimum  of  18  months  to  two  years  relative  to  schedules  presented  in  the  FY  1982  Descriptive 
Summary. 


{ U )  COMPARISON  WITH  FY  1982  DESCRIPTr/E  SUMMARY : 


FY  198', 

FY  1982 
Estimate 

I'Y  1983 

Estimate 

FY  1984 
Estimate 

Additional 
tc  Completion 

Total 

Estimated 

Costs 

RcrrtE 

31,700 

11,300 

o 

o 

Continuing 

Not  Applicable 

1100 


I 

Program  Element;  #63438F  Title:  Satellite  Systems  Survivability _ 

DoP  Mission  Area;  Space  Launch  and  Orbital  Support^  #410  Budget  Activity;  Defense  Wide  Mission  Support,  #6 

The  significant  reduction  in  FY  1933  fivnding  relative  to  the  amount  shown  in  the  VY  1932  Descriptive  Summary  reflects  a 
reassessment  of  the  priority  of  this  progr^uc  with  respect  to  other  Air  Force  needs. 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 
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program  Element:  #63438g'  Title;  Satellite  Systems  Survivability _ 

DoD  Mission  Area;  Space  Launch  and  Orbital  Support^  #410  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

DETAILED  BACKGROUND  AND  DESCRIPTION;  Space  systems  are  required  to  provide  critical  strategic  and  tactical  support 
to  national  decision  makers  and  military  force  commanders  at  all  levels  of  conflict.  They  specifically  provide  missile 
attack  warning,  strategic  and  tactical  navigation,  surveillance,  irec&nnai:;ap,nc^,  forces  commrnd  and  control  communica¬ 
tions,  and  meteorological  information.  These  systems  provide  support  to  strat'^^gic,  tactical,  and  Rapid  Deployment  Forces 
on  a  global  basis. 


j  Failure  to  protect  our  space  systems  will  most  probably  result  in  the  denial  of 
their  critical  support  to  the  National  Command  Authority  and  our  military  forces  during  crisis  and  conflict. 

This  Program  Element  develops  prototype  systems,  subsystems,  technologies,  and  operational  procedures  for  increasing 
the  survivability  of  space  systems  (satellites,  data  links.,  and  ground  elements)  ftguinst  ground,  air,  and  space-based 
conventional,  nuclear,  and  hostile  electromagnetic  radiation  threats.  Initial  integraticu  of  survivability  systems 
into  satellites  and  ground  stations  is  also  provided.  Nuclear  hardening  technology  developed  in  other  pregrams  ia  applied 
in  this  Program  Element  in  support  of  survivability  efforts.  The  program  is  divided  into  three  projects.  Project  2611 
-  Survivability  Strategy  and  Policy — Examines  the  mission  requirements  of  Department  of  Defense  (DoD)  space  systems, 
evaluates  their  vulnerability  to  current  and  future  threats,  and  determines  the  most  coat  effective  methods  to  achieve 
requir’d  survivability.  An  overall  Space  System  Survivability  Architecture,  including  plans  and  programs.  Is  developed 
to  enhance  survivability.  Project  2612  Satellite  Survivt\bility--Develops  systems,  subsystems,  technology,  and  operation 
procedures  to  counter  the  ASAT '  _ to  DoD  satellites.  Develops  non-program  uitique  prototype  initial  opera¬ 

tional  capability  survivability  systems  (see  separate  Descriptive  Summary  for  Project  2612).  Project  2613  -  Ground 
Station/Link  Survivability — This  project  develops  systems,  subsystems,  technology  and  operational  procedures  to  counter 
threats  against  space  system  data  .links  and  satellite  command  and  control  ground  stations  (see  separate  Descriptive 
Summary  for  Project  2613). 

(U)  RELATED  ACTIVITIES;  This  program  is  part  of  the  larger  Space  Defense  Systems  Program  involving  four  functional 
areas;  Space  Surveillance  (PEs  63428F  &  12424F),  Space  Defense  Systems  and  Operations  (PEs  64406F  6  12450F),  Space  Defense 
Command  &  Control  Operations  (PE  12311F),  and  Space  Systems  Survivability  (PE  63438F).  PE  63428P,  Space  Surveillance 
Technology,  develops  advanced  sensors  and  prototype  space  systems  to  improve  the  U.S.  surveillance  and  warning  information 
processing  system  to  meet  the  evolving  needs  of  the  Space  Defense  Systems  Program.  PE  12424F,  SPACETRACK,  provides  for 
the  production,  deployment,  and  operational  integration  of  surveillance  and  command  and  control  components  into  the 
operational  inventory.  PE  64406F,  Space  Defense  Systems  (Antisatellite)  supports  the  development  of  non-nuclear  anti¬ 
satellite  capabilities.  PE  12450F,  Space  Defense  Operations,  provides  for  the  production  and  deployment  of  antisatellite 
systems  selected  for  transition  from  engineering  development  to  the  operational  inventory.  PE  1231 '.F,  NORAD  Combat 
Operations  Center,  develops  the  Space  Defense  Operations  Center  (SPADOC)  to  integrate  and  coordinate  all  elements  of  the 
Space  Defense  Systems  Program  and  insure  the  appropriate  command  and  control  functions  are  available  to  employ  the  satel¬ 
lite  survivabilities  countermeasures  developed  under  this  program.  PE  62601F,  Advanced  Weapons,  and  PE  64711F,  Systems 
SurvivaLility,  develop  nuclear  hardening  technology  which  is  applied  in  PE  63438F. 


i 


Program  Element;  #63438F  Title;  Satellite  Sygtaas  Survivability _ 

DoD  Mission  Area;  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense  Wide  Mission  Support^  #G 

WORK  PERFOPJ^D  BY;  The  Air  Force  Systems  Command's  Space  Division,  Los  Angeles,  CA,  manages  this  program.  General 
Elect:..'lc,  Valley  Forge,  PA,  and  TRW  Space  and  Missile  Systems  Group,  Redondo  Beach,  CA,  are  developing  the  laser  Integra¬ 
ted  Test  System  (managad  for  Space  Division  by  the  Air  Force  Wright  Aeronautical  Laboratories,  Wright-Patterson  AFB, 

Ohio).  TRW  is  also  developing  a  _  Ford  Aerospace  and  Communications  Corporation, 

Sunny\'ale,  CA,  is  developing  Ground  Station  and  Link  Survivability  systes^s  including  a  validation  model  Transportable 
Mobile/Ground  Station.  Hughes  Aircraft  Company,  Fuilsrton,  CA,  is  developing  the  Adaptive  Sidelobe  Cancellation  System. 


( U )  PROGRAM  ACCOMPLI SHMEOTS  AND  FUTURE  PROGRAMS ; 


—  —  -I 

1.  FY  1981  and  Prior  Accomplishments:  sensor  that  detects  and  reports  a  on  a  satellite 

was  developed  and  has  been  deployed  on^ 

Space  Mission  Survivability  Implementation  Plana  (3MSIP)  %rare  developed  for  oil 
space  Division  space  programs.  The  Spacecraft  Charging  at  High  Altitude  (SCATHA)  space  experiment  was  launched  and  analy¬ 
sis  of  data  is  continuing.  Development  of  specifications  began  for  the  Space  Defense  Operations  Center  (SPADOC)  to 
provide  command  and  control  of  all  space  defense  systems.  De/elopment  of  the  Nodular  Responsive  Defense  System  was  initi¬ 
ated,  and  the  program  pursued  through  Prelimina'^y  Design  Review.  It  was  terminated  a^that  point  because  of  anticipated 
gLowth  in  size,  weight,  and  prime  power  requirements.  Technology  applications  of  ^ 

The  Laser  Countermeasures  Demonstration 


Program  waa  Initiated  to  _  _ J 

Development  of  an  laser  Integrated  Test  System  to  test  laser  hardened  satellite  materials  and  countermeasures  was  initia¬ 
ted.  The  Ground  Station  and  Link  Survivability  Program  to  develop  prototype  systems  to  enhance  the  curvivabiliry  of 
3atellite  operation  centers,  and  space  system  data  links  was  also  stated.  Concept  definition  and  prelimi.iary  design  of 
a  _  Development  of  a  space  system  architecture  for 
survival  of  critical  space  systems  commar*aurate  with  requirements  and  the  threat  was  also  begun.  E\'aluation  of  current 
Department  of  Defense  space  systems  to  identify  the  most  cost  effective  methods  to  achieve  survivability  was  also  initia¬ 
ted  A  physical  site  security  program  to  enhance  the  physical  security  of  current  DoD  satellite  operation  centers  was 
also  begun. 


2.  FY  1982  Program;  Completes  survivability  effectiveness  analyses  for  ail  OoD  space  systems.  Updates  the 
SMSIP  commensurate  with  the  architecture  and  effectiveness  analyses.  Continues  data  reduction  from  the  Spacecraft 
Charging  at  High  Altitude  experiment.  Continues  the  development  of  »  Continues 
devalopmant  of  a  ^ _ 

Continues  development  of  an  Emergency  Remote  Tracking  Station  (ERTS)  as  a  proo^-of -concept,  limited  capability, 
trans^rtable/mobile  satellite  command  and  control  ground  station.  Accelerates  development  of  the  Adaptive  Sidelobe 
Cancellation  System.  Completes  preliminary  design  of  the  survlvable  Transportable  Mobile  Ground  Station  (TMGS) .  Begins 
Program  Office  concept  validation  of  the  Satellite  Defense  System,^ 
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Progr2yr.  Elesient:  S63439F  Title:  Satellite  Systems  Survivability _ 

DoD  Mission  Area;  Space  Launch  and  Orbital  Support,  #410  Budget  Activity;  Defense  Wide  Mission  Support ^  #6 

3.  FY  1983  Planned  Program;  Updates  the  Space  Mission  Survivability  Implementation  Plan  ^nd  provides  minor 
updates  of  the  Survivability  Architecture.  Delivers  the  Adaptive  Sidelcbe  Cancellation  System  and 

Completes  Preliminary  Design  Review 

for  the  Transportable  Mobile  Ground  Station,  and  continues  development  toward  the  Critical  Design  Review.  Continues 
development  of  the  Integrated  Flux  Receiver.  All  other  programs  are  delayed  and  reinitiated  in  FY  1986.  The  significant 
reduction  in  FY  1983  funding  relative  to  the  amount  shown  in  the  FY  1982  Descr.^ptive  Summary  reflects  a  reassessment  of 
the  priority  of  this  program  with  respect  to  other  Air  Force  needs. 

4.  FY  1984  Planned  Program:  Completes  a  new  survivability  architecture  and  Space  Mission  Survivability  Imple¬ 
mentation  Plan  (SMSIP)  update.  Develops  a  Military  Standard  on  spacecraft  charging.  ^ 

Continues  the  development  of  tie  Transportable 
Mobile  Ground  Station.  Continues  development  of  the  Satellite  Defense  System.  All  other  programs  are  delayed  and  reini¬ 
tiated  in  FY  1986. 

5.  (U)  Program  to  CompIe';:ion;  "^lis  is  a  continuing  program. 

6.  (U)  Milestones;  Not  Api^licable. 

7.  (U)  Resources:  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Budget  Data:  Not  Applicable 
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piojfect ;  ^2o13 

Program  Element:  #63438F 

DoD  Mission  Area:  Space  Launch  and  Orbital  Sv!p'tvsrt»  #410 


Title:  Ground  Station/Link  Survl’^-ablllty 
Title:  Space  Systems  Survivability 

Budget  Activity:  Defense  Wide  Mission  Sup 


'  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Soviet  Union  has  cieveloped,  and  is  continuing  to  develop,  a  formidable 
range  of  threats  thi^t  could  deny  us  the  use  of  our  military  space  systems.  They  have  a  capab^  lity^ 


This  project  develops  systems,  subsystetns,  technology,  and  operational  procedures  to 

and  provide  backup  capabilities  to  mitigate  the  effects 

of  natural  disasters.  ~ 

(U)  RELATED  ACTIVITIES:  Progreuu  Elenent  C3431F,  Advanced  Space  Communications  Capabilities,  develops  technology,  sub¬ 
systems,  and  systems  which  could  improve  the  antljara  performance  of  follow-on  Transportable/Mobile  Ground  Stations. 

\U)  WORK  PERFORMED  BE:  The  Air  Force  Space  Division  maneges  this  effort.  Ford  Aerospace  and  CtMamunications  Corpora¬ 
tion,  Sunnyvale,  CA,  is  developing  Ground  Station  and  Link  Survivability  systems  including  a  validation  model  Trans¬ 
portable/Mobile  Ground  Station.  Hughes  Aircraft  Company,  Fullerton,  CA,  is  developing  the  Adaptive  Sidelobe  Cancellation 
System.  The  Aerospace  Corporation,  El  Segundo,  CA,  pro*'ides  general  systems  engineering  and  technical  integration. 

(U)  PROGRAM  ACCOMPLI iHMSWrS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Development  of  the  Transportable/Mobile  Ground  Station  began  in  FY 

1980.  The  Transportable/Mobile  Ground  Station  will  provide  semi autonomous  tracking,  teleretry,  and  control  data  to 
remote  tracking  stations  in  emergency  situations.  Development  of  the  Adaptive  Sidelcbe  Cancellation  System, 

In  FY  1979. 

FY  1982  Program;  Continues  development  of  the  validation  model  Transportable/Mobile  Ground  Station  and 
the  Adaptive  Sid?Iobe  Cancellation  Syjtem. 

3.  FY  1983  Planned  Progr^unI  Continues  development  of  the  Transportable/Mobile  Ground  Station.  Completes 
fabrication  of  the  Adaptive  Sidelobe  Canctllation^System,  which  is  then/ 

4.  lU)  FY  1984  Planned  Program;  Continues  development  of  he  Transportable/Mobile  Ground  Station. 

5.  (U)  Program  to  Completion;  This  is  a  continuing  program. 


1195 


6.  (U)  Milestones ;  Not  Applicable. 
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Project:  #2613  Titlt;:  Groun-'^  Station/ Li ?ik  Survivability 

Program  Element;  »63438F  Title:  Satellite  Systems  Survivability 

DoD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity;  Defense  Wide  Mission  Support,  #6 


7.  (U) 

Resources: 

FY  1981 

FY  1982 

FY  1903 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDT&E 

6,745 

4,773 

16,404 

20,956 

Continuing 

Not  Applicable 

8.  (U) 

Comparison  with  FY 

1982  Budget  Data: 

RDT6E 

5,900 

2,800 

12,900 

Continuing 

Not  Applicable 

(U)  Increased  emphasis  on  the  Transportable/Mobile  Ground  Station  and  Adaptive  Sidelobe  Cancellation  System  was  respon¬ 
sible  for  a  greater  expenditure  of  funds  in  Project  2613  in  FY  1981  than  predicted.  The  increased  amount  allotted  for  FY 
1982  and  FY  1983,  relative  to  other  efforts  in  the  Program  Element,  provides  additional  support  for  these  two  projects 
which  are  necessary  for  an  enduring  satellite  control  capability. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #637 07F 

DOD  Mission  Area:  Global  Military  Environmental  Support,  #420 


(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number  Title 


FY  1981  FY  1982 

Actual  Estloiate 


Title:  Weather  Systems  (Advanced  Development) 

Budget  Activity:  Defense-vide  Mission  Support  #6 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costs 


TOTAL  FOR  PROGRAM  ELEMENT 


Continuing 


Not  Applicable 


(U:  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Air  Force  critically  needs  the  ability  to  observe  and  collect 
essential  weather  information  in  battle  areas  not  under  friendly  control.  Employment  of  precision  guided  munitions 
requires  specific  environments!  Information  unique  to  the  weapon's  sensing  systems  which  is  not  available  through  present 
weather  observing  and  forecasting  techniques.  This  program  develops  the  technology  to  gather  required  leather  information 
and  process  it  for  use  by  battle  s^aff  planners  and  aircrews  to  insure  effective  employment  of  conventional  or  precision 
guided  munitions  under  battlefield  conditions. 

(U)  PASIS  FOR  FY  1983  RDT&E  REQUEST;  This  request  provides  funds  for  development  of  protAtype  sensors  to  observe  and 
collect  battlefield  weather  data.  This  includes  evaluati  m  of  platforms  for  delivery  of  weather  sensor  packages.  The 
request  also  includes  development  of  techniques  to  apply  these  data  to  present  and  planned  advanced  weapon  ayatems 
such  as  precision  guided  munitions  using  infrared^  visible,  and  millireter  (radar)  wavelength  senaorf.  Funding  amounts 
are  based  on  initial  cost  estimates  by  Air  Fowce  Systems  Command. 


(11)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 
Actual 


Total 

FY  1982  FY  1983  FY  1984  Additional  Esrinated 

Estimate  Estimate  Estimate  to  Completion  Costs 


3,600 


Continuing  Not  Applicable 


(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable. 
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Prograa  Element:  #637 07F  Title:  Weather  Systems  (Advanced  Development) 

DOD  Mission  Area:  Global  Military  Environmental  Support,  #420  Budget  Activity:  Defense-wide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  Accurate  delivery  of  conventional  and  precision  guided  munitions  depends 
heavily  on  environmental  conditions.  Conventional  munition  delivery  is  limited  by  visibility  and  clouds  in  tactical 
operations.  Unique  sensing  systems  employed  by  precision  guided  munitions  require  specific  visibility  and  background 
information  in  theit  sensing  regimes  (infrared,  millimeter  wave,  visible)  for  the  combat  zone.  None  of  this  information 
is  available  from  present  weather  r.ensors  under  battlefield  conditions,  A  capability  to  gather  this  critical  information 
is  required  for  u^icontrolled  or  hostile  battle  areas^  along  with  techniques  (called  tactical  decision  aids)  which  apply 
the  Information  for  effective  delivery  of  present  and  planned  weapons.  Fixed/bare  base  support  requirements  have 
slmiliarly  unique  sensor  needs  which  will  be  addressed. 

(U)  RELATED  ACTIVITIES:  Results  of  advanced  development  projects  in  this  Program  Element  are  implemented  through  Program 
Element  64>07F,  Weather  Systems  (Engineering  Development)  and  Program  Element  3511 IF,  Weather  Service  (Other  Procure¬ 
ment).  FY  1982  Science  and  Technology  Program  Apportionment  Review  to  the  Office  of  thu  Under  Secretary  of  Defense  for 
Research  and  Engineering  provided  a  forum  for  triservice  coordination  of  efforts  in  battlefield  forecasting  techniques. 

The  Defense  Atmospheric  Transmission  Plan  is  the  focal  point  for  environmental  support  for  precislcD-guided  munitions 
delivery.  Working  level  contact  wltn  the  Army  and  Navy  continues,  avoiding  unnecessary  parallel  development  of  techniques 
and  systsms.  Finally,  a  workshop  was  held  in  August  1981  to  coordinate  defense  electro-optical/mllllmeter  wive 
environmental  support  lor  tactical  operations. 

WORK  PERFORMED  BY;  Program  Management  is  provided  by  Air  Force  Geophysics  Laboratory,  Urnscom  AFB  MA.  Technical 
work  fo  .*  this  Program  Element  is  accomplished  by  contractors  such  as  Systems  and  Applied  Sciences  Corporation, 

Rlverdale,  MD,  and  Science  Applications  Incorporated,  La  Jolla,  CA. 

(11)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


!•  (U)  FY  1981  ACCOMPLISHMENTS;  A  laboratory  model  of  a  visibility  meter  has  been  d^isigned,  fabricated,  and 

tested  in  an  envlronmenral  che“ber  under  a  wide  range  of  visibilities.  A  data  distribution  study  has  addressed  communica¬ 
tions  for  the  deployment  options,  l.e.,  satellites,  remotely  piloted  vehicles,  artillery  or  rocket  launched  dropsondes 
or  ground  implants.  To  support  delivery  vehicle  concepts,  weight  and  power  estimates  have  been  established  for  sensor 
coamounlcation  and  relay  subsystems.  These  estimates  will  define  future  payload  constraints.  A  tactical  decision  aid 
for  infrared  systecs  is  nearing  completion.  A  preliminary  rain/transmission  ctodel  is  complete.  A  cimple  and  accurate 
insolation  model,  a  component  of  the  target-background  contrast  model  Is  complete.  A  renesrch  grade  system  performance 
model  is  being  tranaforsMid  into  an  operational  tactical  decision  aid.  In  addition,  advanced  developtrent  of  severe  storm 
analysis  and  forecast  techniques  using  Dopper  weather  radar  data  was  initiated. 

2*  (U)  FY  1982  IROGRAM:  Three  major  thrusts  are  planned  for  FY  1982.  The  first  is  the  evaluation  of  data  needs 

and  deployment  scenarios  for  delivery  of  tactical  weather  sensor  packages  Into  uncontrolled  and  hostile  sress.  Unmanned 
recoverable  and  expendable  alternatives  will  be  Investigated  to  determine  the  sK)8t  appropriate  methods  of  delivery.  The 
second  major  thrust  is  the  completion  of  an  operational  tactical  declsi.on  aid  for  Infrared  weapon  ayatems.  The  third 
major  thrust  is  analysis  of  the  sensitivity  of  vlalble/TV,  laser,  and  millimeter  wave  systesui  to  environmental  condi¬ 
tions  and  the  specification  of  critical  weather  data  for  thess  weapons.  Advanced  devalcpmeot  of  Doppler  weather  radar 
anslysis  and  forecast  techniques  will  continue. 
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Program  Element:  #63707F  Title:  Weather  Systems  (Advanced  Development) 

DOO  Mleslon  Area:  Global  Military  Environmental  Support  #420  Budget  Activity:  Defense-wide  Mission  Support  #6 

3»  (U)  FY  1983  PLANNED  PROGRAM.  Dtta  needs,  coat  of  sensor,  platform,  and  data  acquisition,  rchemes  will  be 

compared  with  operational  benefits  to  be  derived  through  their  use.  Recoomendations  will  be  made  on  optimum  system 
for  deployment  into  hostile  areas.  A  tactical  decision  aid  for  visible/TV  weapon  systems  will  be  completed.  Advance 
development  of  Doppler  weather  radar  analysis  and  forecast  techniques  will  continue. 

(U)  FY  1984  PLANNED  PROGRAM:  Sensors  will  be  integrated  into  systems  packages  to  satisfy  requixements  for 
tactical  employment  data.  Development  of  tactical  decision  aids  for  laser  systems  will  be  completed.  Development 
of  tactical  decision  aids  for  millimeter  wave  systems  will  begins  Advanced  development  of  Doppler  weather  radar  analysis 
and  forecast  techniques  will  continue. 

5.  (U)  PROGRAM  TO  COMPLETION;  This  is  a  continuing  program. 

6*  (U)  MILESTONES;  Not  Applicable. 

RESOURCES;  Not  Applicable 
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PY  1983  RDT&B  DESCRIPTIVE  SUMMARY 


^rogran  F.leneiit ;  #537  07? 

DOD  Mission  Area;  Global  Military  Envlroniaental  Support,  #420 

<U)  RESOURCES  (PROJECT  LISTING);  ($  In  thousands) 

Project  PY  1981  PY  1982 

Number  Title  Actual  Estimate 

TOTAL  FOR  PROGRAM  ELEMENT  2,663  2,889 


Title:  Weather  Systems  (Advanced  Development) 

Budget  Activity:  Defense-wide  Mission  Support  #6 


FY  1983  PY  1984 

Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Costs 


3,438 


3,367  Continuing  Not  Applicable 


yU)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED:  The  Air  Force  critically  needs  the  ability  to  observe  and  collect 
essential  weather  Information  In  battle  areas  not  under  friendly  control.  Employment  of  precision  guided  munitions 
requires  specific  environmental  Information  unique  to  the  weapon's  sensing  systems  which  Is  not  available  through  present 
weather  observing  and  forecasting  techniques.  This  program  develops  the  technology  to  gather  required  weather  Information 
and  process  It  for  use  by  battle  staff  planners  and  aircrews  to  Insure  effective  employment  of  conventional  or  precision 
guided  munitions  under  battlefield  conditions. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  request  provides  funds  ^or  development  of  prototype  sensors  to  observe  and 
collect  battlefield  weather  data.  This  Includes  evaluation  of  platforms  for  delivery  of  weather  sensor  packages.  The 
request  rlso  Includes  development  of  techniques  to  apply  these  data  to  present  and  planned  advanced  weapon  systems 
such  as  precision  guided  munitions  using  Infrared,  visible,  and  millimeter  (radar)  wavelength  sensors.  Funding  amounts 


are 

based  on  Initial 

cost  estimates  by  Air  Force  Systems  Command. 

(U) 

COMPARISON  WITH 

FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

R'^T&E 

2,663 

2,875 

3,600 

Continuing 

Not  Applicable 

(U) 

OTHER  APPROPRIATION  FUNDS:  Not  Applicable. 
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FY  1983  RDT4E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6A211F 

DOD  Mission  Area:  Aerial  Targets,  #452 


Title:  Advanced  Aerial  Target  Development 

Budget  Activity:  Defenae-vtde  Mlaalon  Support,  #6 


(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

TOT.VL  FOR  PROGRAM  ELEMENT 

16,698 

12,254 

13,856 

14,193 

Continuing 

Not  Applicable 

469A 

Flrebolt 

10,682 

10,100 

9,495 

5,074 

51,099 

2535 

QF-lOO  Full  Scale  Aerial 

5,281 

2,154 

14,781 

Target 

2459 

Target  Payload  Systems 

735 

4,361 

9,119 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION 

NEED;  Aerial  target  developtacnt 

l8  a  key 

factor  needed  to 

insure  combat 

effectiveness  and  crew  proficiency  In  the  employment  of  our  tactical  forces  against  enemy  threats*  The  overall  objective 
is  to  Improve  alr-^to-alr  weapon  system  accuracies  and  reliability  by  developing  aerial  target  systems  for  aircrew  training 
and  weapon  system  evaluation.  The  targets  being  developed  will  help  provide  a  proper  mix  of  full-scale »  subscale,  ’^  td 
gunnery  tow  targets.  Flrebolt  Is  being  designed  to  simulate  high  altitude,  high  speed  threats  which  our  new  ws^apons 
will  encounter.  The  QF-100  will  replace  the  depilating  PQM-102  inventory  of  Air  Force  full  scale  targets.  Target  Payload 
Systems  will  Increase  effectiveness  of  targets  by  providing  represenkStlve  radar  and  Infrared  threat  signatures  and 
improved  scoring  systems. 


(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Continues  devel'^pment  of  Flrebolt.  Flrebolt  flight  test  vehicles  will  be 
delivered,  and  Test  and  Evaluation  flights  will  be  conducted.  QF-lOO  production  deliveries  will  begin.  QF-lOO  Full 
Operational  Capability  Is  scheduled  for  October  1983.  Flrebolt  and  QF-lOO  cost  estimates  are  based  on  fixed  price 
contracts  and  test  center  estimates  for  Flrebolt  ground  and  flight  tests. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  FY  1981 

RDT&E  isTobF 

Procurement  (Mla8lle)(PE  35116F) 

(U)  OTHER  APPROPRIATION  FUNDS: 

Procurement  (Mi88lle)(rE  B*)! l6F)(Pro Ject  2533; 
(Quantity) 

Military  Construction  Not  Applicable 

Operations  and  Maintenance  Not  Applicable 


FY  1982 

FY  1983  FY  1984 

Additional 

Total 

Estimated 

Estimate 

Estimate  Estimate 

to  Completion 

Coats 

12,300 

13,900 

Continuing 

Not  Applicable 

16,500 

47,300 

Continuing 

Not  Applicable 

16,200 

22,964 

36,179 

141,629 

216,972* 

(21) 

(38) 

(52) 

(Ul) 

(300) 

*lncIudoa  Initial  apares 
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Program  Element:  #6A211F  Title  Advanced  Aerial  Target  Development 

DCD  Mlaslon  Area:  Aerial  Targets.  1452  Budget  Activity  Defense-wide  Mlg^lon  Support.  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  Includes  full-scale  development  ot  the  Flrebolt  high  altitude 
high  speed  target  vehicle  and  the  conversion  of  the  F-lOO  to  the  QF-100  Full  Scale  Aerial  “target.  The  Flrebolt  project 
will  provide  threat  simulations  in  the  supersr  *c  high  altitude  spectrum  and  replace  the  depleting  inventories  of  BQM-34F 
and  CQM-lOB  targets.  The  Full-Scale  Aerial  Tr:get  project  will  include  design  and  Integration  of  remotely  controlled 
autopilot  modifications,  command  end  control  telemetry  devices,  programmable  maneuver  protlles,  and  scoring  systems. 

This  program  also  provides  for  the  advanced  development  and  validation  of  target  systems  and  subsystems  and  the  develop¬ 
ment  of  technologies  to  continuously  improve  Air  Force  and  Trl-Servlce  threat  simulation  capabilities.  The  Target 
Payl<iad  Systems  project  provides  for  technology  development  at  the  system  and  subsystem  level  addressing  deficiencies 
of  existing  targets.  The  project  Includes  analysis,  development,  an*  test  In  the  areas  of  infrared  augmentation,  radar 
augmentation,  scoring  technology,  and  vehicle  technology.  Tasks  are  elevated  to  project  status  when  appropriate  to 
provide  for  Improved  threat  simulation  with  existing  or  advanced  targets. 

(D)  IlELATED  ACTIVITIES:  The  Air  Force,  Army,  and  Navy  are  actively  Involved  in  the  development  of  various  target  systems 
and  subsystems.  A  Joint  Logistics  Commanders'  Panel  studied  the  Trl-Service  requirements  and  recommended  a  division  cf 
tasks  which  will  insure  cooperative  effort.  Trl-Servlce  coordination  through  the  Department  of  Defense  Armament /Muni¬ 
tions  Requirements  and  Development  Committee  ensures  non-dupllcatlon  of  efforts.  Following  an  Initial  evaluation  of  the 
Army  MQM-1C7  and  Navy  BQM-74C  subscale  targets,  the  Air  Force  Is  further  evaluating  the  suitability  of  an  Improved  MQM-107 
as  a  low  cost  alternative  to  the  BQM-34  target.  Air  Force  program  office  Memorandums  of  Agreement  with  the  Army  and 
Nrvy  document  the  Trl-Servlce  cooperation  on  Flrebolt.  The  Navy  has  exercised  s  contract  option  for  the  taanafacture  of 
additional  flight  vehicles.  Continuous  coordination  among  the  services  is  maintained  to  avoid  duplication  of  effort  in 
target  systems  and  payloads  development.  When  ready  for  production.  Air  Force  targets  are  procureJ  under  PE  35U6F, 

Aerial  Targets.  Project  2634,  Missile  Attitude  Measurement  System,  is  no  longer  Included  In  PE  642lly  as  a  separate 
project.  Work  in  this  area  Is  now  included  within  Project  2459.  Project  2459,  foimerly  named  Target  Auxiliary  Systems, 

Is  now  titled  Target  Payload  Systems. 

(U)  WORK  PERFORMED  BY :  The  office  of  primary  responsibility  within  the  Air  Force  ls»  the  Ainaament  Division,  Egiin  Air 
Force  Base,  Florida.  Other  Air  Force  organizations  are  also  involved.  The  Air  Defense  Weapons  Center,  Tyndull  Air  Force 
Base,  Florida,  and  White  Sands  Missile  Range,  Mew  Mexico,  conduct  flight  tests  of  the  aerial  target  systems  developed 
by  Armament  Division.  The  Air  Force  Test  and  Evaluation  Center  is  reaponslble  for  Flrebolt  Operational  Test  and  Evalua¬ 
tion.  A  number  of  contractors  are  involved.  The  Flrebolt  prime  contractor  is  Trledyne  Ryan  Aeronautical,  San  Diego, 
California.  Principal  Flrebolt  subcontractors  Include  Chemical  Systems  Division  of  United  Technology  Corporation, 
Brjnswlck  Corporation,  and  Marquardt.  The  QF-100  prlm%.*  contractor  is  Sperry  Flight  Systems,  Phoenix,  Arizona. 

Contractors  Involved  in  developing  augraentati jn  and  scoring  payloed  systems  Include  Cartwright  Engineering,  In:., 

Santa  Barbara  Research  Center;  and  Hayes  International.  Tracs^ing  and  control  systeau  for  ground  control  of  aubacale 
and  full  scale  targets  are  developed  by  Vega  Precision  Laboratory. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS ; 

1'  (U)  FY  1981  and  Prior  Accomplishments:  Flrebolt  and  QF-lOO  full  scale  engineering  development  projects  were 

continued  In  FY  1981.  Ii:  December  1979,  the  Flrebolt  contract  was  awarded  on  the  basis  of  competitive  selection. 
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Program  Element;  #6A2I1P  Title  Advanced  Aerial  Target  Development 

DOD  Mission  Area;  Aerial  Targets,  #A52  Rudget  Activity  Defense  Wide  Mission  Support.  P6 

Flrebolt  Critical  Design  Review  was  conducted  in  Julv  1981.  Development  of  the  QF-100  was  initiated  in  August  1979. 
Contractor  flight  test  of  the  QF-lOO  was  completed  in  February  1981,  and  Air  Force  Development  Test  »nd  Evaluation 
flights  began  in  April  1981.  Target  Payloads  Systems  efforts  were  continued  in  the  area^  of  infrared  and  radar 
augmentation  and  bullet  aud  missile  scoring  systems. 

2.  (U)  FY  1982  Program;  Flrebolt  Development  Test  and  Evaluation  will  begin.  The  ground  test  vehicle  for  environ¬ 
mental,  structural,  and  electromagnetic  cowpatlblllty  teste  will  be  delivered  and  final  assembly  of  flight  test  vehicles 
will  begin.  Qr  -100  Development  lest  and  Evaluation  will  be  completed  and  the  first  of  two  Firm  Fixed  Price  production 
options  will  be  exercised.  Integration  of  the  Navy's  Laser  Vector  Scoring  System  into  the  QF-100  will  be  investigated. 

3.  (U)  FY  1983  Planned  Program;  Flrebolt  teat  and  evaluation  will  continue.  QF-100  production  deliveries  will  begin, 
and  the  FY  1983  production  option  will  be  initiated.  Reduced  FY  1983  procurement  funding  is  due  to  delay  of  Flrebolt 
production,  previously  planned  for  initiation  in  FY  1983,  and  reduced  FY  1983  QF-100  production*  Target  Payloads 
Systems  aevelopavent  of  augmentation  and  scoring  systems  will  he  emphasized  with  particular  attention  to  improved  bullet 
scoring  for  gunnery  tow  targets,  continued  development  of  vector  scoring  for  the  QF-100  and  investigation  of  its  use 
for  Firebclt  and  other  subscale  tsrgels,  and  development  of  Improved  redar  augmentation  for  subscale  targets. 

FY  1984  Planned  Program;  Flrebolt  development  will  be  completed.  Competitive  selection  of  •  contractor 
for  follow-on  QF -100  production  will  be  made.  Target  P*/loada  Systems  efforts  will  continue.  Integration  of  Improved 
scoring  systems  for  tow  targets  and  subscale  targets  wi’l  be  pursued.  Integration  of  Improved  radar  augments  Ion  for 
Flrebolt  will  be  Inveatlgated.  Improved  Infrared  and  radar  augmentation  for  aubacale  targets  and  Infrarad  and  radar 
countermeaimrea  for  full  scale  auJ  aubacale  targets  will  be  developed, 

5.  (U)  Prograu  to  Completion;  'i’hls  program  is  a  continuing  effort.  Development  of  Improved,  more  accurate  payloads 
systems  for  aerial  targets  will  be  emphasized.  In  coordination  and  cooperation  with  the  Army  and  Navy,  further  study 
for  development  of  new  target  vehicles  and  subsysLemiu  will  proceed  to  provide  threat  representative  targets  for  tralnlnj; 
and  weapc:.  testing  for  the  three  Services. 

6.  (U)  Milea*^3nes:  Not  Appllcabls 

7.  (I!)  Resources ;  Not  Applicable 

8.  (L)  Comparison  with  FY  198?  ueacrlptive  Summary;  Not  Avpllcable 
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Project:  #469A  Title:  Flrebolt 

Psogram  Element:  #64211?  Title:  Advancad  Aerial  Target  Development 

DOD  Mission  Area:  Aerial  Targets,  #452  Budget  Activity:  Pefenae-vlde  Mission  Support,  #6 

(U)  DETAILED  BAOKGKOUHD  DESCRIPTION:  'fhe  Flrebolt  full  scale  engineering  dsvelopwent  !-»rograia  was  preceded  by 
technical  feasibility  flight  demonstrations  and  advanced  development  which  were  termlr, ■ated  In  FY  1977,  In  November 
1977,  the  Air  Torce  documented  aid  validated  the  required  operational  capability  for  a  high  altitude,  high  speed  target. 
Competitive  award  of  a  Fixed  Price  Incentive  Firm  contract  fo<r  full  scale  engineering  development  was  aids  In  December 
1979,  Flrebolt  provides  threat  simulation  In  the  high  t/ltltude,  high  speed  regime  for  evaluation  of  w  apons  systems 
and  aircrew  training.  Fiiebolt  is  needed  to  replace  the  converted  C(^-10B  (BCMAkC)  targets  upon  their  depletion  and 
to  provide  the  improve'^  performance  needed  to  simulate  the  characteristics  c2  current  and  emerging  threati., 

(U)  RELATED  ACTIVITIES:  The  advanced  development  program  which  proceeded  Flrebolt  vas  conducted  In  the  High  Altitude 
Supersonic  Target  Project  under  Program  r lament  63232F.  Developaenc  of  Improved  payloads  for  Flrebolt  as  well  as  other 
targets  is  conducted  under  the  Target  Payload  Systems  Project  of  tnls  Program  Element  (64211F).  Flrebolt  Is  a  tri- 
cervlce  program  with  the  Air  Force  as  lead  service.  Memoranda  of  Agreement  between  the  Air  Force  Aerial  Targets 
Program  Office  and  the  corresponding  Army  and  Navy  offices  document  the  trl-servlce  coordination. 

(U)  WORKED  PERFORMED  BY:  The  office  of  primary  responsibility  within  the  Air  Force  Is  the  Armament  Division,  Eglln  Air 
Force  Base,  Florida.  The  Air  Force  Test  and  Evaluation  Center  Is  responsible  fur  Flrebolt  Operational  Test  and  Bvaluu' 
rion.  Flight  tests  will  be  conducted  at  the  Air  Defense  Weapons  Center,  Tyndttil  Air  Force  Base,  Florida.  The  prime 
contractor  for  Flrebolt  in  Teledyne  Ryar  Aeronautical,  San  Diego,  California.  Chemical  Systems  Division  of  United 
Technology  Corporation,  Srunswlck  Corporation,  and  Marquardt  are  subcontractors.  Flrebolt  will  be  compatible  with 
Vega  Precision  Laboi story's  Drone  Tracking  and  Control  System. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  contract  for  full  scale  engineering  development  was  aworded  in  December 
1979.  Ptellrainary  Design  Review  was  held  In  October  1980,  and  Critical  Design  Review  was  held  In  July  1981.  Hardware 
fabrication,  payload  Integration,  subsyctem  testing,  and  hardware-ln-the-loop  six  degree  of  freedom  computer  simulations 
were  initiated. 

2.  (U)  FY  1982  Prograt::  Development  teat  ana  evaluation  will  begin.  The  grour,  est  vehicle  for  environmental, 
structural,  and  electromagnetic  corapatlbUlty  tests  will  ha  delivered,  and  final  assembly  of  flight  test  vehicles  will 
begin.  Under  a  contract  option,  production  of  additional  flight  vehicles  for  the  Navy  will  begin. 

3.  (U)  FY  1983  P.^anned  Program;  Test  and  evaluation  will  continue.  Flight  teuts  will  be  conducted.  Delivery  of  the 
contract  option  fll^jht  vehicles  for  the  Navy  will  begin. 

4.  (U)  FY  1984  .'lanued  Program;  Operational  test  and  evaluation  will  be  conducted.  Flrebolt  readlnuSK  for  rate 
production  will  be  assessed. 
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Project:  #A69A 

Program  Element:  #64211F 
DOD  Mlaalon  Area:  Aerial  Targets.  #452 


Title:  Firebolt 

Title:  Advanced  Aerial  T"«rget  Development 

Budget  Activity;  Defense-vide  Mission  Support,  #6 


5.  (U)  Program  to  Completion:  Development  of  Firebolt  will  be  completed.  VTuen  programed  and  authorized,  Firebolt 

will  be  produced  to  meet  trl-aervlce  requirements. 


6.  (U)  Milestones:  Not  Applicable. 


(U)  Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Coats 

RDT&E 

10,682 

10,100 

9,495 

5,074 

51,099 

(U)  Comparison  with  FY  1982  Descriptive  Summary: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

EaLlmate 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

RDT&E  8,300 

Procurement  (Mlssile)(35116F) 

10,100 

9,400 

13,600 

5,300 

Continuing 

48,848 

Not  Applicable 

The  Increased  RDT&E  funding  represents  partial  restoration  of  reductions  made  as  part  of  the  FY  1981  Supplemental 
and  FY  1982  Amendment  budget  submissions.  Originally  planned  initiation  of  productivi  in  FY  1983  is  no  longer  funded 
due  to  competing  priorities  and  budget  conetrai.ita. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Prograts  Element:  #64227F  Title:  Flight  Simulator  Devalopmfcnt 

DOD  Mission  Area:  Non-System  Training  Devices,  #430  Budget  Activity;  Defense-Wide  Mission  Support,  #6 

(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 


Project 

FY  81 

FY  82 

Number 

Title 

Actual 

Estimate 

T0"AL  FOR  PROGRAM  ELEMENT 

5,549 

11,258 

2325 

Sljiulator  Development 
Activities 

1,353 

1,453 

2360 

Tactical  Combat  Trainer 

4,001 

2769 

Simulator  Update  Dev 

0 

9,800 

2851 

Standard  DMA  Data  Base 

Transformation  Program 

2269  Electro-Optical  Viewing  Sys  195  0 


FY  8: 

FY  84 

Additional 

Total 

Estimated 

Estimate 

Estimate 

To  Completion 

Costs 

"5709 

w;i5r’ 

Continuing 

Not  Applicable 

2,000 

4,100 

Continuing 

Not  Applicable 

3,439 

3,356 

Continuing 

Not  Applicable 
Not  Applicable 

1,000 

5,50C 

6,500 

0 

0 

0 

8,100 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  is  a  continuing  program  element  cor  the  engineering  develop¬ 
ment  of  aircrew  flight  simulation  techniques  and  training  devices.  The  objective  of  thl«  element  is  to  adapt  flight 
simulation  technology  developed  in  the  laboratories  and  industry  for  satisfying  current  training  requirements.  Proto¬ 
type  training  devices  and  subsystems  developed  under  this  element  will  be  evaluated  for  training  effectiveness  and 
supportablllty  prior  to  fol*iw-on  prod.icclon  decisions  and/or  integration  with  training  devices  in  acquisition. 

(U)  BASIS  FOR  FY  1933  RDT&E  REQUEST;  Continues  joint  Air  Force/Navy  effort  to  complete  the  demonstration  of  t.  flight 
simulator  visual  system  that  costs  less  than  current  systems  through  integration  of  existing  components  to  test  an 
eye-slaved  high  resolution,  high  detail  f rea-of-interest  image  inoet  into  a  lower  resolution  background;  this  approach 
useo  components  developed  by  the  Singer-Link  Corp.  and  b>  the  GE  Corp.  These  efforts  will  mako  cost,  effective  use  of 
technology  developed  during  the  Tactical  Combat  Trainer  (TCT)  project  (funds  for  development  of  the  TCT  were  removed 
during  the  FY  82  budget  formulation).  Other  effortt^  to  make  use  of  existing  technology  to  reduce  the  procurement 
costs  and  riaka  associated  with  flight  simulation  include:  modifying  the  Digital  Imaging  Facility  to  investigate  simula¬ 
tion  of  advanced,  high  resolution,  synthetic  aperture  radars  that  are  being  introduced  Into  the  Inventory:  continuing 
Investigations  Into  the  relationship  between  simulator  handling  qualities  and  pilot  performance  to  n^ore  effectively 
quantify  and  verify  simulator  performance  requirements,  and  to  improve  ind  shorten  simulator  testing  (e.g.,  electronic 
warfare  simulation  testing);  and  investlsatlng  prototype  development  efforts  for  application  on  almuletora  for 
advanced  aircraft.  Completes  prototype  development  of  updates  to  existing  KC-135  comounlcavions/navlgatlons 
subsylem,  and  the  Slsailator  for  Electronic  Warf^1re  Trainer.  These  updates  consist  primarily  of  conversion  from  analog 
to  digital  sljmlationa  for  incieask^d  reltahllicy  and  improved  training.  The  validity  of  coat  estimates  are  baaed  on 
parametric  analyala  and  documented  contract  proposals. 


Program  Eli^ment :  #64227F 

DOD  Mission  Area;  Non-System  Training  Devices.  #430 

(U)  COMPAUISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

FY  81  FY  82 

Estimate 


RDT&E  5,640  18,600 

(U)  OTHER  APPROPRIATION  FUNDS; 

3010  vPE  11142F) 


Title;  Flight  Simulator  Development 

Budget  Activity?  Defense-Wide  Mission  Support,  #6 


FY  83 

FY  84 

Additional 

Total 

Estimated 

Estimate 

Estimate 

To  Completion 

Costs 

16,100 

- 

Continuing 

Not  Applicable 

4,100 

_ 

1,900 

6.0 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  This  Program  Element  tfas  started  to  conduct  programs  and  activities  normally 
accomplished  as  part  of  the  development  phase  of  the  acqul?ltlo{.  cycle,  but  are  Inappropriate  ro  fund  with  procurement  ; 

I  funds  progra?^ined  for  simulator  acquisitions.  The  B-52  Aerial  Refueling  Part  Task  Trainer  (ARPTT),  KC-135  Boom  Operator 
Part  Task  Trainer  (BOPTT).  and  the  B-52  Electro-Optical  Viewing  System  (EVS),  were  developed,  and  the  Tactical  Combat 
Trainer  visual  system  was  initiated  under  this  element.  The  project  funds  simulator  activities  that  are  conducted  on 
a  ccntiviulng  basis  In  the  areas  of  systems  requirement's,  trade-off  analysis,  modular  design  studies,  test  Inatruaente- 
tlon  data  reduction,  and  sensor  simulation.  The  project  for  Simulator  Update  Development  funds  prototype  development 
of  significant  updctes  to  existing  simulators  to  comply  with  budget  guidance* 


(U)  RELATED  ACTIVxTIES;  ProJfcCtL  In  this  element  rely  on  the  technologies  from  inter-  ervlce  coordination  of 
technology  base  programs.  This  element  relies  heavily  on  the  \lr  Force  Human  Resourcas  Laboratory  techuologlcal  base 
programs.  Specific  programs  which  support  tnls  element  Include  the  followiag:  PE  62205F,  Training  and  Simulation 
Technology;  PE  63227F,  Advanced  Simulator  Development;  PE  63715F,  Innovations  in  Education  and  Training. 


(U)  WORK  PERFOPMED  BY;  The  Deputy  for  Siailators,  Wright-Patterson  Air  Force  Base,  OH  la  the  in-house  organization 
responsible  for  the  majority  of  this  eleaent.  Remaining  in-house  efforts  include  several  tasks  within  the  Simulator 
Development  Activity  project. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 


1.  (U)  FY  81  and  Prior  Acconplisheraents :  A  B-52  Aerial  Refueling  Port  Task  Trainer  (ARPTT),  KC-135  Boom 

Operator  Part  Task  Trainer  (BOFTT)  were  developed  to  evaluate  the  feasibility  of  substituting  ground  training  of 
airborne  training  in  aerial  refueling  tasks.  The  prototype  B-52  Electro-Optical  Viewing  System  (EVS)  was  developed 
for  real  time  '»imulatlon  of  the  B-52  EVS  (forward  looking  infra-red,  low  light  level  television)  display  using  the 
Defense  Happing  Agency  (DMA)  Digital  Data  Base  and  Computer  Generated  imagery  for  the  B-52  Weapon  System  Trainer. 

This  Syatem  is  losing  incorporated  into  the  production  B-52  trainers.  Future  efforts  planned  include  InvertlgatlDos 
into  development  of  a  srandard  DMA  Date  Base  Tra.isf oraatlon  Progra»(s)  for  radar,  visual,  and  electro-optical  nensor 
simulations  to  reduce  software  support  costs,  and  development  of  a  wide  f ield-cf-view  visue!  ayates  for  tactical  combat 
appl lea; ions. 


Prugram  Element:  #64227F  Title:  Flight  Sitaulator  Development 

DOD  Mission  Area:  Non-System  Training  Devices,  #430  Budget  Activity:  Defense-Wide  Mission  Support,  #6 

FY  1982  Program:  Efforts  will  be  concentrated  on  Improving  software  processing  of  digital  data  used  In  luage 
display  systems  and  In  studies  to  determine  approved  methods  for  processing  digitally  generated  radar  data.  Development 
of  updates  to  existing  KC-135  simulator  and  Simulator  for  Electronic  Warfare  Trainer  will  be  Initiated. 

3.  (U)  FY  1983  Planned  Program:  Initiate  development  of  a  digital  radar  lend  area  system  for  advanced  and  synthetic 
aperture  radars.  Continue  research  Into  visual  display  systems.  Fidelity  and  new  content  studies  will  be  conducted  for 
both  aircraft  end  fighter  visual  simulation  requirements.  Complete  prototype  updates  to  the  KC-135  simulator  and  to  the 
simulator  for  Electronic  Warfare  Trainer. 

4.  (U)  FY  19B4  Planned  Program:  Initiate  development  of  a  scaadard  DMA  data  base  transformation  prograQ>  Complete 
handbook  on  Instructional  system  requirements.  Oonjinue  sensor  simulation  efforts. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Hllestonea:  Not  Applicable. 

7.  (U)  Resources:  Not  Applicable. 

8.  (U)  Comparison  with  FY  1982  "DESCRIPTIVE  SUMMARY”:  The  reduction  In  total  funding  requirements  In  FY  82  and  FY  83 
Is  due  to  cancellation  of  the  updates  to  the  B-52D  and  F“106  slmulat  ^rs. 


FY  1983  RDT&E  DESCRIFi’IVE  SUMMARY 


Program  Element:  #64A11F  (6341ir)  Title:  POD  Space  Shuttle 

DCD  Mission  Area:  Space  launch  and  Orbital  Support,  #410  Budget  Activity.  Defense-wlde  Mission  Support,  16 


(U)  RESOURCES  (PROJECT  LISTING) 

($  in  thousands): 

Project 

Number 

Title 

Ti  im 
Actual 

FY  1982 
Estimate 

FY  1983 
Zstlm;ite 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estliaated  Cost 

TOTAL  FOR 

PROGRAM  ELEMENT 

246,265 

266,000 

355,629 

293,068 

425,035 

2,191,300 

(U)  BRIEF  DESCRIPTION  OF  ELEMEHT  AND  MISSION  NEED:  To  Increase  the  effectiveness  of  defense  space  operations,  this 
program  will:  ^^3  Support  the  National  Aeronautics  and  Space  Administration  development  and  assure  the  utility  to  the 
Department  of  Defense  of  the  Space  Transportation  System;  Transition  critical  national  defense  satellites  to  the 
Shuttle;  (3)  Develop  the  Inertial  Upper  Stage;  and  (4)  Acqu'.re  general  purpose  Shuttle  launch  and  landing  facilities  at 
Vindenberg  Air  Force  Base,  CA.  The  Air  Force,  as  the  Department  of  Defense  executive  agent,  Is  responsible  for  the 
planning,  development,  Integrated  logistics  support  and  activation  activities  accessary  to  achieve  these  objectives* 

(U)  BASIS  FOR  FY  1983  RDTAE  REQUEST:  Continues  the  acquisition  the  Vandenberg  Ground  Support  System  leading  to  an 
initial  launch  capability  In  October  1985.  Continues  the  Inertial  Upper  Stage  full  scale  development  phaee  to  provide 
an  Initial  launch  capability  in  late  1982.  Costs  for  the  Vandenberg  and  Inertial  Upper  Stage  developments  have  increased 
significantly  from  earlier  projections.  Continues  acquisition  of  airborne  support  equipsient,  payload  Integration 
equipment,  and  the  Shuttle  Payload  Integration  Facility  In  preparation  for  Depsrtrient  of  Defense  Shuttle  launches  from 
Kennedy  Space  Center.  Impleme.vts  the  "Control led  Mode"  for  secure  Department  of  Defense  mission  operations  at  Johnson 
Spaci::  Center.  Houston,  TX  :o  support  a  first  secure  launch  in  1983.  Controlled  mode  modlf icatlona  to  Kennedy  Space 
Center  and  Goddard  Space  Plight  Center  -  similar  to  those  at  Johnson  Space  Center  -  nontlnue  for  prctection  of  classified 
Department  of  Defense  Information  and  operations  at  those  facilities. 


(U)  COMPARISON  WITH  FY 

1982  DESCRIPTIVE 

SUMMARY: 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Completion 

Estimated  Coat 

RDT&E 

(PE  64^»IIF: 

IT575ST 

2b6,6dd 

Continuing 

Not  Applicable 

Procurement  (Missile) 

(PE  12449F) 

117,034 

212,365 

113,916 

Continuing 

Not  Applicable 

Procurement  (Other) 

(PE  12449F) 

16,9/8 

6,437 

7,289 

Continuing 

Not  Applicable 

Military  Conr tructloa 

/PE  12449P;, 

93,500* 

43,190 

21,810 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS:**** 

FY  1981 

FY  1932 

FY  1983 

FY  1984 

Additional 

Total 

Actual 

Estimate 

Eitimate 

Eatl(ur>e 

to  Completion 

Fatlmatcd  Cost 

Procurement  (Mlspile) 

(PE  12449F) 

U),doo 

1357454 

"'y4,35c 

96,264 

§56,226 

Procure?aent  (Other) 

(PE  124*9F) 

16,978 

6,445 

6,741 

4,212 

11,066 

86,100 

Military  Construction 

(11  12449F) 

98,500* 

36,190** 

82,200 

86,576 

58,276 

612.600*** 

*  Does  not  Include  other  MILCOH  reprogramated  to  ftmd  overrun  for  Vandenberg  launch  pad  (13,700) 

**  Does  not  include  a  $17. AH  unfunded  requirement  for  modlf icationa  to  the  launch  pad. 

***  Includea  reprograming  In  FY  80  (63,700  and  5,200)  and  FY  81  (13,700) 

•***  Doeto  not  Include  operational  funding  which  is  reported  separately  In  PE  35171F,  Space  Launch  Support 


leuii 


Prograa  Element:;  <^64411F  (63411F)  Title:  POD  Space  Shuttle 

DOD  Mission  Area:  Fpace  Launch  and  Orbital  Support,  1410  Budget  Activity:  Defense-wide  Mission  Support,  16 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Space  Tack  Group,  established  by  the  President  in  1969,  recommended  that 
a  Space  Transpoitation  System  be  developed  to  provide  more  flexible  and  effective  access  to  space  at  lower  costs  than 
current  expendable  launch  vehicles.  In  January  1972  the  President  authorized  the  National  Aeronautics  and  Space  Admln- 
istratlon  to  proceed  with  the  development  of  the  reusable  Space  Shuttle  as  a  national  means  for  transporting  payloads 
to  and  froib  space.  The  Space  Transportatl  n  System  consists  of  the  Space  Shuttle  Vehicle  which  will  cairy  payloads  to 
low  jarth  orbit  and  return  to  land  on  a  runway;  upper  stsges  to  transfer  payloads  from  low  earth  orbit  to  higher  orbits; 
end  associated  ground  and  airborne  support  systems.  The  Space  Shuttle  Vehicle  consists  of  the  Orblter  (the  winged, 
recoverable  spacecraft  the  size  of  a  DC-9),  an  External  Tank  containing  fuel  and  oxidizer  for  the  Orbiter's  main  engines, 
and  a  pair  of  recoverable  Solid  Rocket  Boosters  which  will  provide  initial  boost  acceleration  for  the  vehicle.  The 
reusable  Orblter  will  carry  the  payload  (spacecraft  and,  if  required,  upper  stage)  Into  orbit  in  its  13x60  foot  payload 
bay.  The  system  will  have  tne  capability  to  booct  32,000  pounds  of  payload  to  a  rear-polar  (98*)  orbit,  or  65,000 
pounds  Into  an  Easterly  (28.5'')  orbit.  After  reentry,  the  Orblter  will  land  on  a  runway  using  a  high  speed,  unpowered 
approach.  The  Orblter  and  Sclld  Rocket  Boosters  will  be  recovered,  refurbished,  and  reused.  The  facilities  at  the 
two  launch  basee;  Kennedy  Space  Center,  FL  and  Vandenberg  Air  Force  Base,  CA;  accomplish  the  recovery,  refurbishment, 
and  reintegration  of  the  major  components  of  the  Space  Shuttle  Vehicle  to  prepare  it  for  its  next  launch.  The  National 
Aeronautics  and  Space  Administration  mission  control  center  st  Johnson  Space  Center  will  be  used  for  mission  planning 
and  control  until  the  Department  of  Defense  acquires  a  dedicated  capability  in  ifite  1987  (the  Consolidated  Space 
Operations  Center). 

(U)  The  Air  Force  participates  in  the  Shuttle  program  to  asaure  that  critical  national  defense  missions  will  continue 
to  be  effectively  supported.  Although  the  National  Aeronautics  and  Space  Administration  is  responsible  overall  for 
the  Space  Transportation  System,  the  Air  '^orce  defines  Department  of  Defence  operational  and  support  requirements  and 
Bssesaes  the  effect  of  Shuttle  design  changes  on  Department  of  Defense  national  seevsrity  missions.  The  Air  Force 
addresses  the  unf<^uc  Department  of  Defense  needs  to  assure  the  maxlcum  operotlonal  utility  of  the  expanded  space  mission 
capahlllt/  offered  by  the  Shuttle.  In  addition,  the  long  term  advantages  of  the  Shuttle  to  the  Department  of  Defense 
appear  to  be  substantial  —  partlcul«rly  in  the  aieaa  of  payload  retrieval,  on-orbit  repair,  assembly  of  very  large 
structures  In  space,  and  the  availability  of  an  orbital  !:e8t  bed  --  modes  of  operetlovi  unavailable  without  the  Shuttle. 

(U)  To  minimize  the  operational  Im^iact  of  modifying  Department  of  Defense  payloads  and  to  make  early  effective  use  of 
the  Shuttle,  the  Department  of  !  fense  and  the  hational  Aeronautics  and  Spece  Adxinlstratlon  agreed  that  the  Air  Force 
will  develop  an  expendable  uppet  stage  for  use  with  the  Shuttle  -  this  atege  la  called  the  Inertial  Upper  Ctage.  The 
Inertial  Upper  Stage  will  also  be  used  on  the  Titan  111  launch  vehicle  for  certain  Department  of  Defense  pi /loads. 

The  Inertial  Utper  Stage  will  be  used  on  Shuttle  by  both  the  Department  of  Defen^^e  and  the  National  Aeronautics  and  Space 
Aduilnistrstlcm  for  all  large,  high  altitude  payloads. 


(U)  The  Departfrent  of  Defense  has  also  agreed  to  acquire  and  operate  the  Space  Shuttle  launch  and  landing  facilities 
St  Vandrnberg  Air  Force  Base,  CA  with  an  initial  Launch  capability  date  of  Oct«»ber  1985.  This  agreement  waw  reached 
after  an  cytcnslve  i^tudy  determined  that  Departaent  of  De-unsa  and  Noticnal  Aeronautics  end  Snace  Adminiatrstlon 
requiiement^  :ould  not  be  aatisfied  from  one  launch  site,  end  that  «}se  of  s  £}«cond  site  at  .denberg  was  necessary 
for  polar  orbit  mltslons.  The  heavier  uear-poiar  missions  cannot  be  accomplished  from  the  lenuedy  Space  Center,  FL 


Prograo  Slenent;  #64411F  (63411F)  Title:  POD  Space  Shuttle  j 

DOD  Mleslon  Area:  Space  Launch  aod  Orbital  Support,  #410  Budget  Activity:  PefeEse-wlde  Mtaslon  Support  #6  j 

since  that  would  reaulre  overflight  of  the  coatlnental  United  States  while  sub-orbital  and  result  In  the  large  Shuttle 
external  tank  being  released  on  a  ballistic  trajectory  over  the  Slno-Sovlet  land  mass  for  lapacL  In  the  Indian  Ocean. 

(U)  RELAITD  ACTIVITIES:  This  program  Is  directly  related  to,  and  paced  by,  the  National  Aeronautics  and  Space  Adminis¬ 
tration  Space  Shuttle  development  program.  Under  current  agreements,  the  National  Aeronautics  and  Space  Administration 
will  fund  for  all  Shuttle  Orbiters,  provide  the  general  purpose  launch  and  landing  facilities  at  Kennedy  Space  Center, 

FL  and  perform  Shuttle  mission  control  at  Johnson  Space  Center,  Houston,  TX.  The  Department  of  Defense  portion  of 
the  program  will  Include  the  development  of  the  Inertial  Upper  Stage,  the  acquisition  and  operation  of  Sp««ce  Shuttle 
facilities  at  Vaudenberg  Air  Force  Base,  and  funding  for  the  unique  Department  of  Defense  security  requirements 
levied  on  the  National  Aeronautics  and  Space  Admlnlatratloii-developeJ  Space  Transportation  Syatem  elimenta.  A  joint 
National  Aeronautics  and  Space  AdmlnJ otratlon/Unlted  States  Air  Force  Space  Transportation  System  Committee,  cc-chalred 
by  the  Assistant  Secretary  of  the  Air  Force  (Research,  Development,  and  Loglstlca>  and  the  As’i^ciate  Administrator  for 
Space  Transportation  System  Acquisition  (National  Aeronautics  and  Space  Administration)^  assures  that  the  Space  Trans¬ 
portation  System  will  meet  the  needs  of  both  agencies.  Department  of  Defense  payload  planning  efforts  are  addressed 
by  the  Department  of  Defense  Space  Shuttle  User  Committee  which  includes  representatlvss  of  the  Army,  Navy,  Air  Force, 

Office  of  the  Secretary  of  Defense,  and  Joint  Chiefs  of  Staff.  T  ^  Air  Force  Director  of  Space  Systems  and  Command, 

Control,  Communications  chairs  this  body  and  also  has  the  responsibility  for  research  and  development  efforts  Involving 
Air  Force  payloads,  expendriuile  launch  vehicles  and  the  Shuttle  program.  Inertial  Upper  Stage  production,  Vandenberg 
operation  and  maintenance,  end  Shuttle  flight  charges  paid  to  the  National  Aeronautics  snd  Space  Administration  for 
United  States  Air  Force  users  are  funded  under  Program  Element  33171F  (Space  Launch  Support).  Inertial  Upper  Stage 
flight  equipment  and  operation  and  Shuttle  flight  cHaigea  for  ether  Department  of  Defense  users  sre  funded  by  the 
users  program  element.  Titan  111/ Inertial  Upper  Stago  Integration  Is  funded  under  Program  EIoRent  35119F,  Space  Boosters. 
Related  activities  for  near  term  utlllzatlcn  of  the  Space  Shuttle  sortie  mode  capabilities  sre  being  pursued  by  the 
Space  Test  Progrem  under  Progtam  Element  63402F.  The  Air  Force  la  planning  a  C  msolldated  Space  Operations  Center, 
funded  under  Program  Element  35i30P,  to  ellmlnete  thrt  vulnerabllltlea  represented  by  the  single  critical  control  nodes 
of  the  Satellite  Test  Center  (payload  control)  and  Johnson  Space  Center  (Shuttle  control). 


PERFORMED  BY;  The  Air  Force  Space  Divlalm,  El  Segundo,  CA  of  the  Air  Force  "ysrems  Command  is  the  developmt»nt 
agency  foe  the  Air  Force  Space  Shuttle  activities.  Ttie  Aerospace  Corporation,  El  Segundo,  CA  pcovldea  Space  Division 
with  generjsl  systemc  engineering  aupporc.  Martin  Marietta  (Denver),  Vandenberg  Air  Force  Base,  CA,  ccmipleted  the  contract 
for  the  dotal  led  design  and  Is  the  integrating  co'^iractor  for  the  Vandenberg  Shuttle  facilities  sad  for  development 
and  proct.  roa^nt  of  necessary  u-  ique  support  equipment  and  software.  The  National  Aeronautics  and  Space  Admintatratlon 
In  the  procuring  agent  fer  all  Vandenberg  mppoit  equipment  and  software  common  to  both  Kennedy  Space  ^eulor  and  Van¬ 
denberg  (Aic  Force  funded),  fhe  United  States  Aroy  Corps  of  Cmgiaeers  Is  the  construction  sgert  for  ail  facilities  at 
Vandeuberg.  Various  construction  c.onrractc re  are  employed  for  the  «vctual  conatructlom  (through  the  Corps  uf  Sngtnsers). 
RockwtM  International,  Downey,  CA  and  United  Space  tk>oaters,  Hentsville,  AL  provide  experfiac  cn  the  Orbiter  and  the 
Folld  Rocket  Boosters  respectively  In  support  of  the  Vtmdenberg  Shuttle  factll’:ies  design  smd  sctivar.itn.  fiartiit 
Harletia  is  slso  undei  contract  to  provide  eegineerfim  ser\?ic«r  In  support  of  payload  Imtegratima  activities.  Boeing 
Aerospace  Corporation,  Seattle,  WA  was  awarded  the  contract  lor  Inertial  Upper  Stage  fell  scale  dseslope.emt  emd  Is 
also  performing  spacecraft  to  Inertial  Upper  Stage  integrattoo  scilvltlee.  TEW  Sysrema,  Eedtodo  INeich,  CA  is  supporting 
development  of  the  secure  Shuttle  mission  control  capability  at  the  Jehntaw  amd  Kennedy  Space  Cemtera.  International 
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Business  Machines,  Houston,  TX  Is  under  contract  to  evaluate  specialized  Orblter  flight  software  for  Department  of 

Defense  rat  salons. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

!•  (U)  FY  1981  and  Prior  Accomplishments*  Preliminary  Department  of  Defense  system  level  requirements  for  the 
^  Space  Transportation  System  were  developed  In  1971  and  continue  to  be  refined. 

(U)  Inertial  Upper  Stage:  After  completion  of  the  Validation  Phase  and  following  a  March  1978  Defense  Acquisition 
Review  Council  Mlleetone  II  Review,  the  Fi’ll  Scalo  Development  Phase  began.  The  Department  of  Defense  standard 
two  stage  Inertial  Upper  Stage  configuration  was  baselined  at  the  system  Critical  Design  Review  during  1979. 
k  The  development  of  a  three  stage,  planetary  version  of  the  Inertial  Upper  Stagi  was  begun  with  funding  provided 

by  the  National  Aeronautics  and  Space  Administration.  Problems  with  development  of  the  Inertial  Upper  Stage 
rocket  motors  ana  the  flight  software  caused  a  stretch  In  the  development  program  tnd  Increased  the  development 
cost  —  but  did  not  impact  user  launch  needs.  The  full  scale  development  contract  will  continue  Into  1983  for 
completion  of  the  two  stage  Inettlal  Upper  Stage  development  and  the  flight  of  the  first  two  Inertial  Upper  Stages 
(one  on  Titan  III  and  one  on  Shuttle).  Also  Included  In  the  full  scale  development  contract  la  the  production 
of  nine  vehicles  (four  funded  by  the  Department  of  Defense  and  five  funded  through  th(*  National  Aeronautics  and 
Space  Administration).  The  procureiaent  of  long  lead  materials  for  the  eight  vehicle  fcllow-on  production  began, 
with  funding  provided  by  the  National  Aeronautics  and  Space  Administration;  Program  Element  35171F,  Space  Launch 
Support;  and  Program  Element  341 UF,  Special  Activities.  Development  was  termlnateu  oa  the  three  stage  planetary 
Inertial  Upper  Stage  configuration  In  1981  per  National  Aeronautics  and  Space  Administration  request.  The  planetary 
cancellation  also  reduced  the  long  lead  buy  from  eight  sets  to  four  reflecting  the  deletion  of  the  planetary 
Inertial  Upper  Stage  vehicles.  These  changes  in  the  Inertial  Upper  Stage  ptogram  compound  the  already  existing 
cost  growth  In  both  the  development  and  unit  prv;cureaeat  costs.  Modifications  to  the  Solid  Motor  Assembly 
Building  began  at  Cape  Canaveral  Air  Force  Station,  Ft  to  allow  Inertial  Upper  Stage  launch  processing. 

^andenberg  Air  Force  Base:  Engineering  design  activities  for  the  Vandenberg  Ground  Support  System  began  in 
19/6  and  aie  continuously  updated  to  reflect  the  operational  experience  now  being  gained  from  the  Shuttle  flights 
at  Kennedy  Space  Center.  The  multi-year  construction  program  began  In  January  5979  with  modifications  to  the 
existing  Manned  Orbiting  Laboratory  launch  pad.  Construction  of  the  second  (19^>0)  package  of  Vandenberg  Air 
Force  Base  Shuttli  facilities  is  well  underway:  the  Orbits*  Maintenance  and  Checkout  Facility,  the  firat  cell  of 
the  Hy^ergolic  Halntsnance  and  Checkout  Facility,  ulllitles,  and  modification  ic  the  launch  pad  to  incorporate 
provisions  for  handling  a  thrust  augmented  Orbitor.  Construction  began  on  tne  fscllisles  la  the  third  (1981) 
military  construction  p:^ckage:  the  Solid  Locket  Booster  Refurbishment  and  assembly  Facility,  the  Airfield  and 
Hate/Demate  Facility,  the  Extenval  Tank  Storage  and  Checkout  Facility,  transpoJtatloo  upgrades,  sod  logistics 
facilities.  Conatructlon  la  complete  on  the  the  Launch  Control  Center  (port  of  the  1979  launch  pad  package). 

Titan  in  solid  rocket  motor  storage  facility  relocation  (1980  package),  acd  Hate/Dwmate  Facility  (part  of 

the  1981  Airfield  package).  Design  of  unique  Department  of  Lefemte  ground  vupport  equipment  and  settware  development 

for  the  launch  processing  system  continues.  Procurement  of  unique  grovrd  support  equipment  continues  and  procurement 
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(through  the  National  Aeronautics  and  Space  Administration)  continues  for  ground  support  equipment  anc  launch 
processing  equipment  comipon  to  Vandeiiberg  Air  Force  Base  and  Kennedy  Space  Center.  Equipment  iustallatior  i 
checkout  continues  for  the  oaunjh  Control  Center  and  the  North  Vandenberg  launch  processing  system  computers. 

A  review  of  the  Vandenberg  program  in  July  1981  identified  significant  increases  in  the  estimated  total  cost  for 
the  program  and  new  fa..ilitle8  essential  to  operations  from  Vandenberg.  The  major  new  facilities  identified  are 
the  Shuttle  Assembly  Facility,  which  is  required  to  etack  the  Space  Shuttle  Vehicle  on  the  launch  pad  (the  previous 
design  approach  being  invalidated),  and  Toxic  Waste  Disposal  facilities,  which  are  required  to  coeply  with  California 
law.  "Stacking"  the  Space  Shuttle  Vehicle  requires  lifting  the  Orblter  off  its  transporter,  rotating  i*:  from  the 
horizontal  to  the  vertical,  translating  the  Orbiter  to  the  previously  stacked  and  integrated  Solid  Rocker  Boosters 
and  External  Tank,  and  mating  the  Orbltei  to  the  three  thrust  mounts  on  the  External  Tank. 

(U)  Operations  Capability:  Fayload  integration  activities  contluue  to  support  early  Department  of  Defei  te  Sh-ittle 
flights.  Design  and  development  continues  on  interface  verification  equipment  to  support  early  Department  of 
Defense  flights  frem  Kennedy  Space  Center,  fhe  Shuttle  Payload  Integration  Facility  is  being  developed  to  provide 
payload  processing  for  Department  of  Defense  missions  launched  from  Kennedy  Space  Center.  Tl)is  "off-line" 
proceaslng  cepebllity  canstitutes  additional  modifications  to  the  Titan  lil  Solid  Motor  Assembly  Building  (also 
beiwg  modified  to  process  the  Inertia)  Upper  Stage).  Modifications  to  allow  the  Johnson  Space  Center  to  conduct 
classified  Department  of  Defense  Shuttle  missions  (termed  "Controlled  Mode  ")  are  underway  with  Instsllstlcn  tnd 
checkout  of  the  "Controlled  Mode"  hardware  and  software  in  progress  at  Johnson  Space  Center  (the  schedule  Is 
-aced  by  the  renuirement  to  avoid  disrupting  on-going  Shuttle  flights).  Studios  of  the  Kennedy  Spies  Center  and 
Goddard  Space  Flight  Center  security  requirements  rhowed  the  need  for  "Controlled  Mode"  modifications  similar  to 
those  being  done  at  Johnson  Space  Center.  Goddsrd  is  the  mission  planning  and  syatem  control  cento’'  for  the 
Tracking  Data  Helay  Satellite  System  the  primary  Shuttle  command  and  control  link  and  a  multi-user  payload 
data  relay  satellite  —  planned  to  support  civil  and  Department  of  Defense  space  operations.  Th'>sr  modifications 
are  In  progress  at  both  centers.  Independent  software  validation  and  verlflcaticn  activities  continue  for  all 
aspects  of  Shuttle  software  development  under  Department  of  Defense  management.  Conceptual  studies  cf  large 
space  structure^  were  completed  «nd  Indicated  that  such  structures  are  technically  achievable  when  mlasion  require¬ 
ment  dictate. 

FY  1982  Program:  Development  of  the  two -stage  Inertial  Uppex  S'cage  con.lnues  with  the  planned  flight  and 
subsequent  analysis  of  the  first  Tltnn  Ill/loertlnl  Upper  Stage.  Delivery  of  three  of  the  nine  pre-production 
vehicles  is  planned.  Inertial  Upper  Stage  pro.*uctl.oa  continues  (funded  by  Program  Element  15171F,  Space  Launch 
Support,  for  Air  Force  payloads;  by  the  user  for  other  Department  of  Defense  progrema;  and  through  the  National 
Aeronautics  and  Space  Adainistratio..  for  civll/commercla!  missions).  The  Vandenburg  Ground  Support  System  con¬ 
struction  equipment  installation  and  checkout  continues  toward  an  Initial  launch  Capability  In  Qctobar  1985. 

The  construction  fun  led  In  the  1982  program  Includes  the  Solid  Rocket  Booeter  R  .rievel  end  Disassembly  Facility, 
launch  pad  sKxil^lcatioas ,  r.he  Integrated  Operations  Siipport  Center,  flight  crew  facilities,  and  the  Space  and 
HI  isi'e  Teat  Organisation  Management  and  Engineering  Facilihty.  Significant  coat  increases  c<curr«d  in  the 
Vandenberg  development  and  procurement  fur  ding  cstimatea  due  to  increased  concurrency  with  the  Ib&nncdy  (East 
Coawt. )  launch  site  development,  design  problems  in  the  launch  pad  and  the  difficulty  In  hiring  e.iglneerc.  Coc- 
etrucClon  of  the  Shuttle  Payload  Integration  Facility  at  Cape  Oneverel  Air  Force  Stetlon,  ?L  will  be  completed. 
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Modifications  to  Kennedy,  Coddard,  and  Johnson  Space  Centers  to  allow  classified  processing  ("Controlled  Mode") 
will  be  completed  to  support  the  first  classified  qdssion  in  1983.  Payload  integration  activities  continue. 

3.  (U)  FY  1983  Planned  Program:  Inertial  Upper  Stage  full  scale  development  is  completed.  With  the  flight  and 
subsequent  analysis  of  the  first  Shuttle/Inertial  Upper  Stage  launch  in  1983  (a  National  Aeronautics  and  Space 
Administration  mission).  Inertial  Upper  Stage  flights  continue  using  pre-production  vehicles.  Inertial  Upper 
Stage  production  continues  (funded  by  the  user  programs)..  The  Vandenbarg  Ground  Support  System  construction, 
equipment  installation,  and  checkout  continue  toward  the  October  1983  first:  launch  capability.  Construction  is 
begun  on  the  Shuttle  Assembly  Facility  (the  remalnirg  element  of  the  launch  pad  facilities).  Conrtruction  is 
completed  on  most  of  the  major  facilities:  Orblter  Maintainance  and  Checkout  Facility,  Kxtemc 1  Tank  Storage  and 
Checkout  Facility,  and  the  Launch  Pad  (except  the  Shuttle  Assembly  Facility)*  Ground  eystem  tejt  begins  for  the 
Launch  Control  Center.  The  Shuttle  Payload  integration  Facility  at  Kennedy  Space  Center  reaches  its  Initial 
Operational  Capability.  "Controlled  Mode"  at  Johnson  Space  Center  reaches  its  laitlal  Operational  Capability 
for  the  first  Oepartneut  cf  Defense  dedicated  flight.  Payload  integration  continues  on  schedules  cocpatible 
with  the  launch  requirements  of  the  individual  payloads. 

A.  (U)  FY  1984  Planned  Program:  The  construction  and  activation  of  the  Vandonberg  launch  and  landing  site  continues 
toward  toe  October  1985  launch  capability  date.  Construction  will  be  complete  on  all  major  facilities  comprising 
the  Van^’enberg  capability*  Equipment  in8ta\lal..on  will  oa  complete  and  ground  system  testing  will  have  begun 
for  all  major  facilities  eiscept  the  Solid  Rocke*:  Booster  Disassembly  Facility  (at  Port  Hueneae,  CA).  Construction 
will  begin  on  the  Hazardous  baste  Disposal  facilities,  the  Thermal  Protection  Syntem  support  facility  and  the 
modi ! lea t Ions  to  the  launch  pad  to  control  Ice  buildup  on  the  External  Tank  after  It  is  fueled.  Secure  '>p^ irstions 
tBodlf lca‘:lon8  continue  at  Juhrson,  Goddard,  and  Kennedy  Space  Centeru.  Payload  integration  activities  untlnue. 

5.  (U)  Program  to  Completion:  Initial  Vendenberg  construction  and  activation  is  completed  for  tho  October  1985 
launch  capability.  If  necessary,  a  final  construction  package  will  be  used  to  remova  Shuttle  processing  fest*‘lctlone 
and  allow  growth  to  high.5r  launce  races  as  mission  requirements  dictate  and  incorporation  of  the  National  Aeronautics 
and  Space  Administration  selected  option  for  a  thrust  augeentatiun  capability  (requited  to  achieve  specified  per- 
forr'sneo  for  near  polar  slsslons).  S'^cure  operations  modifications  are  completed  on  both  coasts*  Primary  mission 
control  responsibility  for  defense  misAioc'i  vransltlons  to  the  Cousolidated  Spjce  Operations  Center  (Johnson  Space 
('enter  capablliL/  lor  aecure  operations  is  ictalned  as  s  backup). 

6.  (U)  Ml Itf atones:  Date 

Oct  75 
Sep  76 
Apr  78 
Jan  79 
Jun  82 
•(Apr  82)  Sap  82 
•(Jul  82)  J.tt  63 


I 

i 

I 

I 

j 


A.  Vandenbarg  Air  Force  Baae  Design  Criteria  Start 

B.  Inertisl  Upper  Stage  Valldawion  Phase  Start 

C.  Inertial  Upper  Stage  Full  Scale  Develcpment  Start 

D.  Vandenberi  Air  for.ee  Base  Construction  Start 

t.  Kennedy  S|>ace  Center  Serurlt;*  Modifications  Complete 
F.  Inertial  Upper  Stage  Initial  Launch  Capability  (Titan  111) 
C.  Inertial  Upper  Scege  Initial  l^aunch  (Shuttle) 
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H.  Johnson  Space  Center  Controlled  Mode  Initial  Operational  Capability 

I.  Kennedy  Space  Center  Shuttle  Payload  Integration  Facility  Operational  Capability 

J.  Goddard  Space  Flight  Center  Security  Modification  Initial  Capability 

K.  Goddard  Space  Flight  Center  Security  Modification  Final  Capability 

L.  Johnson  Space  Center  Controlled  Mode  Final  Operational  Capability 

M.  Vandenberg  Air  Force  Base  Initial  Operational  Capability 

N.  Vandenberg  Air  Force  Base  Thrust-Augmented  Launch  Capability 

O.  Vandenberg  Air  Force  Base  Puli  Operational  Capability 

♦Date  presented  in  FY  82  Descriptive  Summaries. 


♦(Mar 

62) 

Mar 

CO 

♦(Dec 

82) 

Jun 

83 

*(Apr 

83) 

Jul 

83 

Der. 

84 

♦(Dec 

82) 

Jbn 

85 

*(Aug 

84) 

Oct 

85 

*(Jul 

86) 

Oct 

85 

♦(Jul 

86) 

TBD 

(U)  Explanation  of  Milestone  Changes; 


F.G  The  initial  launc:>  capability  for  both  the  Titan  III  and  Shuttle  versions  of  the  Inertial  Upper  Stage  have 

slipped  due  to  late  deliveries  of  vendor  parts  to  the  prime  contractor  for  qualif Icatloa  testing  and 
due  to  software  development,  testing  and  payload/launch  vehicln  d^'lays. 

K,I,J  Delays  were  made  to  adjust  the  requirement  for  these  capabilltlei  to  the  dates  required  to  support 
the  first  dedicated  Department  of  Defense  flight  —  which  had  also  delayed. 

The  Controlled  Mode  capability  at  Johnson  Space  Center  schedule  is  driven  by  the  requirement  to  avoid 
impacting  the  concurrent  Shuttle  test  and  early  operational  flights^ 

The  Vandenberg  initial  launch  date  was  delayed  due  to  tha  growing  engineering  Impact  of  the  concurrency 
between  the  early  operations  at  Kennedy  Space  Center  and  the  ieslgn/constructlon/procuremeni  activities 
for  Vandenberg,  design  problems  with  Vandenberg,  and  difficulties  in  hiring  sufficient  engic<^«'rs  to 
accomplish  the  tasks  at  Vandenberg. 

The  date  for  the  thrust-augmented  launch  capability  was  advanced  reflecting  the  latest  Hationcl  Aeronautics 
and  Space  Admini^itratlon  estimate  of  the  Shuttle  pcT-Zorauincc  as  cf  that  date  compared  to  our  requirements. 
Full  operational  capability  at  Vandenberg  wll!  be  deleyed  until  the  mission  requirements  dictete  e  need 
for  additional  capability. 
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1.  ^U)  Development  Teat  and  Evaluation:  The  Natione.l  Aeronautics  and  Space  Administration  and  the  Air  Force  are 

each  developing,  acquiring  and  operating  a  portion  of  the  common-use  hardware  and  facilities  of  the  Space  Shuttle 
Program.  The  National  Aeronauticr  and  Space  Admlnletration  hae  the  development  and  operation  reaponaibilitiea  for 
the  Space  Shuttle  Vehicle,  the  East  Coast  Shuttle  launch  and  landing  facilities  at  Kennedy  Space  Center  FL  and  the 
Mission  Control  Center  at  Johnson  Space  Center  TX.  The  Department  of  Defense  is  developing  the  Inertial  Upper  Stage 
and  will  develop  and  operate  the  Vest  Coast  Shuttle  launch  and  landing  facilities  at  Vandenberg  Air  Force  Base  CA. 

The  Afr  Force  is  also  funding  those  modifications  to  the  existing  National  Aeronautics  and  Space  Administration 
facilities  and  eqnipment  required  to  allow  classified  operations  to  be  conducted  (i .e ., “Controlled  Mode"  at  Johnson 
Kennedy  and  Goddard  Space  Centers).  The  Air  Force  is  planning  a  Consolidated  Space  Operations  Center  funded  under 
PE  3S130F  for  an  operations!  capability  to  augment  and  backup  the  present  satellite  control  capabilities  of  the  Satel- 
Ute  Control  Facility,  Sunnyvale  CA  (late  1986  IOC)  and  to  provide  a  dedicated  Department  of  Defense  Shuttle  control 
capability'  Air  Force  test  and  evaluation  activities  are  being  conducted  as  a  combined  Development  Teat  and  Evaluation/ 
Operational  Test  and  Evaluation  program. 

(U)  Department  of  Defense  Aaseismcnt  of  National  Aeronautics  and  Space  Administration  Segments:  The  Air  Force 
Systems  Command  —  with  Air  Force  Test  and  Evaluation  Center  participation  and  support  from  other  Air  Force  agencies 
—  will  assess  fhe  capability  and  the  nvailabiiity  of  the  National  Aeronautics  and  Space  itdminiatratlon  developed 
segments  ro  support  Department  of  Defense  requirements.  This  evaluation  activity  conalsts  primarily  of  monitoring  and 
eviluating  major  Space  Transportation  System  verification  events  conducted  by  the  National  Aeronautics  and  Space 
Administration. 

(U)  Air  Force  test  participation  began  with  monitoring  of  the  Approach  and  launding  Tears  conducted  at  F.dwards  Air 
Force  base  CA  from  February  1977  to  March  1978.  These  tests  successfully  demonstrated  tho  low  speed  flying  and  manual 
landing  characteristics  of  the  Orblter  vehicle  as  well  ss  the  adequacy  of  tVtc  ferry  capability  of  c.  stodlfled  Boeing  747 
Shuttle  Carrier  Aircraft.  Subsequently,  the  Mated  Vettlcal  Ground  Vibration  Teat,  conducted  at  the  Marshall  Space 
Flight  Center  from  March  1978  to  Februarv  1979,  was  monitored.  This  test  provided  the  initial  data  base  required  to 
validate  the  analyrlc-tl  xtodel  uaed  to  design  aid  verify  the  structural  capability  of  the  Space  Shuttle  Vehicle  and, 
subsequently,  update  the  predictive  models  used  to  calculate  the  environments  seen  by  Department  of  Defense  payloads 
wnlle  In  the  Shuttle  payload  bay. 

vU)  Progress  of  the  Space  Shuttle  K:.in  Engine  development  has  been  ccntln  icusly  monitored  since  January  1978  due 
to  Its  critical  role  In  Space  Shuttle  Vehicle  performance  aud  schedule-  The  en.^lne  Is  certified  for  operations  at  lOCZ 
(Rated  Power  Level)  which  Is  adequate  for  the  teat  program  flights.  The  engines  performed  flawlessly  at  that  level  on 
the  first  two  flights.  Tt»e  engine  requires,  however,  certification  at  109Z  (Full  Power  Level)  to  achieve  the  'all 
oper.ttional  payload  delivery  requirements  while  swiintalning  the  required  abort  cptloos.  The  engine  has  pertoined  at 
Foil  Power  Level  (109X  of  Rated  Power  Level)  In  tests;  however,  hardware  design  aud  rcliabilliy  problems  have  caused 
major  program  delays.  The  Maic  Propulsion  Test  at  the  Nstlotuil  Space  Technology  Laboratorlea  MS  began  In  April  1978 
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and»  by  January  1981,  had  coapleted  all  test  objectives  vital  for  the  first  flight  (April  1981).  Testing  at  Full 
Power  Level  Is  proceeding  but  a  nuaber  of  problems  have  been  enco^mtered.  Additional  Main  Prrpulslon  Test  firings 
at  Full  Power  Level  (109Z)  are  required  In  1982  to  certify  readiness  of  the  Space  Shuttle  Main- Engines  for  full 
operational  capability. 

(U)  The  Shuttle  Avionics  Integration  Laboratory  at  Johnson  Space  Center  Is  used  to  verify  avionics  hardware  and 
software  compatibility  and  to  provide  confidence  In  the  ability  of  th^se  subsy;steBL  to  successfully  perform  the 
flight  sequences  planned  for  the  Orbital  Flight  Test  program  and  subsequent  missions.  This  on-going  program  started 
In  March  1979  and  has  been  successful  In  Identifying  and  correcting  a  nuaber  of  hardware  and  software  configuration 
discrepancies.  The  Air  Force  will  continue  monitoring  the  test  progress  and  results  from  this  activity. 

(U)  V\e  most  realistic  source  for  test  data  Is  the  Orbital  Flight  Teat  progras\  now  underway.  The  Air  Force 
test  organizations  and  c^rscnnel  were  Involved  In  many  aspects  of  the  flights.  The  first  two  Shuttle  flights  were 
successful  and  have  de&u>nstrated  the  basic  Shuttle  system  concept.  However,  there  are  several  areas  of  concern  in 
system  performance  and  availability  which  we  must  continue  to  evaluate  for  Impacts  on  defense  operational  use  of  the 
Shuttle.  The  Indications  from  STS-l  are  that  payload  lift  capability  could  be  about  3000  pounds  lower  than  predicted; 
chi''  assessment  should  be  reviewed  once  analysis  of  the  STS-2  date  is  complete.  The  STS-l  launch  resulted  in  im.«ccepc- 
able  overpressure  on  Che  launch  pad  at  Solid  Rocket  Booster  Ignition,  isodlf IcaCions  to  Che  Kennedy  Space  Center  Ir.unch 
pad  reduced  this  pressure  to  acceptable  levels  on  STS-2-  T’;e  rlation;^!  Aerons  :tlcs  and  Space  ndmlnlstrdtlon  Is  con¬ 
ducting  scale  model  testing  In  order  to  evaluate  the  impacts  on  the  Vandenberg  Shuttle  launch  pad.  Some  aerodynamic 
concerns  repair  which  could  influence  the  Orblter  center-of-gravlty  en/ejope  and  cross-tange  capatillc/  (and  th-js 
payload  lift  capability),  doth  flights  Indicated  tbs':  the  i.nderslde  of  the  Shuttle  was  not  as  hot  on  reentry  rs 
predicted,  but  that  some  localized  "hot  spots"  cccuj red  on  the  "leeside"  (l.e.  topside)  of  the  vehicle.  The  National 
Aeronautics  and  Soace  Administration  is  ua'xlng  some  changes  to  these  areas  to  prevent  impacts  to  thn  Shuttle  cross-range 
capability.  Our  invclvesent  will  contlnu-:  through  the  r«malnxier  of  Cue  Orbital  Flight  Test  program  (two  more  flights 
scheduled  through  mld-1982j.  These  fJlghJj  /111  conclude  the  Air  Force  participation  in  formal  National  Aeronautics 
and  Space  Administration  verification  activities.  Since  all  Dep^^r'ment  cf  Defense  concerns  will  not  be  answered 
d:ring  the  Orbital  Flight  Tests ^  Air  Force  test  activity  will  continue  through  an  adequate  number  of  operational 
fiights  to  complete  the  test  objectives. 

(U)  lUS  Test  Program;  A  Defense  Systems  Acquisition  Review  Council  Milestone  II  review  of  the  Inertial  Upper  Stage 
program  was  held  in  Hatch  1978  and  recommended  proceeding  with  full  scale  development.  The  Boeing  Aerospace  Company 
Is  on  cpntract  fur  the  full  scale  development  ohase.  The  Defence  Systeoc  Acquisition  Review  Council  also  r«tcomsKnded 
production  of  an  initial  quantity  of  nine  Inertial  Upper  Stage  vehicles  (five  Fallonal  Aercuautlcs  ai>d  Space  Administra¬ 
tion  four  Department  of  Defense)  to  meet  planned  flight  schedules.  Because  of  the  high  coat  and  loMcdlatr  jperational 
need  of  Department  of  Defenae  d-^veloped  Space  Transportation  Systest  flight  hardware  (there  will  he  no  dedicated  test 
launches  cf  an  Inertial  Upper  Stage),  a  combined  Development  Test  and  Evalv'atlon/  Operational  Test  and  Evsluaricn 
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program  Is  being  conducted.  The  Inertial  Upper  Stage  teat  and  evaluation  focuses  un  system  performance,  reliability, 
maintainability,  and  compatibility  with  the  Space  Transportation  System. 

(U)  Vehicle  comoonent  qualification  testing  of  the  luertlal  Upper  Stage  began  in  August  1979  and  vas  completed  in 
November  1981.  The  primary  problem  which  delayed  the  qualifit.tatlon  program  was  the  unavailability  of  high  reliability 
space-quuHf led  electronic  piece  parts.  Structural  qualification  testing  of  the  Titan  configuration  was  initiated 
in  April  1980  and  completed  in  September  1980.  Structural  qualification  of  the  Spaca  Transportation  System  config¬ 
uration  started  in  September  1981  and  was  completed  in  Deceoiber  1981.  The  Inertial  Upper  Stage  Qualification  Test 
Vehicle  hes  bsen  completed  ard  the  vehicle,  using  inert  solid  rocket  motors,  has  been  stacked.  Qualification  Test 
Vehicle  testing  started  in  October  1980  and  was  completed  in  December  1981;  these  tests  confirated  the  system's  ability  to 
function  in  the  specii'ie '  vibration,  pyro-shock,  and  thermal-vacuum  environiasnts. 

(U)  In  the  Inertial  Upper  Stage  software  area,  the  flight  roftware  was  developed  by  TRW  and  tested  at  the  Boeing 
Aerospace  Corporation  facility  in  Rent  WA.  The  THan  flight  software  has  been  designed,  coded  and  has  completed  test  at 
Boeing.  Hartin  Marietta  Corporation  is  performing  the  independent  verification  and  validation.  The  mission  data  loads 
are  being  designeu  for  the  first  three  Department  of  Defense  spacecraft  and  fot  the  first  National  Aeronautics  and  Space 
Adminisrration-spcnsorcj  Tracking  and  Bata  Relay  Satellite.  Development  and  validation  and  verification  testing  of 
the  operational  software  for  the  Titan  configuration  Inertial  Upper  Stage  will  be  complete  iu  Jul  1982. 

(U)  Propulsion  system  development  testing  is  proceeding.  To  date,  seven  solid  rocket  motor  cases  have  been  burst 
tested  and  four  ca8»»s  have  be«n  skirt  tested <  lUS  ^lotor  case  development  and  verification  have  been  euceesfully  completed 
Motor  case  efficiency  is  at  the  atate-of-the-art  level  and  case  burst  data  show  little  scatter.  Skirt  ultimate  loads 
have  been  demonstrated  four  times.  In  addition  to  the  four  full  scale  nozzle  firing  testa,  six  large  and  seven  small 
Inertial  Upper  Stage  development  motors  (including  one  spin  motor)  have  been  successfully  fired  at  the  Arnold  Engineering 
*ond  Development  Center  TN.  Two  motor  firings  included  the  Extendable  Exit  Cone  (deployed  prior  to  the  test).  These 
firings  completed  the  motor  development  progrsm.  In  the  qualif icaticn  program,  one  burnt  test  and  twelve  additional 
motor  (six  small  and  six  large)  firings  remain.  The  firings  began  in  November  1981  with  the  successful  firing  of  a 
large  motor.  The  sualif ication  program  for  the  Titan  configuration  will  be  complete  in  July  1982  and  continue  through 
September  1982  for  the  Shuttle  configuration.  The  problem  of  propellant  cracking  in  the  boot  area  of  the  solid  rocktt 
motor  has  been  solved  and  confirmed  by  cold  X-raya  of  four  qufilif icatior  motors  (tvo  of  each  size).  Casting  of  the 
flight  motors  has  commenced. 

(U)  The  first  flight  vehicle  has  completed  acceptance  testing  (October  1981  —  19  days  ahead  of  schedule)  and  is 
now  at  Cape  CsAdveral  Air  Force  Station.  The  ground  test  portion  of  the  Inertial  Upper  Stage  program  will  conclude  with 
a  series  of  environmental  simuistion  tests  to  be  performed  on  the  Qualification  Test  Vehicle  at  Boeing  and  with  processing 
of  the  Inertial  Upper  Stage  Pathfinder  vehicle  through  each  of  the  steps  at  Cape  Canaveral  Air  Force  Station  and  Kennedy 
Space  Center  required  to  process  an  Inert, al  Upper  Stage  for  an  operational  launch.  The  Pathfinder  Vehicle  was  delivered 
to  Cape  Canaveral  Air  Force  Station  in  July  1981  and  has  begun  the  prcceaalng  flow  for  facility  activation.  Testing  will 
begin  on  the  launch  pad  in  Spring  1982. 
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(U)  Vandenberg  Air  Force  Base  Ground  Support  Syatem  Testing:  The  Martin  Marietra  Aerospace  Company  is  on  contract 
to  complete  the  requirements  definition,  equipisent  speciTication,  and  facilities  design  criteria  for  the  Vandenberg 
Air  Force  Base  launch  and  landing  site  for  the  Space  Shuttle.  Facilities  construction  and  equipage  is  in  progress 
with  Martin  as  the  prime  contractor.  Ground  Support  System  testing  will  focus  on  compatibility  of  ground  processing 
with  the  Space  Shuttle  Vehicle,  ground  operations,  supportability.  Air  Force  manpower /resources,  and  contractor  support. 
The  test  program  will  include  acceptance  testing  of  facilities,  installation  and  ground  system  tests  of  support  equip¬ 
ment,  and  Integrated  system  tests  of  the  Ground  Support  System  with  the  flight  vehicle  hardware,  leading  to  an  Initial 
Shuttle  Launch  Capability  date  of  October  1983.  Ground  System  Tests  (individual  facility  testing)  begin  in  late  1983. 
Integrated  Systems  Testing  (combined  flight  vehicle  and  ground  systems)  begins  in  early  19oA  and  completes  wi^h  the 
recovery  of  the  first  Solid  Rocket  Booster  set  after  the  first  launch. 

(U)  A  t'ornblned  test  piogram  is  planned  to  satisfy  both  development  and  operational  test  and  evaluation  obj|.ectlves . 

In  addition  to  the  testing  planned  on  Air  Force  designed  unique  ground  support  equipment  for  Vandenberg,  the  Air  Force 
will  ensure  that  the  National  Aeronautics  and  Space  AdDlnlstraMoa  designed  coauaon  support  equlnment  meets  Department 
of  Defense  requirements,  and  will  modify  and  test  that  equipment  when  appropriate.  Much  of  the  ground  proceasing  data 
obtained  at  Kennedy  Space  Center  will  bo  applicable  to  Vandenberg  Air  Force  base  due  to  the  similarity  of  Space  Transpor¬ 
tation  Syetem  equipment,  facilitiet ,  and  pro* edures.  The  Vandenberg  launch  capability  will  be  developed  to  meet  early 
launch  requirements  while  providing  a  tH>derate  growth  capability  (through  an  additional  increment  of  facilities  and 
equipment)  to  approximately  ten  launches  per  year  as  nationnl  launch  requirements  dictate.  The  Ground  Support  System 
evaluation  will  continue  through  the  attainment  of  the  ten  launches  per  year  capability. 

(U)  Operations  Capability  Development:  All  the  activltlea  (other  than  /rertlal  Upper  Stage  and  Vandenberg)  necessary 
to  provide  an  orderly  transition  of  Defense  payloads  to  the  Space  Transportation  System  ar?  Included  in  this  area: 

Inertial  Upper  Stage  flight  planning  and  control;  incorporation  of  Department  of  Defense  security  requirements  in 
National  Aeronautics  and  Space  Administration  Shuttle  ayatema,  development  of  the  facilities,  hardware,  and  analytical 
services  needed  to  integrate  Department  of  Defense  payloads  Into  the  Shuttle,  and  the  documentation  and  services  needed 
to  effectively  support  Department  of  Defense  Shuttle  users.  Test  and  evaluation  for  these  actlvltleir  is  being  planned 
as  needed  to  support  overall  piogram  mileatenes. 

2.  (U)  Operational  Teat  and  gvaluation:  Air  Force  teat  activities  are  being  conducted  as  part  of  a  combined  Development 

Test  and  Evalu4.t  ion/Operational  Teat  and  Evaluation  program  in  which  the  Air  Force  Test  and  Evaluation  Center  will 
participate  with  the  Air  Force  Systems  Command  in  National  Aeronautics  and  Space  Adminiscrctlon  activities,  will  Indepen¬ 
dently  evaluate  and  report  on  Department  of  Defense  test  activltlea,  and  will  work  with  Air  Force  Systems  Command  to 
provide  an  overall  systems  level  assessment  of  the  Space  Transportation  System  capability  to  meet  Department  of  Defense 
requirements. 


1219 


(’J)  Departaent  of  Defense  A<»ge«8gienr.  of  National  Aeronautics  and  Space  4dalnlgtratlon  Segaents;  Air  Force  Teat  and 
Evaluation  Center  vlll  participate  with  Air  Force  Syateaa  Coibaand  in  aonltorlng  and  observing  the  National  Aeronautics 
and  Space  Adalnl  strati  on  test  activity  and  asser^slng  the  capabilities  of  the  Space  Transportation  Systea.  This  evaluatlo 
activity  primarily  consists  of  monitoring  National  Aeronautics  and  Space  Adainlstratlon  Space  Transportation  Systea 
verification  efforts,  conducted  at  the  Kennedy  Space  Center  FL;  Johnson  Space  Center  TX;  and  Edvards  Air  Force  Base  CA. 
The  primary  focus  of  Air  Force  involveaent  In  National  Aeronautics  and  Space  Adainlstratlon  activity  Is  to  determine 
the  availability  and  the  capablll*:y  of  the  Space  Transportation  Systea  to  support  Departaent  of  Defense  requirements. 

For  the  first  flight  (April  1981),  all  Kennedy  Space  Center  ground  flow  activity  and  launch  operations,  Johnson  flight 
operations,  and  Edvards  A^r  Force  Base  landing  operations  were  observed  by  the  combined  Air  Force  Test  and  Evaluation 
Center/Alr  Force  Systems  Command  test  team.  Test  reports  were  published  on  all  significant  operations.  Due  to  the 
developmental  nature  of  the  first  flights,  no  overall  assessment  was  possible;  but,  the  areas  of  performance  and  launch 
rate  were  flagged  as  requiring  In-depth  review. 

(U)  Inertial  Upper  Stage  Test  Program;  Inerilal  Upper  Stage  test  and  evaluation  vlll  focus  on  system  performance, 
reliability  and  maintainability,  and  compatibility  with  the  Titan  III(34>D  and  the  Space  Transportution  System  and 
payloads.  Inertial  Upper  Stage  test  activity  is  being  performed  at  the  Boeing  facilities  In  Kent  VA  and  Cape  Canaveral 
Air  Force  Station  FL.  The  actual  buildup  and  checkout  of  the  Inertial  Upper  Stage  ic  handled  by  ccntractor  personnel. 

Air  Force  Test  and  Evaluation  Center  vlll  provide  an  Independent  evaluation  and  asscssement  of  the  Inertial  Upper 
Stage  tests.  Air  '^orce  Test  and  Evaluation  Center  and  Air  Force  Systems  Command  are  currently  condictlng  a  combined 
Development  Test  and  Evaluation/Cperatlonal  Test  and  Evaluation  program  by  observing  Inertial  Upper  Stage  factory 
testing  and  Inertial  Upper  Stage  pathfinder  teat  vehicle  processing  at  Cape  Canaveral  Air  Force  Station.  Air  Force 
Test  and  Evaluation  Center  Is  collecting  Information  to  support  an  Inervlal  Upper  Stage  production  decision  currently 
scheduled  for  March  1982. 

(U)  Vandenberg  Air  Force  Base  Oround  Support  Syatem  Teat  Program;  The  Ground  Support  System  testing  will  focus  on 
compatibility  of  ground  proc<»sslng  equipment  with  the  Space  Shuttle  Vehicle,  ground  operatlona,  aupportablllty.  Air 
Force  ounpower/reaourcea ,  and  contractor  support.  Much  of  the  ground  procaaalng  data  obtained  at  Kennedy  Space  Center 
will  oi:  applicable  to  Vandenberg  Air  Force  Base  due  to  the  similarity  of  the  Space  Transportation  System  equipment, 
facilities,  and  procedures.  The  Operational  Teat  and  Evaluation  teat  team  will  Initially  be  located  at  Cape  Canaveral 
Air  Force  Station  to  begin  collecting  data  for  the  Ground  Support  System  and  will  subsequently  transition  to  Vandenberg 
Air  Force  Base  during  Fiscal  Year  1984.  The  Ground  Support  Syatem  evaluation  will  continue  through  the  Vandenberg 
full  operatioi.al  capability  date.  Air  Force  Teat  and  Evaluation  Center  will  provide  an  Independent  evaluation  and 
aaaeasaent  of  the  Vandenberg  Air  Force  Base  Ground  Support  Syfitem. 

(U)  Operatlona  Capability  Developaw;nt ;  Air  force  Teat  and  Evaiuatlou  Center  will  participate  In  testing  of  the  oths 
Department  of  Defense  segments  and  provide  Independent  asaeaaaenta  of  operational  suitability  and  ef fectlveneas* 
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3.  System  Characterlstlca:  The  key  performance  parameters  of  the  National  Aeronautico  and  Space  Administration 
and  Department  of  Defense  developed  segments  are  shown  below: 

NASA  SEGMENT  -  SPACE  SHUTTLE  VEHICLE 


I™ 

OBJECTIVE 

CURRENT  ESTLMATE 

DEMONSTRATED 

REMARKS 

Payload  to 

160  nautical  miles 
28.5*  inclination 

65(000  pounds 

65,000  pounds  * 

14, 000  pounds 
(Orbiter  Vehicle  102) 

Baseline 

Reference 

Mission  1 

Payload  to 

150  nautical  miles 
98*inclination 

32(000  pounds 

28,300  pounds  * 
33,500  pounds  ** 

Baseline 

Reference 

Mission  4 

*  -  Mature  OV-103  Perforsianct  (requires  Improveaenta  in  Space  Shuttle  Haln 

Engine  thrust  and  Space  Shuttle  Vehicle  weight) 

**  "  Mature  0V'-103  Performance  with  Perfotnance  Augieentation 
(FilasM^at  Wound  Cases  for  the  Solid  Rocket  Boosters) 

AIR  FORCE  SEGMENT  -  INERTIAL  UPPER  STAGE 


ITEM 

OBJECTIVE  CURRENT  ESTIMATE  DEMONSTRATED 

REMARKS 

Payload  to 
Ceosynchronoua 
(Shuttle  Veraion) 

5,000  pounds 

5,087  pounds 

With  Extendable  Exit 

Cone 

Payload  to 
Geosynchronous 
(Titan  Version) 

4,000  pounds 

4,040  {.ounds 

With  Extdodahle  Exit 

Cone 

Reliaoi llty 

0.96  (goal) 

0,98  (threshold) 

0.985 

Accuracies  (3f) 
Position 

Velocity 

liK'llnation 

+  92  nautical  miles 
78  f^et/second 
+  0.12* 

^  44  nautical  miles 
>  46  feet /second 

0.073* 

Slnsttle  Version  at 

Ceosynchronoua  altitude 
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FY  198?  RDT&r  DESCRIPTIl’E  SUMMARY 


Program  Element:  #647 07F  Title:  Weather  Systems  (Engineering  Developaent} 

DOD  Mission  Area:  Global  Military  Environmental  Support.  #420  Budget  Activity:  Defense-Wide  Mlaslon  Support,  #6 

(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands)  \J 

Totsl 


Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Eatlmate 

Additional 
to  Cobspletion 

Eatlmt  ted 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT 

3,593 

3,786 

4,064 

8,417 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEHEWT  AND  MISSION  MEED:  The  Increasing  emphasis  on  Air  Force  operations  during  night  and  bad 
weather  periods  uaices  tKe  rapli^  and  accurate  deteraliuitioo  of  weather  conditions  of  increasing  importance.  The  Air  Force 
needs  to  use  weather  as  a  force  fntenslfler.  This  requires  an  upgrade  lu  weather  suppor^^;  equipment.  Several  developtaent 
projects  are  required  to  make  tula  upgrade  possible.  These  include:  dev^.lcpl1ent  of  equipment  to  process,  display,  and 
disseminate  weather  data  and  forecasts  In  fixed-base  and  tactical  weather  stations;  development  of  a  Doppler  weather 
radar;  and  testing  of  tactical  decision  aids  which  assess  weather  effects  on  precision  guided  munitions. 

(U)  BASIS  FOR  FY  1983  RD74E  REQUEST:  This  request  Includes  funds  for:  continued  full  scale  development  of  the  Autoomted 
Weather  Distribution  System  which  will  upgrade  fixed-base  and  tactical  weather  stations;  continued  Air  Force  contribution 
to  the  joint  Department  of  Defense,  Coauaerce,  and  Transportation  development  of  a  Doppler  weather  radar  (Next  Generation 
Weath>ir  Radar);  and  continued  testing  of  tactical  decision  aids  developed  to  support  precision  guided  munitions  based  on 
Infrared  sensors.  Funding  amounts  are  based  on  Initial  cost  estimates  by  Air  Force  Systems  Command  for  Automated  Weather 
Distribution  System  and  tactical  declaion  aids  as  well  ss  Initlsl  cost  estimates  by  the  joint  agency  aystem  prograe 
office  for  Next  Generation  Weather  Radar. 


COMPARISON  WITH  FY  1982 

DESCRIPTIVE  SUMMARY; 

¥X  1981 
Actual 

FY  1932 
Eatloate 

FY  1983 
Estimate 

FY  1984 
Eatlmate 

Additional 
to  Completlor, 

Total 

Estimated 

Costa 

RDT4E 

jjn 

3,795 

5,600 

Continuing 

Not  Applicable 

(U) 

OTHER  APPROPRIATIONS: 

Not  Applicable. 

1  >‘>0 
X  M  ^  w 


Pkograip  Eleuient:  1647  07F  Title:  Weather  Syg tent;  (Engineering  Dcvclopacnt) 

J^D  Mission  ilree:  Global  Military  Envlronnental  Support,  #420  4u(J'  ct  Activity:  gefense-vlde  Hlselon  Support,  #6 

(U)  DETAILED  BACIICGROUND  AND  DESCRIPTION:  The  efforts  lit  this  progrsa  eleneat  will  fund  developaent  of  equlpaent  and 
techniques  bringing  a  long  overdue  upgrade  of  Air  Force  Air  leatbe.*  Service  support.  This  upgraded  wei.ther  support  will 
make  weather  a  force  Intenslfler  on  The  battlefield  and  will  develop  greatly  laproved  severe  stora  detection  and  warning 
through  Joint  agency  efforts.  The  following  are  addressed:  AblGHATED  WEATIiEH  DISTRIBUTION  SYSTEM  which  will  autoaate  niost 
weather  data  handling  tasks  within  each  Air  Weather  Service  weather  station  at  aajor  Air  Fcrce  Bases,  soue  Aray 
installations,  and  Air  Force  tactical  facilities.  This  systea  %rlll  use  a  alnlcoaputer  to  accelerate  data  handling, 
incorporate  aore  efficient  forecast  preparation  techniques,  and  speed  df^seainatlon  of  precise  ami  up-to-date  weather 
intelligence.  Once  obaervatloua,  foreceata,  and  weather  warnings  becoae  available,  the  aystea  will  display  thea  to  the 
forecaster  and  local  users.  ADVANCED  WEATHER  RADAR  will  provide  a  greatly  laproved  stora  detectfon  mud  warning  capability 
through  a  Joint  Departaent  of  Defense^  Coaaerce,  and  Transportation  developaent  and  procureaent  prograa  (called  Next 
Generation  Weather  Radar).  A  Joint  progrsa  office  has  been  foraed  with  representatives  froa  each  cf  the  participating 
agencies.  This  radar  will  detect  severe  surface  wind,  hall,  tornadoes,  and  turbulence  using  Doppler  techniques;  lutoaat? 
thuk'der:<tora  tracking;  aecsisrate  severe  thunderstora  identification;  and  laprove  warning  accuracy  and  tlaellneas  through 
use  of  interactive  warnlng-prep&ration  techniques.  BATTLEFIELD  WEATHER  SYSTEMS  will  support  eaployaent  of  weapons  using 
visible.  Infrared,  snU  radar  sensors.  The  Air  Weather  Service  does  not  have  the  capability  to  provide  tho  detailed  and 
effective  projections  of  weapon  ayatea  perforaance  In  current  or  forecast  target  weather  conditions  for  the  aodern  faally 
of  piuclsion  guided  aunltlous.  Tactical  decision  aldi^  will  provide  the  needed  capability.  This  progrsa  eleaent  provides 
funds  for  testing,  evaliaatlon,  and  lapleaentstlon  of  tactical  decision  aids  with  specific  weapon  ayateaa. 

(U)  ilELATED  ACTIVITIES:  Progrsa  Eleaent  64707F  began  In  FY  1961  aa  an  outgrowth  of  Project  ‘i09?,  Weather  Systeu, 

PE  64T^F,  Other  Operational  Equlpaent.  PE  637071,  Weather  Systeaa  (Advanced  Developsieut),  acconpllshea  advanced 
development  projects  whose  results  support  PE  64707F.  Funds  for  procureaent  of  systems  developed  in  PE  64707F  are 
Included  In  ?E  35111F,  Weather  Services. 

(U)  WORK  PERFORMED  BY:  Progrsa  asnageaent  for  AuCoaated  Weather  Distribution  Systea  Is  provided  by  Electronic  Systeas 
Division,  Hanscoa  Air  Force  Base,  HA.  Developaent  of  the  Advanced  Weather  Radar  ia  pursued  bv  the  Joint  Systea  Prograr. 
Office  for  Next  Generation  Weather  Radar  which  is  located  within  Depav'taent  of  CoMerce. 

( U )  PROGRAM  ACCOMPLISHKgrr;S  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  ACCOMPLISHMENTS:  Automated  Weather  Distribution  Syatea  developaent  began  with  preparation  of  request 
for  proposal,  study  of  contractor  veraua  blue  suit  imlntenance  trade-off a,  preparation  of  contrret  atretegy,  source 
selection  planning,  and  laaue  of  draft  request  for  proposal  to  industry  for  coawKnt.  Advanced  Weather  Radar  (or  Next 
Ctneracicn  Weather  Radar)  development  constated  of  system  definition  study  by  both  govert'jw&nl  experts  and  contractora  and 
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Program  Eleaent:  #64707?  Weather  Syatcaa  (Engineering  Developaent) 

DOD  Nlaslor.  Area:  Global  Military  Environaental  Support,  #420  Budget  Activity:  l>efenae-vlde  Klaalon  Support,  #6 

preparation  of  ayatea  definition  phaa*i  requeat  for  propoaal.  Finally,  teating  of  tactical  deciaion  aida  lupporting  InfL'a** 
red  weapona  began  with  Air  Force  Syatema  Contaand  and  Air  Weather  Service  repreaentativea  participating  in  weapon  ayacexa 
teaca  by  the  Air  Force  Teat  and  Evaluation  Cecter.  Minor  funding  (lean  than  $1C]K)  supporting  cooperative  efforta  with 
Department  of  Commerce  continued  In  an  effort  to  evaluate  low  cc  >■  candidatea  for  Wind  Sounding  and  Improved 

Weather  Reconnaiaaance  ayatema. 

2.  (U)  FY  1982  Planned  Program:  Automated  Weather  Diatribullcn  Syatem  development  will  continue  with  aubelaalon  of 
requeat  for  proporal  to  Induatry  and  initiation  of  aource  aelection.  Advanced  Weather  Rudar  (or  Next  Generation  Weather 
P^dar)  development  will  continue  with  evaluation  of  alrernativc  ayatem  dealgt.  propoaala  and  award  of  multiple  contracta 
for  ayatem  definition  atudiea.  Evaluation  and  teating  of  tactical  declalcn  alda  to  aupport  infrared  ayatema  will  continue 

3.  (U)  FY  1983  Planned  Program:  Automated  Weather  Diatributlou  Syatem  development  will  continue  with  development 
of  the  prototype  ayatem  which  will  conaiat  of  a  minicomputer,  aaaociated  communicatlona  equipamnt,  ak,d  the  aoftware 
required  for  rapid  and  efficient  forecaat  preparation*  Advanced  Weather  Radar  (or  N<>3Xt  Generation  Weether  Radar)  develop*’ 
oent  will  continue  with  development  of  a  prototype  Doppler  weather  radar  ayatem.  Evaluation  and  teating  of  tactical 
deciaion  aida  to  aupport  infrared  ayatema  will  be  completed*  Thla  year* a  eatimate  for  FY  1^83  w«a  reduced  and  FY  1984 
was  Incruaaed  to  adjuat  to  program  office  funding  requirementa  for  execution  of  the  approved  achedule. 

4.  (U)  FY  193<-  PLOWED  PROGR4M;  Automated  Weather  Diatributlon  Syatem  development  will  continue  with  aoftware 
dev/Iopment  and  hardware/aof tware  Integration  In  preparation  for  teat  and  evaluation  in  FY  1985.  Development  of  a 
Doppler  weather  radar  prototype  ayatem.  will  alao  continue. 


5.  (U) 

t>.  (U) 

7.  (U) 


PROGRAM  TO  COMPLETION:  Thi^  la  a  continuing  program. 
MILESTONES;  Not  Applicable. 

RESOURCES;  Hot  Applicable 
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FY  1983  R0TSE  DESCRIPTIVE  SUMMARY 


Prograu  Element:  #64735? 

DOD  Mission  Area:  Other  Teat  and  Evaluation  Support,  #454 


Title  Range  Improvement 

Budget  Activity:  Defense-vlde  Mlaaton 
SupporV,  _ 


(U)  RESOURCES  (PROJECT  LISTING):  ($  In  Thouaande) 


Project 

Number 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

FY  1981 
Actual 

lt,V6^ 

FY  1982 
Estimate 

I57($l!r“ 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 
Continuing 

Total 

Estimated 

Costa 

Not  Applicable 

2152 

2285 

2286 

6510 

Mlaslon/Englnecring  Support 
Threat  Syateas 
Instrumentation 

Flight  Teat  Simulators 

1,800 

8,109 

2,000 

-0- 

3,200 

15,815 

3,600 

-0- 

2,900 

11,911 

4,000 

6,500 

2,700 

13,033 

1,200 

6,000 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Wartisie  experience  haa  shown  that  a  disproportionate  number  of 
losses  occur  among  aircrews  during  their  first  ten  combat  missions.  There  Is  a  continuing  requirement  to  reduce 
those  losses  by  more  realistic  training  and  tsstlng.  Additionally,  the  growing  costs  of  mod  .rn  weapoa  systema  makes 
it  Imperative  that  the  effective  utilisation  of  test  and  training  resourceu  be  Improved  as  much  ‘is  possible.  This 
program  contributes  to  the  qualitative  Improvement  of  cop.bat  operational  forces  by  developing  Instrumentation  end 
threat  simulator  systems  to  Increase  the  effectiveness  of  Development  and  Operational  Test  and  Training  and  Irrge- 
scale  exercises  world  wide. 


(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST:  This  request  includes  funds  for  lour  projects.  The  Mission/Engineering  Support 
project  primarily  funds  a  Systems  Engineering  Technical  Asslstsnce  contractor  who  conducts  engineering  and  sianage** 
rent  evaluations  and  writes  system  specifications  and  statements  of  work.  Instrumentation  funds  continued  develop** 
meat  -  :  the  Air  Combat  Maneuvering  Instrumentation,  the  Advanced  Tlme*’S>>ace-Po8ltlon'’In8ti\:;mentatlon  and  the  Mlssll.t 
End  Csm-3  Evaluation  Study.  Threat  Systema  will  fund  completion  of  the  AN/MSQ-T13,  I-Band  Coc^isunlcatlons  Date  Lliik 
Jaffiser,  and  Antiaircraft  Artillery  Visual  Cueing.  Development  will  continue  on  the  Ground  Control  Intercept  Coastand 
and  Control,  the  AN/MSQ-Tll,  the  Laser  Weapon  System  and  the  Low  Altitude  Threat  Radar.  The  Flight  Test  Simulators 
pro)ect  Is  being  transferred  from  Program  Element  6473SF  to  consolidate  threat  simulator  hardware  developments. 

Ttiia  project  develops  prototype  threat  simulators  to  test  Air  force  weapons  wystems  such  as  Airborne  Self-Protection 
Jammer,  B-l3,  LANTIRN.  HAVE  EXIT  and  TR-l.  Cost  estimates  resulted  from  detailed  independent  cost  snalysea. 


(U)  COH>*ARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  ($  In  Tt>ooaands> 


FT  1981 

TTjroo^ 


FY  1982 
Estimate 


n  ’983 

Estimate 

26,260 


Total 

FY  1984  Additional  gatlmateo 

Estimate  to  Completion  Cost _ 

IV, $66  Continuing  Not  Applicable 
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Piogian  Element:  #6A735P 

DOD  Mitoion  Are*:  Other  Teit  ^nd  Evaluation  Support,  #A54 


(U)  OTHER  APPROPRIATION  FUNDS: 


Procurement,  Other  (PE  #27A29F) 
Procurement,  Other  (PE  #11897P> 
Procurement,  Aircraft  (PE  #27A29F) 

*  Includes  initial  eparea 


FY  1981 
Actual 
39,673 
IA.058 
6,400 


FY  1982 
Estimate 
Ai,167 
i:  699 
6,800 


Title  Range  Improvement 

budget  Activity:  Defensii-wide  Mi??.tion 
Support ,  #6 


FY  1983 
Eatlcate 
68,217 
37,965 
4,300 


irc  1983 
Ketimate 
81,400 
44,466 
8,200 


Additional 
to  Completion 
Continuing 
Continuing 
Continuing 


Total 

Estimated 

Cost _ 

Not  Applicable  * 
Not  Applicable  * 
Not  Applicable  * 
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Prograa  Eleaent;  #6A735P  Tlti«  Range  laprovcacnt 

DOD  Mleeion  Are*;  Other  Te;;t  end  E\>*lu«tlon  Support,  #4SA  Budget  Activity:  Defenee-wlde  Ml««lon 

Support.  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTIOK;  A  President!*!  Blue  Ribbon  Defense  Report.  Governaent  .\ccou.^tlng  Office 
(GAO)  Report*  and  o'“her  docuaente  Identify  deflclencle*  In  the  Air  Kcrce  ability  to  conduct  Operatlcnal  Teat  and 
Evaluation  (OT&E)  and  training  In  a  realistic  coabat  envlronnenf,.  Thf^ae  deficiencies  have  a  direct  lapact  on  the 
eoabat  effectiveness  and  survivability  of  strategic  and  tactical  aircrews  anJ  weapon  aysteas.  Much  of  tne  current 
OTAE  and  training  la  still  conducted  In  an  enyl^onaent  which  provld'^e  little  realistic  threat  slaulatlon.  This 
prograi.  end  the  associated  procureaent  prograaa,  la  a  past  of  the  Air  force'*  ovetall  Range  laoroveaent  Prograa. 

This  progru  conducts  full'-icale  engineering  devclopaent  clfnrta  to  Increase  real Isa  In  davelopaent  and  operational 
testing  end  training.  It  conducts  nuaerous  low  coat  efforts  in  Instrumentation  and  slaulatlon  as  a  part  of  the 
integrated  "Range  laproveaent  Plan"  noted  above.  The  prograa  will  pay  high  dividends  In  ellalnatlng  the  teat  and 
cralntng  deficiencies  whlcn  currently  exist.  The  end  result  will  be  laproved  weapon  systea  effectiveness.  Increased 
aircrew  coabat  proficiency  and  a  reduction  In  anti^lpat:cd  alvcrew  and  weapon  ayataa  coabat  loaaea. 

(U)  RELATED  ACTIVITIES;  Thla  prograa  eleaean,  In  conjunction  with  the  procuteaent  piograaa  In  PE  11897F  end  P£  ?7A?.9?, 
fora*  the  Integrateu  USAF  Range  laptoveaent  Prograa.  This  prograa  le  coordinated  with  the  other  services'  range 
Bodernlxatlon  plan-;;. 

WORE  PERFORMED  DYi  This  profi/aa  Is  i.sn*ged  by  the  Aruiaaent  Divlolon.  Eglln  AFB  PL.  Major  contractors  include 
Cubic  Cor.  .  San  Olego  CA;  CenerAl  Dynsalca  Corp.  Fr  Worth  TX;  Emerson  Ele-tric  Corp.  St  Loula  MO;  and  Metric  Cerp.  Ft 
Walton  Beach  FL. 

PROOHAM  ACCOMi-LISWEKTS  AND  FUTURF  PSGORAMS; 

!•  (D)  F>‘  1981  and  Prior  Accoapllshaents;  In  conjunction  with  the  Rivy,  this  prograa  funded  nonrecurring  engi¬ 
neering  associated  with  developaent  of  Air  Coabat  Heacuvcrxng  Xnstruaentatlon  (ACMl)  now  in  oper^^ ion  In  several 
locations.  Also  funded  were  ACXI  relsteC  iaproveaents  for  ua*  In  joint  Kavy/Air  Force  Air  Coabat  and  Air  Intercept 
Missile  Evaluations.  TestloR  was  coopleted  on  a  reaote  television  scoring  systea  to  provide  weapon  scoring  on  un- 
eanned  ranges.  The  aajorlty  of  the  work  relating  lo  Modular  Threat  Ealtter.  and  *  Psdar  Bocb  Scoring  Syotca  for 
the  Strategic  Air  Coaaand  was  coapleted.  The  Air  Pore#  and  Navy  have  jointly  developed  a  low-coat  rockst  staulating 
aorface-t  ;>-ali  alaelU  launches  to  trai  l  aircrews.  Developaent  la  coaplete  on  the  AN/MST-TllA  Multiple  iLaittei  Systee 
capable  of  duplicating  63  threat  signals. 

FY  1982  Program;  Developaent  pfogr*aa  being  coaylcted  are  the  Missile  End  Caae  Evsluetlon  Study, 

Envelope  Scoring,  Tacticsl  Stratesic  Coaaaod  and  Control,  I^banH  Coaaanlcaclona  Data  Link  Jaaver,  and  Modular  Threat 
Eaitrera.  Hew  developaenta  Includu  X-Eand  CoMunlcatlons  Date  Link  Joaaer,  User  Weapon  Systea.  Mo/;ular  Threat 
Emitter  Update,  Ground  Control  Intercept  Cvwaaad  and  Control,  Low  Altitude  Threut  Radar,  Unafsaaed  Threat  Eaitrer. 
the  AN/MSQ-Tll  and  Antiaircraft  Artillery  Vlauel  Cueing.  These  ialtletlvea  are  re.|ulred  to  provide  our  operational 
aircrews  realistic  tralrlng  ai^inst  modem  Soviet  electronic  warfare  ayateaa. 


1  *>97 

X  t.#  «M  ; 


Progrsa  Eleaect:  #6A735F 

Don  Mission  Ar®^:  Oth®r  T®«t  and  Evaluation  Support,  #454 


Tltl®;  R®nge  I«prov®a®nt 

Budget  Activity.*  D®f®p«®~wld®  Mlasion 
Support,  #6 _ 


3.  (U)  FY  1983  Planned  Program:  Development  will  be  coapleted  on  thi  AN/MSQ-T13  Update,  Antiaircraft  Artillery 
Vlaual  Cueing  and  the  Inland  Cowninlcatlcna  Data  Link  Ja-iaer.  Work  contlnuee  on  Air  Coabat  Naoi^uverlng  Inatrueenta- 
tion,  Mlaallt.  End  Ga.ie  Evaluation  Study,  Advanced  Tlae  Space  Poaltlon  In*.truavntatlon,  the  ANAiSQ-TllA,  Ground  Control 
Intercept  Co^eand  and  Control,  Laaer  Vmapon  Syatea,  Hoduiar  Threat  Enltter,  and  Lov;  Altitude  Tnreat  Radar.  Within 
the  Flight  Teat  Simulator  project,  development  work  beglna  on  the  Bark  Trap  radar,  continue®  on  the  SADS  VIII  and 
Hoduiar  Generic  raaara,  and  la  crmplet«2  on  the  SADS  VI  radar.  Flight  Teat  Simulator®  waa  added  to  the  program  elament 
to  consolidate  threat  simulator  hardware  developments. 

4.  (U)  FY  1984  Planned  Program;  During  this  period,  development  work  v  .il  be  complete  on  the  Advanced  ^'inc  Space 
Position  Instrumentation,  the  AN^SQ-TllA,  Ground  Coni:  1  Intercept  Command  and  Control  and  the  Modular  Threat  Emitter. 
Work  continues  on  the  Low  Altitude  Threat  Radar  and  SADa  VIII.  New  develop.-’^nt  starts  Include  On  Board  Electronic  War¬ 
fare  System  and  look  Down,  Shoot  Down  Radar. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  effort. 

6.  (U)  Milestones:  Not  applicable. 


7.  (U)  Resources:  Not  applicable. 


Project:  #  22b5 

Progrea  Element:  #  64735F 

DOP  Hleeion  Areei  Other  Teet  end  Eveluetlon  Support,  #^54 


(U)  DETAILED  BACKGROUND  ANb  DSSCRlPTiOK:  Operftloncl  renge  def ictencl«*a  exist  In  the  USAF  eblllty  to  conduct 
')>>erfitlonel  ^relnlug  end  testing  end  evaluetion  under  reelietic  coabet  wondiclono:.  Realistic  test  end  trulnlng 
progrcBs  Increese  th»:  survivability  of  new  veepon  systeae  end  the  improved  2oabet  reediness  of  stretcglc,  rectlcel, 
end  sir  defense  aircrews.  This  project  corrects  test  end  tretnlng  deficiencies  by  d»^veIoplng  threat  radar  systems 
to  slaulete  enemy  surfece-to-elr  alealle  fire  control  radars,  entlelrcreft  artillery  radars,  oerly  warning  end 
acquisition  leders.  Jamming  equlpaent,  and  air  defense  coeaand  and  control  syatems.  Different  degrees  of  dupllcatlcn 
are  Lullt  Into  threat  radar  8lmuic.tors  to  satisfy  Air  Force  testing  and  training  requirements  at  the  loifest  cost. 

An  emitter  simulates  the  threat  syctem's  emitter  characteristics.  An  caii tter-receiver  slaulates  the  threat  radar's 
radio  frequency  characteristic  and  provides  some  representation  of  Its  basic  receiver  and/or  displays.  An 
emitter'-recelvar-processor  Is  an  electrical,  representation  of  the  threat  radar  systam.  A  replica  is  a  functional 
repteaentatlo 1  of  the  complete  threat  system. 

(U)  RELATED  ACTIVITIES;  Hardware  developaents  under  this  project  axe  coordinated  with  procurements  programmed 
under  Program  Plements:  11^97F,  Training  Offanslve;  and  27429F^  tanga  laprovemant  Equipment,  thla  project  relatea 
it  64738F,  Protective  Systens  which  requires  enemy  threat  simulator!  for  Dcvalopmcnt,  Test  and  Evaluation  of 
elcctionlc  countermeasures  (EQI). 

(U)  WORK  PERFORKED  BY:  Tasks  under  thl»  project  are  managed  by  the  Armament  Dlvialon,  Eglin  AFB  FL.  The  major 
contractors  are  General  Dynamics,  Fort  Worth  TX;  Metric  Syet-ms,  fort  Walton  Beach  FL;  American  Eltcrronlca  Lebor- 
ratory,  Philadelphia  PA;  Varker  Division  of  Whittaker,  Chataworth  CA;  -jend  Hartln'-harlatta,  Denver  O). 

( U 1  PROGRAM  ACCOMPLI SHHEMTS  AHC  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Trior  Accompllahswnta;  A  study  of  i  comaand,  control  and  communication  ayatema  used  by 
the  enemy  In  air  defense  wae  completed  and  a  prototype  slmulatcr  of  enemy  threat  radais  (auch  as  the  AM/MSQ-713 
end  AN/H$Y*'T1)  was  built.  Work  was  Initiated  on  the  Modular  Threat  Emitters.  DupliCMvts  of  tactical  command  and 
control  ayatema  to  be  used  In  aircrew  ECN  training  were  developed  and  the  equipment  was  tested.  Work  on  the  D'Bsnd 
Communlca: Ion  Data  Link  Jsmiser  was  Initiated  and  the  Threat  Training  Syetems  Study  was  completed.  Simulator  Valt- 
aatlon  continues  from  previous  Y«ern. 

2.  (U)  IT  19d2  Progvam;  Developcaent  will  be  completed  on  the  I>-Band  Communication  Data  Link  JAamar,  Tactical/ 
Strstegic  Cottksnd  and  Control  Syecem^,  Modular  Threat  Emitter,  end  Antiaircraft  Artillery  Visual  CueUtg.  Work 
continues  on  fhc  AN.^SQ-Tll.  New  simulator  dcvelopskants  will  Include  Gtousd  Control  intercept  Command  and  Control, 
I’-Band  Coeaun  lest  Iona  Data  Link  .Uamer,  Laser  Weapon  System,  Modular  Threat  Emitter,  Low  'Itltude  Threat  Radar, 
Uaivinned  Threat  lUiltter  and  th?  Ak/MST-TIIA. 


Title:  Three  .  Systems 

Title:  Range  Impro^rement 

Budget  Activity:  Dafauee-wrio  K;  :slon 
Support,  i^tv 


i 


Project:  #  2^.85  Title:  Threat  Systeog 

Program  Element:  #  Title:  Range  laproveoent 

DOD  Mlaaion  Area:  Other  Test  and  Evaluation  Support,  #454  Budget  Activity:  Dcfenae-vlde  Mission 

Support ^  #6 

3.  (U)  FY  1983  Plaaued  Program:  Continuing  efforts  include  Ground  Control  Intercept  Command  end  Control,  I~Band 

Comiminlcatlona  Dat&  Link  Jammer,  Laser  Weapon  System,  Modular  Threat  Emitter  Update  and  the  Low  Altitude  Threat  Radar. 
Efforts  being  completed  Include  the  AV/MSQ-ri3  and  the  AN/MSQ-TllA. 

4  (U)  FY  1984  Planned  Program:  During  this  period,  development  work  will  be  completed  on  the  AN/KSQ-TllA, 

Ground  Control  Intercept  Coumand  and  Control  and  the  Modular  Threat  Emitter  Update.  Work  will  continue  on  the  Low 
Altitude  Threat  Radar.  New  developments  Include  the  On  Board  Electronic  Warfare  System. 

5,  (U)  Project  to  Completion:  This  is  a  continuing  project. 

6,  (U)  Milestones i  Not  Applicable. 


Total 


(U) 

Reeourcesi 

RJT&E 

FY  1981 

Actual 

8,109 

FY  1982 
Estimate 

900 

n  1983 

Estimate 

12,187 

FY  1984 

Estimate 

13,600 

Additional 
to  Completion 
Continuing 

Estimated! 

Cost 

Not  Applicable 

8.  (U) 

Couparlfton  with  FY 

1081  Budget  Data: 

ROT&E 

FY  1981 
Etitlmate 
8,800 

FY  1982 
Estimate 

I5,i06 

FY  1983 
Lstlmate 

nrgocT" 

FY  1984 
Estimate 

Additional 
to  Completion 
Ccutlnulng 

Total 

Estimated 

Cest 

Not  Applicable 

i 


PrOjCct;  #  6510  Title;  Flight  Test  Simulators 

Prograa  Element:  #  64735F  Tltlf :  Range  Improvement 

DOD  Mlaslon  Area;  O^-her  Test  and  Evaluation  Support,  #454  Budget  Activity:  Defenae~wlde  Mission 

Support/  H 

(U)  DETAILED  BACKGROUND  AND  DESORIFTION:  Ttiere  la  a  contimiJcg  and  expanding  need  to  flight  teat  and  evaluate  new 
and/or  modified  electronic  warfare  (EU)  equipment  to  counter  new  Soviet  defensive  a/atems  prior  to  a  production 
decision.  These  mue;:  be  conducted  In  a  simulated  threat  environment  and  require  many  threat  radars.  In  the 

past,  the  adaptability  of  airborne  ECM  systems  was  quite  limited.  However,  new  Rada?  Warning  Receiver  (RWR)  signal 
processing  schemes  are  highly  adaptive  and  make  it  extremely  difficult  to  construct  a  teat  for  such  equipment  without 
a  large  number  of  instrumented  threat  systems.  This  project  was  transferred  from  PB  64738F,  Protective  Systems,  to 
consolidate  thre&i  simulator  h?.rdware  developments. 

(U)  RELATED  ACTIVITIES:  Hardware  developmenta  under  this  project  are  coordinated  with  procurements  programmed  under 
Program  ElemenfT^  IISS/F,  Training  Offensive;  and  27429F,  Range  Improvement  Equipment.  This  project  relates  to 
P£  6's738F,  Protective  Systems,  which  requires  enemy  threat  almulatota  for  Development,  Teat  and  Evaluation  of  electronic 
warfare  jammers  and  radar  warning  receivers. 

(U)  WORK  PERFORMED  BY:  Tasks  under  this  project  are  managed  by  the  Armament  Division,  Eglln  AFB  FL.  The  major 
contractors  are  General  Dynsmlcs,  Fort  Worth  TX;  Hetrlc  Systems,  Fort  Walton  Beach  FL;  RCA,  Moorsto«m  NJ;  and  the 
Georgia  Institute  of  Technology. 


(U)  PROGRAM  ACCOMPLI SHMCNTS  AND  PUT?JRE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Acccmpllshments:  Not  Applicable 

2.  (U)  FY  1982  Program:  Not  Applicable 

FY  1983  Planned  Program:  The  Generic  Rader  wiJl  be  :  ompleted.  VorK  wiil  continue  on  the  SAI^S  VIII 

yy  19^^  Planned  Program:  Work  continues  on  the  3ADS  VIII.  New  development  starts  Include  the  Look  Down, 
Shoot  Down  Radar. 


5.  (U)  Project  to  Completion:  This  Is  s  continuing  project. 


6.  (U)  Milestones:  Not  Applicable. 

Total 


7.  (U)  Resources: 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

RDT4E 

-0- 

-0- 

^,500 

6,000 

Continuing 

Not  Appllcsblc 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #64747F 

DOD  Mission  Area;  Other  Test  and  Evaluation  Support,  #454 
(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 


Project 

Number 

TITLE 

FY  1981 
Actual 

FY  1982 
Estimate 

TOTAL  FOP  PROGRAM  ELEMENT 

3,756 

3,088 

1209 

Nuclear  Effects  Simulation 
Test  Facilities 

2,428 

1,700 

2064 

HAVE  i^OTE 

1,328 

1,388 

Title:  Electromagnetic  Radiation  (EWl)  Test  Facilities 
Budget  Activity;  Defense-Wide  Mission  Support,  #6 


FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

7.487 

7,459 

Continuing 

Not  Applicable' 

6,100 

6,100 

Continuing 

Not  Applicable 

1,387 

1,359 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  HEED:  Nuclear  weapon  detonations  generate  electromagnectic  pulses 
which  can  damage  electronic  components.  Nonnuclear  electromagnetic  emissions  such  as  Jamming,  may  also  result  in 
component  damage.  The  equipment  malfunctions  resulting  from  these  electromagnetic  environments  may  cause  a  significant 
reduction  in  weapon  system  effectiveness.  This  program  element  provides  funds  to  operate  and  maintain  test  facilities 
and  analysis  capabliltl(?s  to  determine  the  ability  of  weapon  systems  to  operate  in  nuclear  (Project  1209)  and  non¬ 
nuclear  (Project  2064)  electromagnetic  environments. 


(U)  BASIS  ^OR  FY  1983  RDT&E  REQUEST;  The  requirement  to  test  weapon  system  survivability  la  nuclear  and  nonnuclear 
electromagnetic  environments  Is  continuing.  Examples  of  systems  which  are  planned  for  testing  in  simulated  nuclear 
electromagnetic  pulsu  environments  include  the  E-4B  (Airborne  Command  Post),  Ground  Launched  Cruise  Mieslle,  ?-l6, 
TACAMO,  EC-135  and  MX-ALCC  Missile.  Examples  of  systems  t”  be  analyzed  in  nonnuclear  electromagnetic  radiation 
environments  Include  the  Low  Level  Laser  Guided  Bomb  and  the  .llgh  Speed  High  Altitude  Target.  The  estimated  costs 
are  based  on  past  program  experience,  adjustments  for  expected  cost  growth  and  the  worklox  .  projected  to  support  the 
above  projects. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPT:^'!  SUMMARY; 

FY  1981  FY  1982 
Estimate 

RDT&E  3,000  3,327 


FY  1983 
Estimate 
3,661'* 


Total 

FY  1984  Additional  Estimated 

Eatimate  to  Complotion  Coata 

Continuing  Not  Applicable 


(U)  OTHER  APPRO::»RIATION  FUNDS:  Not  applicable. 
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Program  Element:  #647A7F 

DOD  Mission  Area:  Other  Test  and  Evaluation  Support,  #454 


Title:  Electromagnetic  Radiation  (EMR)  Test  Facilities 
Budget  Activity:  Defense-Wide  Mission  Suppoit,  #6 


(U)  DETAILED  BACKGROUHD  AMD  DESCRIPTION:  This  program  is  for  development,  acquisition  and  baseline  support  of  test 
facilities  which  simulate  the  nuclear  and  nonnuclear  electrosagnetlc  environments  in  which  the  weapon  systems  may  be 
required  to  operate*  The  principal  nuclear  simulation  facilities  are  the  vertically  and  horizontally  polarized  elec¬ 
tromagnetic  pulse  dipoles  and  the  In-f light  electromagnetic  pulse  simulation  facility  (TRESTLE).  These  facilities  are 
used  to  test  aircraft  and  missile  systems  in  various  operational  configurations*  Additional  capabilities  Include 
portable  electromagnetic  pulse  generators  for  remote  site  teats  and  laboratory  used  for  testing  of  Individual 
electronic  components*  The  nonnuclear  effort  provides  facilities  for  aasesing  the  auvceptibllity  of  weapon  systems  to 
nonnuclear  electromagnetic  radiation*  This  radiation  comes  from  hostile  or  friendly  sources  such  as  radios,  radars, 
jammers,  or  other  electronic  devices*  These  sources  can  illuminate  the  weaj>on  for  lengthy  periods  of  time  such  as  when 
the  weapon  Is  enroute  to  the  target*  The  principal  nonnuclear  test  facility  is  the  Electromagnetic  Compatibility 
Analysis  Facility,  an  anecholc  chamber  where  air-launched  weapons  can  be  radiated  by  a  variety  of  signals*  The  data 
collected  during  testing  Is  also  used  to  update  test  methods  and  acquisition  specifications,  design  standards,  and 
maintenance  technical  orders  to  Insure  that  the  weapon  system  is  Immune  to  those  radio  frequency  emanations  whch  It  may 
encounter  during  Its  life  cycle  from  stockpile  to  target*  Weapon  systems  program  offices  arrange  for  testing  time  and 
provide  iiest  re^iources  and  test  costs. 

(U)  RELATED  ACTIVITIES;  Nuclear  Effectc  Simulation  Test  Facilities,  Project  1209,  is  related  to  Program  Element  64711F, 
Systems  Survivability  (Nuclear  Effects).  Work  performed  under  Program  Element  64711F  develops  weapon  system  nuclear 
effects  survivability  assessment,  testing  and  hardening  techniques,  while  Project  1209  is  directed  at  Implementing  a 
testing  capability  for  one  nuclear  effect,  electromagnetic  pulse*  The  Air  Force  Weapons  Laboratory  is  responsible  for 
coordinating  these  efforts*  Project  2064  (HAVE  NOTE)  Is  the  Air  Force  Implementation  of  the  Office  of  the  Under 
Secretary  of  Defense  R^tsearch  4  Engineering  directed  Special  Electromagnetic  Interference  Project  which  directs  all 
three  services  to  test  their  air-launched  weapons  and  share  test  results  and  conclusions.  Trl-servlce  reviews  are  held 
periodically. 

^  WORy  PERrCiOtED  BY;  Projc'*"  1209  Ic  managod  by  Air  Syats*:a  Comm.nand  through  the  A1  ’  Force  Weapona  Labora¬ 

tory,  Kirtlend  Air  Force  Base,  NM.  Dynalectron,  Washington,  DC,  la  the  facllltlea  support  contrsetor.  Project  2064 
Is  managed  by  Air  Force  Syaiama  Command  through  the  Rome  Air  Development  Center,  Grltflsa  Air  Force  Base,  NY. 

The  teat  support  contractor  Is  Alantlc  Research  Corp.,  Washington,  O.C.  Hardneaa  criteria  development  for  acqulaftlon 
speciflcationa  and  standards  la  performed  by  Electrical  Engineering  Station,  Georgia  Institute  of  Ttchn<'^iogy,  Alsnts,  GA. 

(U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  In  Project  1209,  checkout  testing  on  TRESTLE  was  completed  sud 

operational  testing  began  In  March  19ob  on  a  B-62G.  Past  dlpola  teat  have  Included  F-16,  E-3A,  B-4B,  Navy  C-130Q 
Take  Charge  and  Move  Out  (TACAMO)  aircraft,  and  Air  Launched  Cruise  Mlaalle*  Work  hta  also  bean  performed  In  developing 
fiber  optic  sensor,  development  of  s  new  Impulse  generator  for  testing  trailing  wire  antannas  and  Improving  data  system 
software.  In  project  2064,  anecholc  chamber  Improvements  have  been  completed.  A  handbook  for  electiomagoetlc  radiation 
hardening  was  completed  and  development  of  design  standsrds/speclflcstlons  was  initiated. 


M 


I 


Program  Eleaent:  #64747F  Title:  Electromagnetle  Radiation  (EMR)  Test  Facllltiea 

DOD  Mlaelon  Area:  Other  Teat  and  Evaluation  Support,  #454  Budget  Activity:  Defense-Wide  Mlaelon  Support,  #6“ 

2  (U)  FT  19C2  Program:  In  Project  1209,  testing  of  the  B-52  will  continue.  Testing  of  the  TA'JAMOf  FB-111  and 

K-14  is  scheduled.  Improvements  to  Instrumentation,  data  acqulstlon  systems  and  pulse  generators  will  continue.  In 
project  2064,  testing  Is  scheduled  for  the  Infrared  Maverick,  Sidewinder (AIM-9P)  and  Low  Level  Laser  Guided  Bomb.  An 
electroptleal/lnfrared  targeting  system  will  be  Installed  In  the  anecholc  chamber.  An  Automatic  Data  Acquisition  and 
Control  System  will  b@  developed  to  Improved  testing  efficiency.  Guidance  on  EMR  hardening  to  system  project  offices  is 
contlnul<ig. 

3.  (U)  FY  1983  Planned  Program:  In  Project  1209,  electromagnetic  pulse  testing  of  the  E3A,  TACAMC  and  F-18  Is 
scheduled.  Upgrades  of  the  facilities  are  planned  to  meet  the  defined  threat  levels  and  provide  testing  capability  of 
the  Trailing  Wire  Anteana  on  the  E4B  and  BC-135.  In  Project  2064,  testing  of  Wide  Area  Antl-Armor  Munitions,  Low  Level 
Laser  Guided  Bomb  and  Laser  Guided  Hard  Structure  Munitions  Is  scheduled.  Facility  Improvea^nt  which  enhance  test  capa¬ 
bilities  '^111  continue  under  both  projects.  Additional  funds  for  Improvemente  of  facilities  under  Project  1209  have  been 
pro.iram  for  Vi  83,  84  end  85,  and  ate  reflected  in  the  reoources  line  of  this  summary. 

4.  (U)  FY  1984  Planned  Program:  In  Project  1209,  electromagnetic  pulae  testing  of  the  EC-135  end  E*’4B  is  scheduled 
Additional  systems.  Including  the  E-3A,  MX,  GLCH  and  B-S2  Offensive  Avionics  System  will  be  tested.  In  Project  2064, 
testing  will  be  conducted  on  the  Advanced  Medium  Range  Alr-to-Alr  Mlasfle  and  Wide  Area  Anti-Armor  Munitions.  Facility 
Improvements  which  enhance  test  capabilities  will  continue  under  both  projects. 

5.  (U)  Program  to  Coepletlon:  This  Is  a  contxmilng  program. 

Applicable. 

7.  (U)  Reaourcea:  Not  Applicable.. 
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FY  1983  RDT&E  DESCRIPTIVE  SUW^ARY 


Fiograin  Element:  #64755  Title:  Improved  Capability  for  DT6E 

DOD  Mission  Area:  Other  Test  and  Evaluation  Support ^  #454  Budget  Activity:  Defense-wide  Mission  Support,  #6 

(U)  RESOURCES  (PROJECT  LISTING)  ($  In  thousands): 


Total 


Pro.)«*ct 

Nunber 

Title 

n  1981 
Actual 

FY  198? 
Estimate 

FY  1903 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Cost 

2870 

TOTAL  FOR  PROGRAM  ELEMENT 

Aeropropulslon  Systems  Test 

(7738) 

(24059) 

46,478 

59,423 

86,200 

192,? 01 

2^71 

*^a.iility  (aSTF)  Activation 
Gloual  Poslllnnln*^  System/Tlme- 
Space  Positioning  Information 

(1738) 

(2189) 

12,700 

17,050 

3,800 

35,550 

287? 

(GPS/TSPl) 

ARIA  Phaaed  Array  Antenna 

0 

(400) 

0 

0 

35,000 

35,000 

2873 

System  (APATS) 

Integration  Facility  for 

(2700) 

(8100) 

12,348 

28,376 

17,900 

58,624 

2874 

Avionics  System  Testing  (IFAST) 
Integrated  Flight  Data 

(300) 

(5100) 

5,800 

1,443 

200 

7,443 

2875 

Processing  System  (IFUAPS) 
Advanced  Range  Data  System 

(700) 

(3100) 

4,530 

4,554 

1,500 

10,584 

2876 

(ARDS) 

Global  Positioning  System/ 
Sonobuoy  Hlssllc  Impact  Loca¬ 

0 

0 

0 

0 

21,100 

21,100 

tion  System  (GPS/SMILS) 

(600) 

(650) 

2,000 

2,000 

3,000 

7,000 

2880 

ARIA  Upgrade 

(1700) 

(4300) 

9,100 

6,000 

3,700 

18,800 

Note:  Funds  shown  lu  parenthesis  are  currently  funded  in  Program  Element  (PE)  63807?.  Funds  shown  in  FY  83  and  out 
were  transferred  to  PE  647S5F  from  PE  65807F. 


brief  nESCRlPTION  OF  ELEMENT  AND  MiSSION  NEED:  This  program  provides  for  the  engineering,  development,  acquisition 
and  Installation  of  significant  new  test  range  and  instrumentation  systeits  required  for  development  test  and  evaluation. 
The  new  systems  arc  required  Co  obtain  adequate  capability  to  test  and  evaluate  weapon  and  support  systeaia  currently 
In  development. 


Program  Eleaen::  #6A755F  Title:  Improved  Capability  for  DT&E 

DOD  Mlselon  Area:  Other  Test  and  Evaluation  Support.  #454  Budget  Activity :  Defenae-Wlde  Mlaalcu  Support,  #6 

(U)  BASIS  FOa  FY  1983  M)T&E  REQUEST:  This  program  directly  supports  the  RDT&B  range  and  test  centers  operated  and  main” 
tained  under  PE  65807f  (Arnold  Engineering  Development  Center,  Armament  Division,  Air  Force  Flight  Test  Center  and  the 
4950th  Test  Wing)  and  78032F  (Western  Space  and  Hlsslle  Center).  These  projects  are  being  transferred  from  PC  65807F  In 
FY  83  to  Increase  management  vlelblllty  on  major  Improvement  and  modernization  programs.  The  basis  for  the  FY  1983 
request  is  a  combination  of  range/center  cost  estimates,  prices  of  current  similar  systems  and  contractor  proposals. 

.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Not  Applicable 

(U)  OTHER  A1>PR0PFJATI0N  FUNDS:  Not  Applicable 

(U)  DETAILED  MCKCROUND  AND  DESCRIPTION:  This  Program  Element  resulted  from  the  need  to  Improve  management  visibility 
\  on  major  Improvement  and  modernization  (I&M)  projects  at  Air  Force  Research,  Development,  Test  and  Evaluation  ranges/ 
centers.  OSD  directed  these  programs,  with  applicable  funding,  be  transferred  from  PE  65807F  to  PE  64755F  effective  In 
FY  1983.  In  addition  to  increasing  visibility  of  range/center  lAM  efforts,  this  transfer  also  clarifies  the  funding 
used  to  develop  and  acquire  new  or  Improved  capabilities  at  the  ranges/centeru  versus  that  used  primarily  for  operation 
and  maintenance  type  of  expenditures  (PE  65807F). 

(U)  RELATED  ACTIVITIES :  The  Improvement  and  modernization  program  Is  directly  related  the  Test  and  Evaluation 
Support  (PE  65807F)  Program  as  dlscused  above.  In  addition,  the  Improved  capabilities  bcueMt  all  system  test  programs 
which  come  to  the  DTAE  ranges/centers. 

(U)  WORK  PERFORMED  BY;  The  I4K  projects  contained  in  this  Program  Element  are  the  rcspcuslblllty  of  the  applicable 
range/center  commander  and  his  staff.  Major  contractors  performing  work  on  these  efforts  are  identified  under  the 
separate  project  descriptions. 


(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS;  See  attached  project  descriptions. 


Project:  2870  Title:  Aeroprot>ulilon  Systg«a  Test  Facility  (ASTF) 

Prograa  Elenent:  164755  Title:  Inproved  Cepeblllty  for  DTtE 

DOD  Mission  Ares:  Other  Test  sod  Evslustlon  Support.  #454  Budget  Activity:  Defense-wide  Mission  Support.  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Aeropropulsion  Systeas  Test  Facility  (AST?)  was  funded  under  the  FY  1977 
Military  Construction  Prograa.  This  facility  «;ill  be  a  unique  national  test  asset  for  Integrated  aerodynaaic  and  propul- 
plon  testing  of  turbine  engines.  Facility  construction  la  currently  scheduled  for  coapletlon  In  late  FY  1984.  Approxi¬ 
mately  fourteen  months  have  been  allocated  after  conatrucr^op  coapletlon  to  perfora  facility  checkout  and  Initial  systeas 
testing,  or  activation,  of  ASTF. 

(U)  RELATED  ACTIVITIES;  The  ASTF  will  beccae  part  ot  the  test  capability  available  to  qualified  users  at  the  Arnold  Tngl- 
ueerlng  Develo^ent  Center.  This  Center  lo  described  under  Project  2109  of  PE  65807r. 

(U)  WORK  PERFORMED  BY:  The  AEDC  comaander  and  his  staff  provide  the  overall  planning,  prograaming,  budgeting  and  adalnl- 
stratlon  of  all  test  facilities  at  Arnold.  ARO,  Inc  Is  the  oneratlng  contractor  responsible  for  ASTF  activation  and 
Initial  operation. 


(U)  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accoapilshaents:  Hot  Applicable 

2.  (U)  FY  1982  Prograa:  Not  Applicable 

3.  (U)  FY  1983  Planned  Prograa:  Initial  checkout  tests  will  he  performed  on  the  lost^Xled  electrical  systems  and  in 
the  air  supply  and  exhaust  areas. 

A.  (U)  FY  1984  Planned  Prograa;  Testing  described  in  PY  1983  will  continue.  Checkout  of  test  areas  and  initial 
buildup  in  nest  cells  for  simulator  testing  will  begin. 

5.  (U)  Prograa  to  Completion;  Final  checkout  and  initial  systeas  testing  will  be  performed  In  FY  1985.  The  Initial 
^>perational  Capability  (IOC)  for  ASTF  is  currently  projected  for  late  FY  1985.  After  IOC,  ASTF  operation  and  maintenance 
will  be  funded  in  accordance  with  DODD  3200.11  within  Prograa  Eleae’^.t  65807F. 


6. 

(U)  Milestones: 

Construction  Coapletlon 

Initial  Operational  Capability 

July  5984 

Sept  1985 

7. 

(U)  Resources: 

($  in  thouaands) 

• 

FY  1981 
Actual 

FY  1982 
Eaciaate 

FY  1983 
Eatiaata 

FY  1984 
Estimate 

Additional 
to  Coapletioj 

RDT4E 

(1,738) 

(2,189) 

12,700 

17,050 

3,800 

Total 

Estimated 

Cost 

33,550 


8.  (U)  Coaparison  with  FY  1982  Budget  Data:  Not  Applicable 
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Project:  #2872  Title:  ARIA  Phaaed  Array  Teleaetry  Sygten  (APA7S) 

Prograa  Sleaent:  #64755  Title:  Iwproved  Capability  for  DT6K 

DOD  Mission  Area:  Other  Test  ard  Evaluation  Support,  #454  Budget  Activity:  Defenae~Wide  Misaion  Support.  #6 

(U)  DETAI7.ED  BACKGRQUMD  AND  DESCRIPTION:  APATS  is  a  phased  array  teleactry  systea  with  a  aultiple  beaa  electronically 
Rteer'^d  antenna  needing  no  acchanlcil  tracking  devices.  Present  goals  are  to  have  APATS  track  up  to  four  separate 
targets  slaultaneously,  versuis  the  current  ARIA  single  target  capability,  with  gain  and  noise  factors  coaparable  to 
those  with  the  present  seven  foot  dleh.  Capabilities  will  also  Include  reception  of  tLX>  teleaetry  links  per  target, 
for  a  total  of  eight  links.  This  systee,  will  significantly  enhance  ARIA's  capabl31ty  to  perfora  its  alsslon,  primarily 
by  allowing  a  slnKle  aircraft  to  handle  aisslons  which  presently  require  two,  three,  or  even  four  slrcraft.  The  prograa 
is  in  the  contract  definition  phase. 

(U)  RELATED  ACTIVITIES:  The  APATS  capability  will  support  aultiple  eeen*-ry  vehicle  (RV)  wstapon  systees  tuch  as  MX  and 
Tridev.t.  APATS  will  also  be  able  to  support  Space  Shuttle  and  other  orbital  systeas. 

(U>  WORK  PERFORMED  BY:  Tha  4950th  Test  Wing,  Wrlght-Patterson  AFB,  OH  will  operate  the  systea  ac'i  participate  with  the 
Electronic  Systeas  Division,  Hanscoa  APB,  MA  who  will  provide  the  systea  prograa  office  (SPO)  functions.  The  three 
coapeting  contractors  are  E-Systeas,  Electrospace  aud  Raytheon. 

(U)  PR0(;RAM  ACCOMPLISHMENTS  AND  PUTIRf.  PROGRAMS: 


1.  (U)  PY  1981  and  Prior  Accoaplishaents:  Not  applicable  (65807P  effort  in  H8n. 

2*  (U)  PY  1982  Prograa;  Not  applicable  (6580;p  effort  in  1982). 

1.  (U)  rV  1983  Planned  Prograa;  Full-scale  engineering  developaent  will  be  in  its  early  stages  during  PY  198S. 

Freliainary  Design  Review  ^PDR)  will  occur  spproxiaately  the  second  quarter  of  the  flscsl  yesr. 

FY  1984  Plsnncd  Prograa;  Fuli-acale  engineering  development  will  continue.  Initial  Operational  Capability 
(IOC)  Is  planned  in  the  final  quarter  of  the  fiscal  year. 

5.  (U)  Prograa  to  Co>spletion:  Three  additional  APATS  sya£e«s»  will  be-  acquiieu.  Final  Operational  Capability  wilt 
occur  in  early  FY  TV87T 

6.  (l»)  Mlleatonea:  Not  Applicable. 


I 


Project;  1^2872 

Progran  Eleaent:  i?64755F 

DOP  Miaslor.  Area:  Other  Test  and  Evaluation  Support,  #A54 


Title:  ARIA  Phaacd  Array  Teleactry  System  (APATS) 

Title:  Improved  Capability  for  DTAE 

Budget  Activity:  Defenae~Wide  Miaaion  Support.  #6 


7.  (U)  RESOURCES  ($  in  thouaanda): 

Total 


FY  1981 

FY  1982 

FY  1983 

PY  1934 

Additional 

E8tlmat«:d 

Title 

Actual 

Eatiaate 

Eatiaate 

Eatiaate 

tc  Completion 

Coatv 

RDT&E 

(2,700) 

(8,100) 

12,348 

28,376 

17,900 

58,624 

8.  (U)  Compariaon  with  FY 

1982  D^acriptive 

Summary:  This 

program  eleaent 

commencea  in 

1983.  Prevloua  effort  on 

k  this  project  waa  acconpllahed  in  Program  Element  65807F. 
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Project:  2873  Title:  Integration  Facility  for  Avionlc«  Syteas  TestlnR 

Progran  Eleaent:  #6A755y  Title:  laproved  Capability  for  DTaE 

DOD  Hiaeion  Area:  Other  Teat  and  Evaluation  Support,.  #4S4  Budget  Activity:  Defenae-wlde  Miaaton  Support,,  #6 

(U)  DETAIL7.D  BACKGROUND  AND  DESCRIPTION:  The  IPAST  ie  a  three  atory  Avionica  IVat  Facility  which  will  contain  four 
prograa  teat  areaa  and  central  aupport  ayateaa  including  an  autoaated  data  proceaeing  coaplex.  Lesaona  learned  froa 
peat  Developnenc  Teat  and  Evaluation  (DTSE)  prograaa  at  the  Air  Force  Flight  Teat  Center  (AFFTC)  have  proven  the  need 
for  appropriate  onaite  avionica  aupport  facilitiea  to  iapleaent  "tent-before-f ly”  techniquea.  Subatantial  aavinga 
can  be  realized  with  IFAST  by  reducing  the  nuaber  of  teata  and  tiae  required  to  adequately  aateaa  avionica  ayateaa 
V  capabilities.  The  teat  prograaa  of  the  eightlea  will  not  pernit  costly  "f l/-f ix-f ly"  teat  prograaa. 

(U)  RELATED  ACTIVITIES:  The  IFAST  will  be  available  to  aupport  all  prograaa  at  the  AFFTC;  however,  the  design  ii 
oriented  toward  aupport  for  prograaa  with  offensive^  digital  avionica.  The  design  is  planned  to  achieve  aaxiaua 
software  capability  with  the  Air  Force  Avionica  Laboratory, 
k 

(U)  VORIkEt  .PERFORMED  BY:  AFFTC^  Edwards  AFB,  CA  ia  acquiring  the  IFAST  capability.  The  aajor  contractor  la  Northrop 
Corporation,  Hawth)rne,  CA. 

(U)  PROGRAM  ACCCHTLISHKEWTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accowpliehwcnta :  Not  Applicable 

2.  (U)  rv  1982  Prograa:  T;»la  prograa  was  initiated  under  PE  658C7F.  Because  of  a  ahortfsll  in  iaproveaent  ard 
modernization  funds,  only  a  low  leval  of  initial  design  work  will  be  completed  in  FY  82.  The  prograa  will  shift  to 
PE  64755P  after  FY  82. 


3.  (U)  PY  1983  Planned  Program:  The  FY  1983  effort  will  entail  design  reviews,  Inplant  development  and  onaite 

lntegratio.i  at  Edwards  AFB,  CA. 

A.  (U)  FY  1984  Planned  Program:  Continuation  of  inplant  developiaent  end  orsite  integratioi.  will  result  in  establishing 
tl.e  tuiiial  operational  capability. 

5.  (U)  Program  to  Completion;  Final  operational  capability  it  planned  for  FY  1983. 


(U) 

Milestones: 

Date 

A. 

Contract  Award 

March  1982 

B. 

Preliminary  Design  Review 

September 

1983 

C. 

Critical  Dealgr.  Review 

Kay,  April 

1983 

ProJ-ct:  2873  ritl«:  Integration  Facility  for  Avlonicc  Sy>tc»s  Teatlnp, 

Prograa  rieSent:  #64755r  Title;  faprovect  Capability  for  DT41 

DOD  Hi  salon  Area;  Other  Teat  and  Evaluation  Support,  #454  Budget  Activity;  D<sfenae-vlde  Mlaalon  Support,  #6 


D.  Inplant  Developaient 

E.  Onsite  Integration 

F.  Inltixx  Operational  Capability 

G.  Final  Operational  Capability 
(U)  Reaourcoa; 

FY  1981 
Actual 


Septeuber  1982  -  Decenber  1983 
March  1963  -  January  1984 
April  198A 
April  1985 


RDT4E 


(300) 


FY  1982 
Ratlauitfe 

(5,i00) 


rlf  1983 

Eatl»ate 

5,800 


FY  1984 
gftlaate 

1,443 


Additional 
to  Coapletion 

200 


Total 

Eatlaated 

Coat 

7,443 


8.  (U)  Coaparlaon  with  FY  1982  Deacrlptlve  Suamiiry:  Mot  Applicable 


i 


t reject:  #2880  Title:  ARIA  Upgrade 

Progran  Elenent:  #64755  Title:  Improved  Capability  for  DT6E 

nOD  Kiaalon  Area:  Other  Teat  and  Evaluation  Support,  #454  Budget  Activity:  Defense-Wide  Million  Support,  ^ 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  ARTA  Upgrade  project  confflats  of  aeven  taaka  that  contribute  to  the 
enhancenent  ARIA  capabilities.  These  ARTA  tasks  are  the  707  Reconf iguratl.tn,  Receiver  Upgrade,  Sonobuoy  Hlssile 
inpret  Location  Systea  (SMILS),  Digital  Multiplexer  SetrMlte  Conunl  cat  Ions  Upgrade,  Calibration  Upgrade,  and  Solid 
State  Aapllflera. 

(U)  RELATED  ACTIVITI^.S:  'In  addition  to  these  activities,  the  ARIA  fleet  will  be  nlgnif Icantly  Improved  through  the  ARIA 
Phased  Array  Antenna  Systea^  Project  2872. 

(U)  WORK  PERFORKED  BT:  The  4950TW,  Wrlght-Patterson  AFB,  OH  has  o/erall  responsibility  for  this  task.  Required  Instru- 
■entatlcn/equl^ent  will  be  acquired  from  a  variety  of  oources* 

(U)  PRCCRAM  ACCOXPLISHMEWTS  AND  FUTURE  fKOOUrJS' 


FY  1981  and  Prior  Accoapllahsienta:  Not  applicable  (65807?  effort  In  1981). 

2.  (U)  FY  1982  Program:  Nor  applicable  (65807F  effort  In  1981). 

1.  (U)  FY  1983  Planned  Piograe;  Work  win  be  accoepllaned  on  all  seven  ARIA  Upgrade  tasksr  Efforts  cn  the 

CovaunlcaClons  Upgrade,  Dlglcai  Multiplexer,  Solid  State  Aapllflers  and  Calibration  Upgrade  will  b«  caspleted.  Coat- 
pletlon  of  design  efforts  and  intlal  aircraft  aodlflcation  u’lll  be  perforaed  for  the  707  Reconfiguration  and  SHILS 
Upgraded  receivers  will  be  tested. 


4^  (U)  FY  1084  Plspncd  PrOj^raa;  Wo*’k  will  continue  on  ARIA  707  Reconf Igur^tiou  and  SMILS.  Receiver  Ceatlng  and 

Instaiiation  will  be  coapWred. 


3.  (U)  Prograa  To  Coapletlor;  Work  will  continue  on  ARIA  707  Conf Igurct Ion  and  SM1L5. 

6.  (U)  Mlleatoneo:  Nci  applicable 

/ ,  ( U )  Resourcoa  ($  In  thr-uaanda)  : 


FY  1981 

FY  1932 

rr  1983 

FY  .1984 

Additional 

Actual 

bst laate 

batixate 

Ertlsute 

to  CsNaplet 

RDTiE 

(1700) 

(4300) 

9,100 

6,000 

3,700 

Total 
Fstlfkated 
Coats _ 

18,800 


6.  (U)  Coaparlson  wliih  FY  1982  Descriptive  Soaaarv:  This  prograa  eleaent  CDamences  with  FY  1985.  Previous  effort  on 

this  project  was  accoapllahed  in  Prograa  Eleaent 


i 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


PrograiB  Element:  #  6510ly 

nOD  Mission  Area :  Tcchnlcsi.  Integration/Studie s 
&  Analyses,  440 

(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands); 


iitlei  Project  AIR  FORCE 

Budget  Activity:  Defense -Wide  Manegement  S  Support, 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Addltluual 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

12,902 

13,748 

16,231 

16,954 

Ooctluuit^ 

Not 

Applicable 

65101F 

Project  AIR  FORCE 

12,902 

13, 74a 

16,231 

16,954 

Continuing 

Not 

Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEHEWI  AND  MISSION  NEED;  This  program  element  la  devoted  to  assisting  Air  Force  decision-making 
by  furnishlfig  information  and  objective  findings  derived  from  independent  research  and  analysis  of  aerospace  problems. 

The  program  objective  is  to  recobaaend  methods  and  techniques  for  consideration  in  the  development  and  enhancement  of 
aerospace  power.  Hie  program  funds  a  Federal  Contract  Research  Center  operated  by  The  Rand  Corporation. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Project  AIR  FORCE  is  a  level  of  effort  program  providing  Improved  decision-making 
capability  for  the  Air  Force  through  the  creation  and  application  of  modern  analytic  methods.  The  work  focuses  on  the 
future  roles  of  air  forces  with  emphasis  on  the  issues  which  will  influence  decisions  in  the  1980*8  and  beyond.  New 
reeearch  efforts  during  FY  1983  will  pr  .arily  reflect  USivF  Interests  in  such  issues  as  integrated  national  security 
strategy  development,  strategic  force  sustainability,  wa^ti^e  readiness  aasessement,  future  tsctlcsl  force  rec;ulrements, 
Improved  system  acquisition  and  suppcu't,  etc.  A  mannin^^  level  of  150  Members  of  the  Technical  Staff  (MTS)  was  approve! 
by  OUSDR&E  In  1976;  however,  subsequent  inflation  reduced  the  effort  to  137  by  FY  81.  In  November  1980  and  1981,  respec¬ 
tively,  senior  Mr  Force  leadership  indicated  support  for  the  150  MTS  level  for  Project  AIR  FORCE  for  FY  83  and  beyond. 
Requests  were  submitted  during  the  annual  budget  review  and  program  cycle  to  include  additional  funding  necessary  to  meet 
the  150  MTS  support  level. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


FY  1981 


?Y  1982 
Eetl»"«te 


vy  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costa 


12.470 


14,100 


15,100 


Conti  ming 


Nat 

Appl Icable 


(U)  OTHER  APPROPRIATION  FUNDS;  Net  App Uc ah; e. 


Prograa  Elaeaeut:  I  65101F  Title:  Project  AIR  FORCE 

r>0l)  Mi 8 d ion  Area:  Technical  Integratlon/Studles  Euaget  Activity:  Defence -wide  Managenent  Support,  6 

and  Analyses,  440 

(U)  DETAILED  BACXQtOUNO  AND  OESCRIPTION:  Tills  prograa  provides  the  Air  Force  a  broad  prograa  of  long-term  study  and 
research  on  probJeas  In  the  davelopnent  and  coployment  of  aerospace  power.  The  prograo's  continuing  Independent  and 
objective  re&earch  contributes  to  the  analysis  and  expansion  of  available  policy,  support  and  operational  alternf^tlves , 
and  assists  ihe  Air  Force  In  making  better  decfslons  on  aajor  Issues.  Over  the  years,  the  Air  Force  has  Isplesented 
many  rev: ommenJat Ions  fros  this  pro:;rait.  Some  have  resulted  In  cost  savings,  some  have  Increased  existing  force  effec¬ 
ts  v<^uess,  others  hav<£  allowed  the  Air  Fcrce  to  seize  technological  opportunities,  and  still  others  have  helped  the  Air 
F  <rce  to  better  understand  the  naci^re  of  future  oilltary  ihreata.  Current  research  la  directed  toward  four  program 
areas:  National  Security  Strategies,  an  area  %fhlch  fccuaea  on  issues  c  strategic  policy  as  It  relates  to  both  major 
powers  and  third  mrld  areas,  and  encompasses  Soviet /Chinese  studies;  Force  Emplcyent,  which  Includes  research  on  the 
techniques,  syatema,  and  tactics  required  to  achieve  projected  allltary  objectives;  Technology  Applications,  an  area 
which  focuses  primarily  on  the  application  of  advanced  technological  developaent  to  aliltary  uses;  and  Resource 
Management ,  which  addresses  the  acana  by  which  personnel,  tysteaa  acquisition,  and  Xoglstlrs  aanageaent  policies  oay 
be  Improved  .o  better  support  tne  Air  Force.  A  board  of  Air  Fete  General  Officers  provides  guidance  ou  the  overall 
program  and  sponsors  new  researen  topics  as  needs  arise. 

(U‘?  RELATED  ACTIVITIES:  Project  AIR  FORCE  studies  and  analyses  are  conducted  to  aaslat  Air  Force  senior  aanagera  in  the 
decisionmaking  process.  The  el  lores  span  functional  and  organizational  boundar'/.es  and  often  result  In  broad  reconaendo- 
tlons  concerning  overall  future  Air  Force  actions.  As  a  result,  the  research  conducted  under  this  prograa  relntus  to  a 
wide  spectrum  of  activities  In  the  Air  Force.  To  assure  relevance  and  to  prevent  unnecessary  duplication  of  effort,  each 
newly  proposed  reseaich  effort  Is  reviewed  by  a  cross -functional  ^roup  of  senior  officers  and  by  the  Air  Force  Aaalatant 
Chief  of  Staff  for  Studies  and  Analyses;  in  addition,  the  results  are  puhlisiied  and  deposited  with  the  Defense  Technical 
information  Center. 

(U)  WORK.  PERFORMED  BY:  Tl.e  Director  of  Operational  Requlreaents ,  DCS/Research,  Developaent  and  Acquisition,  Headquarters 
USAF ,  Is  the  Executive  Agent  and  is  reapoaaf  ule  for  the  adminlotration  of  the  Project.  All  %a>rk  la  performed  by  The  Rand 
Cot  potation,  Sant*  Konlca,  'sltfornln. 

rU)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accoaplishments;  The  FY  1981  and  prior  year  programs  produced  these  results: 

Natlorsl  Securfty  Strategies:  Rand  produced  reports  on  a  long^-term  study  on  USSR  strategic  perceptions  as  they  relate  to 
the  i alance  of  power;  they  completed  work  on  defense  suppresalon  as  an  element  affecting  -he  outcome  of  war  in  Central 
Europe;  and  th^y  completed  research  on  the  role  that  economic  constraints  play  in  the  evaluation  of  Soviet  military  power. 

lorcc  Enoloymcnt :  Rend  has  accomplished  significant  work  In  analysis  of  USAF  requirements  for  tactical  aircraft  and  la 
proQ'jcing  from  thi^  n  recommended  acquisition  strategy  to  improve  and  update  tactical  capability;  work  continues  In  areas 
faj^soclated  with  command  and  control  end  In  the  slR-ulatlon  of  strategic,  battle  for  SAC. 

Technology  Appllcalions:  This  program  contlnuec  work  In  space  related  issues  and  Is  also  looking  at  the  use  ci  technologi¬ 
cal  solutions  to  tactical  and  moLilUy  problems. 
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Program  Element:  #  65101F  Title:  Project  AIR  FORCE 

DOD  Mission  Area:  Technical  Integratlon/StudlcB  Budget  Activity;  Defense -Wide  Management  &  Support,  6 

and  Analyses,  440 

Resource  Management;  Rand  has  done  Important  work  In  logistics  management  Issuer  with  a  view  toward  improving  USAF 
ability  to  support  USAF  forces  In  theater  warfare.  Additionally,  work  continues  In  manpo%^r  and  systems  acquisition 
management.  Taken  together,  these  programs  have  produced  meaningful  results  which  enable  the  Air  Force  to  address  prob¬ 
lems  in  a  manner  that  e.icompasses  the  many  ramifications  >^8soclated  with  any  complex  Issue  rather  than  focusing  only  on 
narrow  scope  views  that  might  produce  misleading  results. 

2.  (U)  FY  1982  Program;  The  following  activities  are  being  conducted; 

Natlon/^.1  Security  Strategies  Program.  Research  on  naclear  deterrence  and  strategy  questions  la  being  Increased,  and 
research  or  Third  World  Issues  and  the  development  of  a  leverage  strategy  for  the  Middle  East/Persian  Gulf  region  Is 
continuing.  Special  eaphaaia  will  be  placed  on  low-level  conflict  «nd  terrlorlam.  Rand  will  Initially  concentrate  on 
the  Caribbean  Basin  and  Latin  America. 

Force  Employment  Program.  Tills  relatively  new  program  will  be  broadened  to  Include  research  on  chemical  and  directed 
energy  weapons  as  seen  from  both  US  and  Soviet  Union  perspectives.  It  will  be  tied  into  a  thorough  study  of  Soviet 
sortie  generation  capabilities  and  vulnerabilities. 

Technology  .ippllcatlons  Program.  This  research  will  Include  further  examination  of  advanced  technologies  that  have 
substantial  potential  benefit  to  the  Air  Force.  Rand  will  recommend  the  key  developmenc  activities  required  to  achieve 
needed  capabilities. 

Resource  Management  Program.  A  major  effort  within  this  program  in  PY  1982  will  build  on  the  pioneering  work  In  cap- 
bilUy  assessment  for  tfctlcal  forces  already  developed  under  Project  AIR  FORCE.  The  scope  of  the  effort  will  go  beyond 
the  current  concentration  on  spares  and  Include  both  base  and  depot  repair  functions.  Another  effort  will  examine  how 
to  effectively  incorporate  support  and  maintainability  into  weapon  system  planning,  development  and  teat  and  evaluation. 

FY  1983  Planned  Program;  The  emphasis  will  be  on  broad,  long-term  Issues  snd  problem  aress  that  are  of  top 
priorlcy  tc  the  upper  levels  of  Air  Force  manageaent .  The  research  conducted  will  be  cross -functional  and  will  be  inter¬ 
related  among  tha  four  mejor  prograc  areas.  Specific  study  subjects  will  derive  from  the  FY  82  program  and  from  the  pri¬ 
orities  established  by  the  board  of  general  offlcerw  which  directs  and  contrjis  the  program.  The  program  will  cccclnue 
ic  focua  cn  strategic  Icsues  and  the  mutagement  policies  necessary  to  deploy  and  sustain  a  strategic  force.  The  increase 
from  $15,10UH  to  $16,231  for  FY  1983  ia  the  result  of  reques's  submlt;ted  to  raise  the  level  of  effort  to  150  Members  of 
the  Technical  Staff. 

4.  (U)  FY  1984  Planned  Program:  The  program  will  evolve  from  FY  1982  and  FY  1983  under  careful  planning  by  the 
Air  Force  Advlso'^y  Croup.  Only  projects  which  ere  not  d>tpllcst^d  elseidiere  and  sre  strongly  m>cded  by  thvj  Air  Force 
will  be  included.  Demands  for  resesrch  continue  tc  exceed  avsllable  resources.  Our  sonual  prioriti^stlon  process 
continually  selects  only  those  study  projects  conaldcrud  crltlcsl  to  stsy  within  the  ISO  MTS  funding  level. 


1246 


•> 


Program  Element:  #  6510IF  Title:  Project  AT 

DOD  Mission  Area:  Technical  Integration/Studies  Budget  Activity: 

and  Analyses, 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Milestones:  Not  Applicable. 


P(»CE 

Defense "Wide  Management  &  Support,  6 
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FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 


Program  Element:  #65304F  Title:  Acquisition  and  Command  Support 

DOD  Mission  Area:  Command  Management  Support,  #471  Teleconrounlcations  and  General  Support 

Budget  Activity:  Defense-wide  Mission  ^woport,  #6 

( U )  RESOURCES  (PROJECT  LISTING) :  ( $  in  thousando) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Com.>letion 

Costa 

TOTAL  FOR  PROGRAM  ELEMENT 

4,447 

4,682 

4,764 

5,034 

Continuing 

n7a 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  Provides  essential  cowsunlcatlons  services  to:  Headquarters,  Air 
Force  Systems  Command  (APSC);  Aerospace  Medical  Division  (AMD);  Aeronautical  Systems  Division  (ASD);  Electronic  Systems 
Division  (ESD);  Space  Division  (SD);  and  the  RallistJc  Missile  Office  (BMO). 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  is  a  continuing  program  which  provides  the  following:  switchboards  at  ESD 
and  SD;  local  tlellnes;  equipment  rentals;  mobile  radios  for  comsand/disaster  ccntrol/securlty  policy;  and  official  toll 
calls,  AFSC  postage,  and  printing  charges.  This  request  Includes  the  use  of  approved  inflation  rates  and  additional 
communication  requirements  for  the  new  Defense  Metropolitan  Area  Telephone  Syatem  (DKATS)  at  ESD  and  the  increase  in 
postage  rates  and  tariff. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Addltloiial  Estimatfcd 

______  Eatlmate  Ratlautce  Estimate  to  Completion  Coats _ 

RDT4E  4,350  4,800  5,300 

(U)  OTHER  APPROPRIATIONS  FUNDS;  Not  Apollcabic. 
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Prograa  Element:  #6530AF  Title:  Acquisition  and  Commend  r^upporf 

DOD  Mission  Area:  Comaond  Management  Support.  #471  Telecoaauolcatlons  anTGenertl  Support 

Budget  Activity:  Defense-wlde  Mle;^lon  Support,  #6 

(U)  DETAILED  BACKC^ROUND  aND  DESCRIPTION:  This  program  provides  communication  support  to  Air  Force  Systems  Command 
(AFSC),  Aerospace  Medical  Division  (A>©),  Aeronautical  Systems  Division  (ASD),  Electronic  Systems  Division  (ESD),  Space 
Division  (SD),  and  the  Ballistic  Missile  Office.  It  Includes: 

(U)  The  base  communications  administrative  svltchboards  at  ESD  and  SD;  local  tlellne  Into  coomierclal  systems;  recurring 
charges  Including  associated  equipment  rentals,  main  telephone  lines ^  extension  telephones,  and  key  systems;  and  dedi¬ 
cated  support  to  the  AFSC  Advanced  Management  and  Information  System  and  AFSC  Network. 

(U)  Command  and  control  voice  network  and  administrative  tlellnes  circuits  between  HQ  AFSC,  Divisions,  Centers  and 
Ranges;  circuits  between  SD  and  the  National  Ranges  used  to  transmit  launch  Information  from  the  ranges  to  the  program 
offices;  and  the  telephone  lines  required  to  support  the  program  offices. 

(U)  Funds  to  lease/maintain  non-tactlcal  radios  for  command/dlsaeter  control/Clvll  Engineering/security  and  maintenance 
expediter  nets  at  ASD  and  SD> 

(U)  Official  tolls.  Wide  Area  Telephone  Service,  and  message  unit  charges  for  local  calls  from  the  bases  to  surrounding 
civilian  communities.  There  are  no  free  callc  off  atetloaa. 

(U)  AFSC  postage  and  printing  charges. 

(U)  RELATED  ACTIVITIES:  This  program  element  is  In  direct  support  of  the  Acquisition  and  Command  Support,  Program 
Element  65806F. 

(W)  WORK  PERFORMED  BY:  American  Telephone  Company.  New  York,  NY;  R::A  Corporation,  New  York,  NY;  Weatern  Union 
Corporation,  Mohwah,  KJ;  New  England  Telephone  and  Telegraph  Company,  Boston,  MA. 

^ ^ 5  PROGRAM  ACCOMPLISHMENTS  AND  FUrURE  PROCRAMS: 

(U)  FY  1981  and  Prior  A>"compI ianments;  This  is  a  continuing  program. 

2.  (U)  FY  1982  Program;  ihia  program  contlnuss  funding  for  leased  communication  lines,  switchboards  and  associated 
equipment  requited  to  rarry-out  ths  AFSC  miasion.  Other  requirements  Include:  non-tactlcel  radios,  AFSC  postage  end 
t ranked  envelope  printing  charges,  and  Implementation  of  the  Advs.xad  Management  and  Information  Syatem  and  AFSC  network 
systens. 
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Program  Element:  I6530AF  Title:  Acquisition  and  Command  Support 

DOD  Mission  Area:  Command  Management  Support  #471  Telecommunications  and  General  Support 

Budget  Activity:  Defense-wide  Mission  Support,  #6 

3.  (U)  FY  1983  Planned  Program:  Provides  funding  for  continuation  of  communication  support  to  Air  Force  Systems 
Command  (AFSC)  and  Its  divisions  and  offices.  While  deletion  of  some  circuits  and  addition  of  others  will  occur, 
requirement  Increase  is  for  allowance  for  escalation  due  to  Inflation,  the  new  Defense  Metropolitan  Area  Telephone 
System  (DMATS)  at  l^SO;  and  Increases  In  postal  charges  and  tariffs. 

4.  (U)  FI'  1984  Planned  Program:  Provides^  funding  for  continuing  operation,  maintenance,  and  leased  costs  of 
circuits  and  come^unlcatlons  services. 


5. 

(U) 

Program  to  Completion:  This  Is 

a  continuing  program 

6. 

(U) 

Milestone:  Not  Applicable 

7. 

(U) 

Resources:  Not  Applicable 

8. 

(U) 

Comparison  With  FY  19d 2  Budget 

Data:  Not  Applicable 
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FY  1983  RDT&E  DESCRIPYIVt:  SUMMARY 


Program  Element:  -^65306F  Title:  Rancb  Eand  II  Epidemiological  Study _ 

DOD  Mission  Area:  Technical  Integration /Studies  anc  Analyses. #4A0  Budget  Activity:  Defense-wide  Mission  Support, fS 


(U)  RESOURCES  (PROJECT  LISTlt^G)  ($  in  thousands)  i 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional  Estimated 

to  Completion  Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

- 

3,885 

840 

5,234 

26,141 

.36,100 

2767 

Epidemiological  Study  of  Ranch  Hand 
Personnel 

- 

3,865 

840 

5,234 

26,141 

36,100 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  study  is  required  to  determine  long-term  health  effects  of 
exposure  of  Air  Force  (Ranch  Hand)  personnel  and  veterans  to  Herbicide  Orange  in  Vietnam.  This  program  has  been  directed 
by  the  White  House  through  a  16  September  1960  memo  from  Mr.  Eiaeustat,  Assistant  to  President  Carter  for  Domestic  Affairs 
and  Policy,  to  Secretary  Brown.  On  27  March  1981  the  Office  of  Managcunent  and  Budget  approved  the  questionnaire  and 
confirmed  the  new  administration's  desire  to  continue  the  study  as  directed.  The  Ait  Force  Ranch  Hand  personnel  are  the 
only  population  whose  frequency  and  duration  of  exposure  to  the  herbicide  are  known  with  any  accuracy. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  This  is  a  continuing  prot^ram  with  a  potential  20 -year  commitment.  Reviews  will 
occur  after  the  ccmplellon  of  the  initial  physical  examination  nnd  questionnaire  administration  (FY  83)  to  determine  if 
tliC  study  results  and  participation  justify  continuing  the  study.  Additional  reviews  will  occur  at  5-year  points.  Cost 
estimates  were  developed  by  taking  each  segment  of  the  study  (Project  Management,  Mc»rtality  Study,  Questionnaire  Develop¬ 
ment  and  Administration,  Physical  Examinations  and  thj  Data  Basci  H&nagement  System)  and  projecting  requirements  based  on 
many  reviews  at  all  levels  of  command. 


(U)  COMPARISON  WFiH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 

FY  1982 
Estimate 

n  19S3 
Estimate 

FY  1984 
Estirate 

Additional 
to  Coaplrtlon 

Total 

Estimated 

Costs 

Xesearca  DeveIopf^.‘nt  Test  <md  Evaluation 

1,800 

3,900 

4,600 

- 

Continuing 

Net 

(U}  OTHER  APPrOPRlATION  FUNDS; 

FY  1961 

inf  1982 

FY  1983 

FY  1984 

Addltioaal 

Applicable 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Rotlmate 

to  Completion 

Costs 

Operations  and  Maintenance 

1,550 

- 

- 

_ 
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Proaram  Element;  #65306F  Title:  Ranch  Hand  II  Epldemiologlca  St^ _ 

DOD  Mission  Area;  Technical  Integration/Studies  and  Analyses, 1440  Budget  Activity:  Defense-vide  llission  Support,  #6 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Air  Force  has  made  the  coamitaent  to  Congress  and  to  the  White  House  to 
conduct  an  epidemiological  study  of  possible  health  effects  on  Air  Force  personnel  (Ranch  Hand)  who  conducted  aerial 
herbicide  missions  in  Vietnam.  The  purpose  of  this  investigation  is  to  determine  whether  long-term  health  effects  exist 
and  can  be  attributed  to  occupational  exposure  to  Herbicide  Orange.  The  extensive  use  of  herbicides  in  Vietnam  between 
1962  and  1970  was  terminated  whan  it  became  known  that  a  contaminant,  tetrachlorodibenzo-P-dioxin  (dioxin),  was  present 
in  the  herbicides  and  that  this  contaminant  caused  congenital  abnormalities  when  administered  to  pregrant  rodents. 
Subsequent  extensive  research  into  the  toxicity  of  dioxin  in  animals  remains  equivocal.  The  scientific  !iterature  on 
the  toxicity  of  the  components  of  Herbicide  Orange  reveals  that  the  two  main  Ingredients  have  extremely  low  toxicity, 
distinctly  different  than  dioxin.  Dioxin  lias  been  shown  to  be  embryotoxic  at  markedly  lower  doses  in  animals.  Only 
recently  have  comprehensive  prospective  studies  in  humans  beer  undertaken.  Host  previous  epidemiological  studies 
dealing  with  dioxin  exposure  in  humans  have  suffered  from  weaknesses  in  design,  statistical  power  and  references.  These 
studies  have  only  validated  a  link  between  dioxin  exposure  and  the  subsequent  development  of  a  minor  skin  dit:ease.  The 
public's  perception  of  the  toxicity  of  Herbicide  Orange/dioxin  is  generally  different  cliau  that  of  thw*  scientific 
couiirunlty.  A  review  of  veteran's  claims  submitted  to  the  Veterans  Axlmlnistration  supports  this  fact  and  reveals  that 
Ranch  Hand  personnel  were  potentially  at  greatest  risk;  therefore,  an  epidemiological  investigation  of  these  personnel 
will  be  conducted  to  attempt  to  elicit  any  adverse  health  effects  from  their  exposure.  This  is  potentially  a  20-yuir 
program  involving  a  comparison  of  Ranch  Hand  personnel  to  other  crew  members  and  support  personnel  serving  in  Vietnam, 
who  wero  not  exposed  to  herbicides  for  mortality  rates,  present  and  past  health  status,  and  future  fellow-up  health 
status  at  3-,  5-,  10-,  15-  and  20-year  time  periods. 


(U)  RE’ATLD  ACfIVXTIES:  This  is  only  one  of  saviiral  Federal  studies  designed  to  provide  information  regarding  alleged 
claims  of  adverse  health  effects  from  Vietnam  veterana  ^sxposed  to  Herbicic.e  Orange.  These  studies,  including  the  Air 
Force  study  and  the  Center  for  Disease  Control  birth  defects  stuuy,  are  being  co-ordinated  by  an  Interagency  Working 
Group,  established  by  the  Wliite  House,  which  lias  progrsm  review  authority  and  could  require  certain  changes  that  vould 
i.npact  funding,  scheduling  or  both. 

(U)  WORK  VERTORMED  BY ;  This  program  i*  being  conducted  by  the  Aeresps  .e  Medical  Division  through  the  United  States  Air 
Force  School  of  Aerospace  Medicine,  Brooks  Air  Force  Base,  TX.  Centrsetors  include  the  Nstional  Opinion  Research 
>ntei  NY  (questionnaire  devcloi»mtnc) ,  Louis  Kerris  and  Assccistes  KY  (questionnaire  admiplstratlon)  snd  Keloey- 
Houston,  TX  (physical  examinations). 
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Program  Element:  I65306F  Title*  Ranch  Hand  II  Epidemiological  Study _ 

DOD  Mission  Area:  Technical  Integration/Studies  and  Analyses, #4A0  Budget  Activity:  Defense-wide  Mission  Support,  16 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAM: 


1.  (U)  FY  1981  ard  Prior  Accomplishments:  The  study  protocol  was  established,  the  study  population  ascertainment 
effort  was  completed,  matching  the  control  group  with  the  exposed  group  was  completed,  the  baseline  mortality  study  is 
veil  unoerway,  contracts  for  the  development  and  administration  of  the  questionnaire  were  awarded,  contact  letters  were 
jent  to  potentinl  participanls  and  ininlsl  questionnaire  administration  was  started.  It  should  be  noted  that  FY  81 
funds  were  provided  by  Operations  and  Maintenance  appropriations. 

2.  (U)  FY  1982  Program:  The  program  includes  administration  of  the  questionnaire,  contracting  and  completion  of 
the  physical  examinations,  co:^tlnuation  of  the  mortality  study,  ai^d  continuation  of  data  base  management  system. 

FY  1983  Planned  Program:  The  planned  program  includes  data  acquisition  sud  analysis  of  questionnaire 
results,  analysis  of  physical  examination  data,  adaptive  changes  to  the  questionnaire/ physical  examination  as  required^ 
and  continuation  of  the  mortality  study  and  data  base  Bf^tagement  system.  This  reflects  a  program  shift  of  one  year 
resulting  from  the  requirement  to  obtain  Office  of  Manage&ent  and  Budget  approval  of  the  questionnaire  prior  to  pretest. 
Tne  FY  83  estimate  in  the  FY  82  Descriptive  Summary  ircluued  questionnaire  and  physical  examination  administration; 
however,  this  requirement  and  the  associated  costs  shifted  to  FY  8A. 

ZX  Planned  Program:  This  is  the  3-year  follow-up  phase  repeating  questionnaire  administration  and 

physicnl  examinations,  as  mo-.ified  from  the  FY  81-32  data,  to  determine  any  changes  in  health  status.  The  mortality 
:<tudy  and  data  base  management  system  are  continuing. 

5.  (U)  Program  to  Completion:  This  is  s  ccrtinulng  prog-am  with  follow-up  health  status  and  mortality  rate 

determinst Ions  st  the  5-.  10-,  15-,  and  20-year  time  periods.  Data  enalysls  and  adaptive  changes  to  queatloonaire  or 
physical  exam  will  occur  in  Che  intervening  time  periods.  The  FY  82  Descriptive  Summary  indicated  this  to  be  s  cor- 
tinuing  program  because  of  the  difficulty  in  estlaitlng  costs  over  s  20-year  time  period;  however,  estimate i  a^e  ahown 
In  this  FY  83  Descriptive  Suwii:jry. 

(U)  Hi lea tones ;  Not  appJlcable. 

7.  (U)  Resources:  Not  applicable. 

Comparison  with  FY  1982  Deacriptive  Summar/;  Not  applicable. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #65708F 

DOD  Mission  Area:  Master  Range  &  Test  Facilities,  #451 


Title:  Aircraft  Navigation  Systcsi  Verification 
Budget  Activity:  Defense  Wide  Mission  Support,  #6 


(U)  RESOURCES  (PROJrCT  LISTING):  ($  In  thousands) 


Project 

Number  Title 

TOTAL  FCR  PROGRAM  ELEMENT 


FY  1981 
Actual 


1.577 


FY  1982 
Eatlmate 


FY  1983 
Estimate 


n7S57 


FY  1934 
Estimate 


Additional 
to  Completion 
Continuing 


Total 

Estimated 

Costs 

Not  Applicable 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  Through  FY  1982,  thlfe  pror*ram  provided  for  standardised  verification 
of  aircraft  Inertial  and  Inertlilly  aided  navigation  ayatems  prior  to  their  consideration  for  use  by  COD  agencies.  Begin- 
Ing  In  FY  1983,  several  assoclited  efforts  which  were  previously  accomplished  lu  Program  Element  (PE)  65807F  are  being 
consolidated  within  this  program  to  provide  better  wenagement  visibility  of  the  6385rh  Test  Croup  (TG)  a>*tlvltie8.  These 
efforts  Include  the  rocket  sled  testing  of  missile  guidance,  aircraft  eacape  and  weapon  fuse  subsystems.  In  addition, 
the  program  will  Include  radar  signature  evaluatlor.  wotk  at  the  Radar  Target  Scattering  Facility  (RATSCAt).  The  consol!-* 
dated  program  will  provide  DoD  with  single  point  visibility  of  these  critical  teat  efforts  needed  to  Insure  the  candldar 
systetis  work  as  Intended  before  they  enter  production. 


(U)  BASIS  FOR  FY  1983  Rl»T4R  PXQUEST;  The  facilities  opeiaced  by  tho  6585TG  sre  an  eoaentltl  part  of  testing  modern 
weapor  systems.  Standardised  tests  of  iiertlal  and  other  DoD  navigation  sys^eaui  ir  car^c,  helicopter  and  fighter  test 
beds  will  be  performed  by  the  Central  Inertial  Guidance  Teat  Facility  (CICTF)  peisonne?.  The  data  fr^m  these  tests 
provides  Dot)  with  a  coinson  basell-'e  to  evaluate  the  perfurmance  of  Inertia)  sycteac’i,  Including  the  nev  ring  laser  gyro 
technology  applications.  Work  will  also  continue  through  NATO  and  inr.ernat lonal  >  chnlcal  committees  to  develop  teat 
standards  for  use  throughout  the  free  world.  Mesfiureiuent  of  radar  target  backscsiter ,  antenna  g.';ln  and  rsdlstlor  pattern 
will  be  obtained  in  Che  unique  RATSCAT  outdoor  electromagnr tic  laboratory  facility.  Thesp  tests  will  provide  essential 
rad’tr  characteristics  data  to  DoD  and  GcverniuenC  sponsored  presrams.  The  6585TG  also  nperites  Che  high  speed  test 
trace  used  for  testing  navlgsclonal  systems,  environmental  effects  on  reentry  systems  and  aircraft  escape  systeaut  under 
high  speed,  high  acceleration  conditions.  Finally,  Che  Test  Croup  provides  airspace  mansgesent  and  liaison  tor  Air 
Force  lestln*^  at  the  Army's  White  Sands  Missile  Range.  The  major  increare  in  funding  In  FY  83/84  compared  Co  cne  FY 
1^82  Descriptive  Sunsuiry  U  the  result  of  sn  OSD  directed  trensfer  of  ith  Test  Group  functions  from  FE  6S807F  to  this 
Program  Element  for  improved  laanagement  visibility  snd  c.^.itrol.  Previously,  P^.  65708F  effurtJ  included  only  navlgatlta 
system  veci f icatioti  sC  CICTF.  The  primary  basis  for  t!te  FY  1983  request  is  a  rombination  of  past  ope  ationa  costs  snd 
facility  use  projections. 


(U) 

COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

F*Y  1982 

FY  1983 

yr  1984 

Eat loate 

Lstimate 

Estimate 

RDT4E 

1,560 

1,700 

1.835 

2,000 

(U) 

tVTHER  APPROPRIATIONS  FUNDS: 

Not  Applicable. 
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Additloosl 
to  Coapleclon 
Cent Inuing 


Total 

SfClmated 

Costa 

Ncv  A^plicfible 


Prograo  Elenenc:  #6570HF  TltJe:  Aircraft  Navlsation  Sytea  Verification 

DOD  Mission  AreaV  Master  Range  &  Test  Facilities,  #A51  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTIOH:  This  prograa  was  initially  lapleaented  based  ca  DoO  direction  to  test  new 
aircraft  Inertial  and  Inertlally  aided  navigation  systens  at  the  CICTF.  In  FY  1982,  DoD  directed  that  beginning  In  FY 
1983  all  facility  operations  under  the  6585TG  at  Hollosuin  AFB,  MM  be  coablned  In  this  Prograa  Elenent  to  provide 
Improved  manageaent  visibility  and  control  of  these  operations.  This  direction  coabined  Institutional  funding  of  opera¬ 
tions,  aalntenance,  laproveaent,  aodernlzatlon  and  personnel  for  CIGTF,  RAT3CAT  and  the  Track  Into  one  Program  Element. 
These  facilities  are  unique  national  assets  and  pa.  .  of  the  DoD  Major  Range  and  Test  Facility  Base. 

(U)  RELATED  ACTIVITIES:  Test  support  and  airspace  management  la  provided  to  all  Services  at  ilATSGAT,  CIGTF  and  the  sled 
track.  Project  688G  at  CIGTF  provides  development  and  support  funds  for  the  Completely  Integrated  Reference  Instrument¬ 
ation  System  (CIRIS)  and  the  Airborne  Reference  InsLrunentatlon  System  (ARIS).  These  facilities  are  available  to  all 
military  Services,  other  qualified  governmental  ageucler  and  private  Industry  on  a  reimbursement  basis. 

(U)  WORK  PERFORMED  BY:  Overall  planning,  programming,  contracting  support  and  funding  are  provided  by  the  Armament 
Division  ^AD^  Comssiandei  and  staff  at  Eglln  AFB,  FL.  The  658Sth  Test  Croup  Commander  manages  day-to-day  activities.  The 
primary  contractor,  Dyna)ectvon  of  Washington,  D.C.,  operates  and  sbslntalna  the  RATSCAT.  CICTF  and  the  sled  track  are 
operated  primarily  with  government  employees. 

(U)  PROGRAM  ACCOMPLISHMENTS  ANT)  FUTURE  PROGRAMS; 

1.  (U)  FY  81  and  Prior  Accompllshaents;  More  th.in  twenty  navigation  systems  have  completed  verification  tests. 

These  Include  the  Singer  2A00  and  the  Litton  LN-39  selected  for  the  F-16  and  the  A-IO  respectively.  The  Standard  Preci¬ 
sion  Navigator  completed  verification  testing  In  19/6.  Standard  Inertlsl  Navigation  System  screening  tests  were  succes^a- 
fully  coepleted  on  three  systesiS  during  1978.  Qualification  testing  on  the  three  Standard  Inertial  Navigation  Systems 
was  completed  In  FY  1980.  Work  wii  completed  In  FY  1981  on  the  verification  of  the  Delco  Carousel  IVE  High  Accuracy 
Nav*garlon  Systcu  and  on  the  Honeywell  ding  Laser  Gyro  Navigator.  With  the  completion  of  the  Houeyve).!  Ring  Laser  Gyro 
Navigation  System  tests,  Che  Department  of  Def  ense  has  cotmaon  standardized  test  results  to  evaluate  thl;;  new  technology 
In  comparison  to  the  spinning  mass  technology  «.urrently  In  ue**.  The  ev^iluacion  ot  the  Marine  TPQ-27,  Radar  Bomb  Scoring 
System  was  completed  using  the  Automatic  T^fcrtoce  Instrumentation  System  (AkIS).  The  use  of  the  ARIS  In  the  TPQ-27 
tests  resulted  In  more  accurate  halHsclc  cables  being  developed  than  had  been  poselole  with  previous  Instrumentation 
systems.  Tvo  Completed  Inte^irat-sd  Vefo.^nce  InstruaMncstlon  System  palletized  e<)ulpment  statlcns  tor  cergo  testbed  and 
tw<»  cod  vers-ons  were  fabricated.  A  p<id  version  is  to  use  for  s  fighter  testbed  and  the  second  f.o  provide  the  reference 
In  huppori  ot  th^  Str-iteglc  Offensive  Avionics  Program.  The  FY  1981  efforts  at  RATSCAT  prlmatily  involved  the  B-1, 

QF-ICKI  and  classified  programs.  Improvement  and  modernlzailon  activities  were  focused  on  background  noise  reduct lo- 
and  Instrumentation  radar  Improvements,  ihe  Track  facility  supported  31  sepirate  programs  including  the  F-IS,  F-'6, 

/.-lO,  8-1  and  F-in.  ACES  II  and  A-7!k  escape  systems  costing  continue!  a  tread  of  testing  every  Air  Force  escape 
system  over  the  past  20  years.  In  addition,  HR  and  Inertia?  Upper  Stage  (lUS)  guidance  testing  was  conducted. 
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Frograa  Eleaent:  #65708? 

DOb  Mission  Area:  Master  Range  &  Test  Pacilltica,  #451 


Ti t le ;  Aircraft  Navigation  Syacea  Verification 
Budget  Activity:  Defenae  Wide  Mlealon  Support,  #6 


2.  (U)  fY  1982  Progran:  Verification  testing  of  the  Singer  High  Accuracy  Kavigation  Systea  and  the  Litton  Ring 
Laser  Navigation  Systea  will  be  corpleted.  Verification  testing  of  Litton  High  Accurary  Navigation  Systeas  will  begin. 
Coapleted  Integrated  Reference  rnst*^uaentatlon  Systea/Autonatlc  Reference  Instruaentation  Systea  developaent  will  be 
coapleted  with  the  addition  of  new  recorders  and  Global  Poaltionlng  Systea  interface  equipaent.  Vorificrtion  of  the 
Singer  and  Raytheon  Ring  Laser  Cyro  Navigation  Syeters  will  begin.  Plight  testing  of  the  B-52  Offensive  Avionics  Systea 
using  the  CIRIS  will  continue.  The  RATSCAT  facility  it  scheduled  to  support  the  Strategic  Reentry  Prograr.,  HAVE  POINT, 
AMRAAM,  selected  production  airciaft  and  claaeilied  progreas.  Facility  upgrades  will  be  initiated  on  the  pit  6  and  7 
rotators,  data  processing  equipaent,  an  autoaitic  radar  aeasureaent  systea  and  an  cnvironaentel  aeasureaent  systea. 

Also,  a  aajoi  RATSCAT  upgrade  planning  effort  la  being  initiated  in  PE  65807F  tc  aeet  critical  long  range  natio.xai 
defense  needs.  The  Track  facility  vill  continue  support  of  escape  systea  testing  including  the  HBU-X  lap  belt,  F-111 
crew  aodule  and  Automatic  Inflation  Modulation  pa^'achute.  Inertial  guidance  testing  of  MX  and  IDS  and  blast  interaction 
tests  on  ALCM  and  iapict  testing  of  Munitions  will  be  perforacd. 

3.  (U)  FY  1983  Planned  Piograa:  Support  of  all  6585fh  TG  activities  currently  fundud  in  PE  65807F  will  be 
transferred  to  thU  Program  Element  effective  In  fY  l983.  The  long  range  RATSC/.T  aodernlsation  study  will  be  completed. 
Activities  pieviously  funded  within  this  prograa  element  will  continue.  One  additional  High  Accuracy  Ring  Laser  inertial 
Navigation  System  will  undergo  verification  testing.  The  expected  candidate  *»  bu*lt  by  Raytheon.  When  their  systea 
completes  testing  thu  Department  of  Detenae  will  have  unbia:;ed  standard  performance  data  on  a  high  ring  laser  gyro 
syatems  which  will  allo%?  Dob  to  delerolne  the  capability  of  this  technology  to  meet  military  navipation  requirements 
before  coamltclng  to  it  for  a  major  new  %reapons  system  or  update.  The  use  of  tho  CIFIS  io  the  Offensive  Avionics  Prograa 
will  continue. 

A.  (U)  FY  1984  Planned  Program:  Many  of  the  7Y  1983  programs  will  continue.  No  major  changes  In  the  type  of 
te8>  support  provided  are  planned-  InUlal  hardware  procurement  for  tl»e  RATSCAT  modernieation  programs  will  begin. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  program. 

6.  (U)  Milestones:  N:t  Applicable 
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FY  1983  RDT4E  DESCRIPTIVE  SUMHARY 


Program  Element:  #65806F 

DOD  Niaalon  Area:  General  Management  Support ^  #471 
(U)  RESOURCES  (PROJECT  LISTING);  ($  In  thouaan4w) 


Title:  Acquis! nion  and  Command  Support 
Budget  Activity:  Defenae-vld<»  Miaaion  Sup 


Project 

Ff  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

Estimated 

Number 

Title 

/ ' tual 

Eatimate 

Estimate 

Estimate 

to  Completion 

Coats 

TOTAL  FOR  PROGRAM  ELEMENT 

241, 76i 

Continuing 

Not  Applicable 

Hq,  Air  Force  Systems  CoBAsnd’^ 

13,305 

9,625 

14.181 

14,340 

Crintiuiilng 

Not  Applicable 

(AFSC)  Support  Aciciyltiea 
Aeronautical  Syattma  Division* 

99,980 

101,499 

108.702 

109,881 

Continuing 

Not  Applicable 

(ASD) 

Electronic  Syatema  Division  (ESD)* 

55,290 

52,331 

60,242 

61,551 

Continuing 

Not  Applicable 

Aerospace  Medical  Division  (AMD)* 

13.073 

13,307 

14,525 

15,014 

Continuing 

Not  Applicable 

Space  Division  (SO)* 

3-t.467 

36,119 

39,942 

40,960 

Continuing 

Not  Applicable 

Armament  Dlvlsl'>n  (AD)* 

12,246 

21,099 

23,275 

23,865 

Continuing 

Not  Applicable 

Ballistic  MlaaUe  Office  (BHO) 

7,^85 

7.722 

8,362 

8,695 

Continuing 

Not  Applicable 

^Funding  for  Keadquirc irs  Air  Force  Systems  Command  and  Che  Divlaion  Comiandcrs  Management  Staff  la  shown  in 
Program  Element  (FE)  65898P  (Management  Headquarters  -  Reseat ch  and  Oevi logmen:). 

CRSCRIPTION  OF  ^ILEMEMT  AM)  MISS; ON  WEED;  Acquisition  and  Coimwnd  Support  (ACC)  p.ovides  the  resources  to 
support  the  various  staff  functions,  technical  mission,  sr.d  support  sctlvltles  st  each  <f  the  organizations  listed 
above.  Categories  of  coat  Inclidc  pay  Che  related  costs  o;  civilian  pereonnel.  travel,  rransportation,  rents, 
utilities,  contractual  services,  supplies,  and  equlp'Knt. 

(UJ  BASIS  FOR  FY  1083  PDT4E  REQUEST;  This  prograc  provides  the  resource j  to  eupporc  r»s  various  staff  functions,  the 
technical  alssl4;^,  and  support  activities  of  each  of  the  orgaoltatlona  listed  above.  Tt  1983  funding  la  Increased 
over  whe  appropriated  level  to  insc.r'?  minimum  level  support  In  FY  1983,  including  the  annualltat lou  of  the  1  October 
1981  civilian  ;:iay  .‘aloe,  and  repricing  of  no -i- personnel  support  costa  due  to  Inilatlon,  lt>cludlog  the  impact  funding  at 
Armamen*:  Division  aa  a  result  of  the  redesignsticn  of  ID  from  a  Test  Center  Co  a  Dlvlaon*  This  resulted  In  transferring 
the  vsrfdus  staff  alemonts  not  directly  assuciared  with  a  Test  and  Evaluation  miasion  from  PE  f  FE  65806F  effec¬ 

tive  In  i-*Y  l'^32.  FY  1983  program  incluJv'3  r.;sourcea  for  the  oneration  and  mointeoenre  of  Fr.  sfacrArihuf ,  CA  which  will  be 
acquired  by  the  Air  Force  o.'.  I  Oct  1982. 
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Program  Element :  #6^806F 

DOD  Mission  Area;  General  Management  Support.  #471 
(U)  CCfMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

PY  1981 

RDT&E  228,552 


Title:  Acquisition  and  GcmaBand  Suppaifc 

Budget  Activity:  Defense-wide  Ml«8slon  Support,  #6 


Total 

PY  1982  FY  1983  Tt.  1984  *idltionsl  .  Estiwated 

Estimate  Estimate  Estimate  to  Completion  Coats _ 

260,000  267,000  Continuing  Not  Applicable 


(U)  OTHER  APPROPRIATION  FUNDS:  Not  Applicable 


% 


\ 

1 
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ProgratB  Element:  #058CoF  Title;  Actjulsltlon  and  Command  Support 

DOD  Mission  Area:  Gentriral  Mananement  Support,  #^}71  Budget  Activity:  Defense  wide  Mission  Support,  #6 

(U)  rETAIlLED  BACKCROUKD  AND  DESCRIPTION-  This  program  element  provides  the  resources  to  support  Vi.rlous  t.taff  functions 
the  technical  mission  and  base  support  iunctlons  of  Aeronautical  Systems  Division  (ASD),  Electronic  Systems  Division 
(KSD),  Aerospace  Medical  Division  (AMD),  Space  Division  (SD),  Ballistic  Missile  Office  (BMO),  and  the  Arm;:ment  System 
Pregrom  Offices  of  the  Armament  Division  (AD),  Eglin  AFB,  PL.  Starting  In  FY  1979,  the  Procurement  and  Plans  Offices 
of  AD  Aimament  Systems  Program  Offices  were  Lr.rnaf erred  Into  this  program  element  from  Program  Elemet^t  65807?  (Test 
and  Evaluation  Support)  as  a  result  of  a  management  engineering  team  survey.  In  FY  1978,  the  transfer  of  Headquarters, 
Alv  Force  Systems  Command  (HO  IFSC)  and  the  6590th  Support  Squadron  to  PE  65898F  (Management  Headquarters  Research 
and  Development)  was  accomplished.  Additional  staff  functions  were  transferred  from  PE  65807F  to  PE  65806r  In  FY  82 
when  Eglln  AFB  was  redesignated  flora  a  Teat  Center  to  a  Division. 

(U)  RF-^uATED  ACTIVITIES:  This  program  supports  ns^irly  all  Air  Force  RDT&E  program  talerndta  and  the  procurement  programa 
assigned  to  AFSC.  Coramimlcatlon  supoort  for  this  element  is  In  PE  65304F  (Acquisition  and  Cotiaand  Support  (ACS) 
Telocommunlcatlona  and  General  Support).  Management  activities  at  HQ  AFSC  and  Divisions  are  8uppoie:*d  In  PE  65898F 
(Management  Headquarters  "  R&D). 

(U)  WORK  PERFORMED  BY:  Aeronautical  Systems  Division,  Wrlght-Patterson  APB,  OH,  -  lesponslble  for  manageBient  of 
aeronautical  systems  acquisition.  Electronic  Systems  Division,  L.G.  Hanscom  AFB,  MA  -  responsible  for  command, 
control,  and  comwu.U cat Iona  systems.  Aerospace  Medical  Division,  Brooks  AFB,  TX  -  provides  biomedical  support  for 
aerospace  systems.  Space  Division,  Los  Angeles  AFB,  CA  ^  plans,  programs,  and  manages  space  systems.  Armament 
Systems  Program  Of fives.  Armament  Division,  Eglla  AFB,  FL  -  managns  the  validation,  development,  and  production  of 
nonnuclear  air  armament  systems.  Ballistic  Missile  Office,  Norton  AFB,  2A  -  plans,  programs,  and  bianages  the 
DoD  ballistic  missile  programs.  HQ  AFSC  Activities,  rarlous  locations  -  provide  8r..pport  to  HQ  AFliC.  Ft.  HacArthur, 

CA  **  provides  a  living  community  for  military  personnel  assigned  to  Los  Angelos  AFSj  CA. 

(U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS; 


1.  (U)  FY  1981  and  Prior  AccempMshaents  ;  Not  applicable 

FY  1982  Program:  TMs  is  an  in-house  effort  by  *^he  organlratlons  cited  above  which  support  mar.y  program 
elements  and  projects  in  the  Research,  Developme.  t.  Test  and  Lvaluatlon  community,  and  procurement  of  weapon, 
space,  missile  and  avionic  systems. 

5.  (U)  1983  Planned  Program;  The  main  cost  of  this  crograu  Is  for  pay  of  personnel.  Seventy-three  percent  of  the 

totai  Is  for  pay  of  personnel.  FY  1983  reflects  an  Increase  above  the  FY  1982  Budget  Submission  l>ecause  of  approved 
Inflation  for  petroleum,  oil  ard  lube  (POL)  and  the  asaocitced  Impact  on  otic»r  areas  of  expense.  The  largest  Increase, 
however,  ip  due  to  the  annuallration  of  the  I  October  1981  civilian  pay  raise. 


» 
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?rograia  Ele’^ent:  #65806? 

DOD  Mission  Area:  General  f^gnagemect  Support,  IA71 


Title:  Acquisition  and  Comnuand  Support 

Buuget  Activity:  Defense-wide  Mission  Support,  #6 


FY  1984  Planned  Prcgvaa:  Major  changes  are  foreseen  In  the  nature  of  this  element  for  support  of  rhe  Space 
Transportation  System,  Space  Defenee  Sysvem,  cnJ  Mlaslle-X  program,  and  the  B-1  bomber  aircraft  program. 


5. 

(U) 

Program  to  Completion:  This  Ic 

a  continuing  piogrsm. 

6. 

(0) 

Mllestimes:  Not  Applicable 

7. 

(U) 

Rs:"ourcej:  Wot  Applicable 

8. 

m 

Comparison  with  ?Y  1981  Budget 

Dsta:  Kot  Applical Le 
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Project:  N/A  Title:  Headcuarters  Air  Force  Systems  Command 

Program  Element:  #65806F  (AFSC)  Support  Activity _ 

DOD  Minslon  Area:  General  Manapeaent  Support^  #^7l  Title:  Acquleltlon  and  Command  Support 

Budget  Activity:  Defenae-wlde  Mission  Support,  16 

(U)  DETAILED  BACKGROUND  AND  DF.SCRIPTII'N:  The  mission  of  AFSC  Is  to  advance  aerocpace  science  and  technology,  apply  It 
to  aerospace  systems  development  and  Improvement,  and  acquire  qualitatively  superior  aerospace  systems  and  equipment 
needed  to  accomplish  the  kic  Force  mission.  The  follovlng  arganlzatione  funded  from  this  program  element  provide 
support  to  the  AFSC:  659l8t  Computer  Services  Squadron,  provides  data  automation  services  to  HQ  AFSC;  6592nd  Management 
^  Engineering  Squadron,  provides  AFSC  field  commands  base  level  manpower  and  organization  services  to  include  developing 
and  maintaining  manpower  standaids;  SSS'^rd  Field  Printing  Squadron  provides  composition,  lithograph,  duplicating, 
printing  and  bindery  services  for  HQ  AFSC,  and  other  units.  This  program  funds  for  p»ry  and  related  costs  of  civilian 
personnel,  travel,  transportation,  rents,  contractual  services,  supplies,  and  equipment. 

i  (U)  RELATED  ACTIVITIES:  This  program  element  directly  supports  HQ  AFSC*s  m^^nagement  headquarters  which  Is  funded  from 
Program  Element  6S898F  (Management  and  Headquarters  Nesoarch  and  Development).  Communication  Support  Is  funded  in 
Program  Element  65304F  (ACS  Telecommtmlcatlons  and  General  Support).  Audiovisual  support  Is  funded  In  PB  65890F 
^Audiovisual). 

(U)  WORK  PERFORMED  BY:  Major  contracts  include:  Honeywell  Corporation,  McLean,  VA,  for  automatic  data  processing 
equipment  rental;  Xerox  Corporation,  Arlington,  VA,  for  lease  of  reproduction  equipment. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Not  Applicable 

2.  (U)  FY  1982  Program;  This  is  an  in-house  effort  by  the  organizations  cited  above  which  support  aiany  program 
elements  and  projects  in  the  Research,  Development,  Test  and  Evaluation  community,  and  procurement  programs. 

k 

3.  (U)  FY  1983  Planned  Prograr:  This  Is  a  level  of  effort  program,  the  mal'^  cost  of  which  Is  for  pay  of  personnel. 
Forty  percent  of  the  total  Is  for  pay  of  personnel.  The  cost  increaee  from  last  >-ar*8  Budget  Submission  is  explained 
In  the  pro^^ram  element  dtacrlptlve  summary. 

4.  (U)  FY  1984  Planned  Program;  Major  changes  arc  foreseen  In  the  nature  of  this  element  la  the  near  term  for  support 
of  the  Space  Transportation  System,  Space  Defense  System  and  Mlsslle-X  programs. 

5.  (11)  Proj^ram  to  Completion;  Continuing  Program 

6.  (U)  Milestones;  Not  aoplicable 
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Project:  N/A 

Program  Element:  #65806F 

DOD  Mission  Area:  General  Management  Support,  #471 


Title:  Headquarters  Air  Force  Systems  Command 
(AFSC)  Support  Activity 
Title:  Acquisition  and  Command  Support 

Budget  Activity:  Defense-wide  Mission  Support,  #6 


7.  (U)  Resources:  ($  In  thousands) 


PDT&E;  Funds* 

^Excludes  relmbureements 


Additional 

FY  1981  FY  1982  FY  1983  FY  1984  to  Completion 
13,305  9,625  14,181  14,340  Continuing 


Total 

Estimated 

Costs 


N/A 


8.  (U)  Comparison  with  7Y  1981  Budget  Data: 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E* 

12,683 

14,417 

14,480 

Continuing 

N/A 

*Excludes  reimbursements 


Projf^ct:  Hot  Applicable  Ti'-ler.  Aeronautical  Systema  Dlvlftloti  (ASP) 

Program  Element:  yS5606P _  Titlo:  Acquisition  and  Command  Support  (ACS) 

DOD  Mission  Area:  General  Management  Support  #471  Budget  Activity:  Defense-wide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  ASD  cacages  acquisition  of  aer  >:k';utlcal  systems,  subsystems,  and  related 
equipment  prograi^is  and  projects  until  transfer  of  responsibility  to  Air  Force  Logistics  Command  (AFLC);  accomplishes 
systems  engineering  and  technical  direction  to  designated  progr.^m?  end  provlde^^  general  engineering  support  In  applicable 
disciplines;  exercises  overall  responsibility  for  Development,  Test  and  EvGljati'>n  (DTAE)  for  assigned  advanced  and 
engineering  development;  and  exploits  exploratory  and  advanced  development  products,  Including  foreign  technology.  ASD 
has  responsibility  for  approximately  27  program  offices,  Including  major  programs  s;xch  as  the  B-l,  F-16,  F-15,  A-10, 
and  Strategic  Systems;  and  has  project  office  responsibility  /nr  numerous  system  projects. 

(U)  RELATy.D  ACTIVITIES:  ASD  estebllshes  technology  needs  with  the  Air  force  Systems  Com^nd  (APf^C)  laboratories  for 
Axploratc>ry  and  advanced  development  required  to  satisfy  new  capabilities  or  eliminate  deficiencies;  provides 
engineering  support  to  AFLC;  ensures .  In  collsborstlon  with  APIX,  thst  logistic  support  con.^lderitlons  are  an  Integral 
part  of  systems,  subsystems,  and  equipment  scquialtlon;  performs  flight  teats  and  rslstad  mo<?lflcstlons  In  support  of 
ASD  and  AFSC  iaboratorliis/pro jects  In  the  exploratory  and  advanced  development  areas  of  propul;^l'>na  avionics,  flight 
dynamics,  weightlessness,  electronic  warfare,  life  support  systems,  and  materials;  furnishes  flight  test  support  to 
the  Department  of  Defense  fDoD)  agencies,  i^atlonsl  Aeronautics  and  Space  Administration  (K4SA),  aid  Federal  Aviation 
Administration  (FAA)  as  directed;  manages  the  international,  DoD,  Air  Force,  aud  AFSC  engineering  ^'tandardlsatlon 
programs  in  support  of  ASD,  AFSC  laboratories,  and  AFSC  divisions;  evaluates  and  applies  Intel] Igenca  provided  by 
Foreign  Technology  Division  (FTD)  wnlcU  Is  relevant  to  ASD  development  and  production  programs  and  projects;  and 
manages  all  phase*,  of  procurement  and  produ'^tlon  Including  manager^^ent  oi  government'‘Ovned  ladustrlal  facilities, 

Aystemo,  Research  .«ind  Development  (R&D),  services,  matetlsl  transportation,  supplies,  and  support  as  delegated  by  HQ 
AFSC.  Related  Frogram  Elements  ara:  653i04F,  ACS  Telecommunications  and  General  Support;  6S807F,  Test  and  Evaluation 
Supioit  (TES),  which  finances  the  4S50th  Test  Wing  activities;  suinsgement  functions  are  provided  In  65898P,  Manage¬ 
ment  Headquarters;  and  audiovisual  services  are  funded  In  ?£  6S890F,  Audiovisual. 

(d)  WORK  PERFORMED  BY:  Aeronautical  Systems  Division,  Wrlght-Patterson  AFB,  OH.  Major  conttactore  Include:  Synergy 
Inc.,  Enou,  OH,  provides  computer  operators;  Syatema  Research  Laboratories,  Dayton,  OH  provides  computer  malnten.ence; 
Foreman  Industries,  Inc.,  Dayton,  OH,  provides  Installation,  8K>dlf Icstlon  and  repair  services;  Control  Data  Corp., 
Minneapolis,  hN,  provides  computer  rentals  and  support;  Burroughs  Corp.,  Psoll,  PA,  provides  computer  rental;  Xerox 
Corp.,  Rochester  KY,  provides  reproduction  nqulpr^ent;  and  230  other  contracts. 

( accompli SHWFVTS  and  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments t  Hot  applicable 

7.  (d)  FY  1982  Program:  This  Is  jn  In-house  effort  by  the  organlxatlon  cited  abovw  which  supports  many  program 

elements  and  projects  In  the  Research,  Development,  Test  and  Evaluation  community,  and  procurement  programs. 


126.1 


Project:  N/A 

Program  Slement:  #6580SF 
DOD  Mission  Area:  Other  Management  Support  #471 

3.  (U)  FY  1983  Planned  Progran;  This  is  a  continuing  prograa» 

percent  of  the  total  is  for  pay  of  personnel.  The  cost  increase 
the  program  element  descriptive  summary. 


Title:  Aeronautical  Systems  Division  (ASP) 

Title:  Acquiaition  and  Command  Support  (ACS) 

Budget  Actl’Tlty:  Defense-wide  Mission  Support,  #6 

the  main  cost  of  which  is  for  pay  of  personnel.  Ninety 
from  last  year's  Budget  Submission  is  explained  in 


A.  (U)  FY  1984  Planned  Program;  No  major  changes  arc  foreseec  in  the  nature  of  this  element  at  this  time. 


5.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

6.  (U)  Mileatonea:  Not  applicable 

7.  (U)  Resources:  ($  in  thousands) 

FY  1981  n  1982 

Actual  Estimate 


Total 

FY  1983  FY  193A  Additional  Estimated 

Estimate  Estimate  to  Coa^pletion  Costs 


RDTAE* 


99,980  101,499  108,702  109,881  Continuing 


Not  Applicable 


8.  (U)  Comparison  With  FY  1982  Budget  Data: 


RDT&E* 


FY  1981  FY  1982  FY  1983 

_  listimate  Eetitaate 

96,218  104,891  106,955 


FY  1984 


Additional 


Total 

EstlmateJ 


Ectimate  to  Ccmpletlon  Costs 


Continuing 


Not  Applicable 


♦Excludes  Relmbursewients 
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project:  N/A  Title:  Electronic  Systems  Dlvlsiop  (ESP) 

Program  Elecent:  #65806F  Title?  Acquisition  and  Command  Support  (ACS) 

DOD  Mission  Area:  General  Management  Support,  #A71  Budget  Activity:  Defense-wide  Mission  Support ^  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  EGli  plans  and  manages  the  acquisition  and  related  engineering  development  ''f 
command,  control  nad  communications,  and  Intelligence  electronic  systems,  subsystems,  and  equipment;  plans  and 
conducts  research  and  exploratory  and  advanced  dcvelO|>ment  programs  lu  areas  of  Information  sciences.  Intelligence 
for  command,  control  and  communications;  accomplishes  assigned  engineering  development;  exploits  exploratory  and 
advanced  development  products.  Including  foreign  technology;  managee  the  operations  of  the  Electromagnetic  Compati¬ 
bility  Analysis  Center;  and  manages  assigned  Foreign  Military  Sales  (FMS)  programs.  ESD  has  responsibility  for 
approximately  25  Program  Offices  and  major  programs  such  as  '^‘raffle  Control  Approach  and  Landing  System  Joint  Exploita¬ 
tion  and  Dlssemlnlaton  of  Intelligence,  Airborne  Warning  and  Control  System  (AWACS),  Over  the  Horizon  Radars,  Advanced 
Airborne  Command  Poat,  and  Tactical  Long  Range  Navigation.  ESD  also  has  project  office  responsibility  for  over  100 
projects. 

(U)  RELATED  ACTIVITIES:  The  ESD  establishes  technology  needs  with  the  Air  Force  Systena  Command  (AFSC)  laboratories  for 
exploratory  and  advanced  development  required  to  satisfy  new  capabilities  or  eliminate  deficiencies;  renders  azalstance 
to  Headquarters,  United  States  Air  Force  In  preparation  of  automatic  data  processing  equipment  specifications;  • 
acts  as  contracting  agent  for  MITRE  support  to  the  Department  of  Defense;  monitors  and  contrv^ls  MITIIE  support  to 
the  Air  Force;  acquires,  analyzes,  evaluates,  and  applies  Intelligence  relevant  to  ESD  acquisition  programs  and 
projects;  and  contributes  results  of  Intelligence  analysis  and  evaluations  to  AFSC  Intelligence  projects.  A  related 
Program  Element  Is  65304F,  ACS  Telecommunications  and  General  Supporr. 

(U)  WORK  PERFORMED  BY:  Electronic  Systems  Division,  Fanscom  AFB,  MA.  Major  contractors  include:  .Multi-Service 
Maintenance,  Boston,  MA;  Arpln  Van  Lines,  Providence,  RI;  Sherman  Disposal  Inc.,  Roxburn,  KA;  Charier  Bank  Laundry, 
Cambridge,  MA;  Parkway  Inc.,  Tweksburry,  MA.;  Service  Filter  Co.,  Boston,  MA;  Unlvac  Uorp.,  Boston,  MA;  D.  Bough  and 
Associates,  Stcughton,  MA.;  Bay  State  Storage,  Cambridge,  MA;  and  63  other  contractorsr 

(U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS; 

1.  (U)  A'  1981  and  Prior  Accompllelusents;  Not  applicable 

FT  1^^^  Program;  This  Is  an  In-'house  effort  by  the  organizations  cited  above  which  Supports  many  program 
elements  and  projects  In  the  Research,  Development,  Test  tod  Evaluation  community,  and  procurement  programs. 


FY  1983  Planned  Program;  This  is  a  level  of  effort  program,  the  main  cost  cf  which  le  for  pay  of  personnel. 
Sixty-six  percent  of  the  total  is  for  pay  cf  personnel.  The  cost  increase  from  Istt  year's  Budget  Submission  Is 
explained  in  the  program  element  descriptive  summary. 


i 


Projtjct:  N/A 

Program  Element;  #65fc06F 

DOD  Mission  Area:  General  Management  Support  #471 


Title;  Electronic  Syatems  Division  (ESP) 

Title;  Acquisition  and  Command  Support  (ACS) 
Budget  Activity;  Defense-vlde  Mission  Support, 


A. 

(U) 

FY  1984  Planned  Program:  No 

major  changes  are  foreseen  in  the  nature  of  this  element  at  this  time 

5. 

(U) 

Program  to  Completion:  This 

Is  a  continuing  program. 

6. 

(U) 

Mlleston::  Not  applicable 

7. 

(U) 

Resources;  ($  In  thousands) 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Eaelmatt^ 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E* 

55,290 

52,331 

60,242 

61,551 

Conrlnulng 

Not  Applicable 

(U)  Comparison  With  PY 

1982  Budget  Data: 

FY  1981 

FY  1982 
Estimate 

rv  1983 
Estimate 

FY  1934 
Estimate 

Additional 
to  Complet:>on 

Total 

Estimated 

Coats 

RDT&E* 

51, VIA 

58,A67 

60,825 

Continuing 

Not  Applicable 

*  Excludes  Reimbursements 


i26S 


I 


I 

i 


-i 


I 

i 


! 


Project:  N/A  Title:  Aeroepace  Medical  Dlvlilon  (AMD) 

Program  Eleaent:  #65806?  Title:  Acquisition  and  CoBBaand  Support  (ACS) 

DOD  Mission  Area:  General  Managenent  Support,  #471  Budget  activity:  Defeusc-vide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  AMD  plans  and  executes  the  Air  Force  Systems  Coiaiand  (AFSC)  exploratory, 
advanced,  and  engineering  developaent  programs  to  provide  biomedical  support  for  aerospace  syctems;  advanced  aero¬ 
space  biotechnology;  determines  the  personnel  hazards  of  aerospace  environments  and  establishes  human  tolerance  to 
them;  extends  human  capabilities  and  enhances  Integration  of  man  in  weapon  systems;  provides  bloaedical  support  for 
the  personnel  suba>stems;  improves  Air  Force  health  services;  and  provides  technical  or  management  assistance  in  these 
areas  to  support  studies,  analysiii,  development  planning,  acquisition,  test,  evaluation,  modification  or  operation  of 
aerospace  systems  and  related  equipment.  Specifically,  the  AMD:  provides  the  principal  Air  Force  interface  with 
scientific,  industrial,  educational,  and  government  agencies  and  acts  as  AFSC  focal  point  in  the  areas  of  AMD  technical 
responsibility;  executes  assigned  projects  for  and  works  closely  with  other  major  cosssands.  Army,  Navy,  Defense  Advanced 
Research  Projects  Agency,  National  Aeronautics  and  Spec.'  Adminlatratlcn,  Defense  Nuclear  Agency,  Health,  Education  and 
i  V'elfare,  and  other  govcrrusent  agecciei;  supports  foreign  aerospace  technology  activities  as  provided  in  the  Concolidation 
>  Xrtelligence  Program;  maintains  a  cov.petent  and  comprehensive  in-house  research,  development,  test,  and  evaluation 
capability;  conducts  research  and  development  to  sustain  and  effectively  use  man  ic  aerospace  and  ground  operational 
environments;  plans  and  conducts  educational  programs  including  g.'aduate  level  courses,  aerospace,  and  clinical  medicino 
and  related  subjects;  provides  base  heal*’h  services  for  the  Lackland  Military  Training  Center;  and  provides  the  focal 
point  with  the  Cctuaand  and  government-owned,  contractor  operated  chambers  under  the  jurisdiction  of  AFSC.  \MD's  6570th 
Air  Base  Group  operates  and  maintains  Brooks  AFB  and  provides  support  to  AMD'a  Alt  Force  School  of  Aerospace  Medlcino 
and  Wllford  Hall  United  States  Air  Force  Medical  Cvnter.  Support  is  also  provided  to  the  Headquarters,  Air  Force  Human 
Resources  Laboratory,  the  United  States  Air  Force  Occupational  and  Environmental  Health  Laboratory,  HQ  USAF  Medical 
Service  Center,  and  the  6906  Electronic  Security  Squadron. 

(U)  RELATED  ACTIVITIES;  AND  related  activities  are  Aerospace  Biotechnology  (Program  Element  (PE)  62202F),  Personnel 
Utilization  Technology  (PE  62703F),  tiatelllte  Control  Facility  (PH  35110?) .  Other  Health  Activities  (PK  877ldF),  and 
ACS  Telecommunications  and  General  Support  (PE  65304F):  PE  86761F,  Education  and  Training  -  Health  Care;  PE  877ilF, 

,  Care  In  Regional  Defense  Facilitlt's;  PE  87794,  Real  Property  Maintenance  Activitiec  -  Health  Care;  PE  67795F,  Base 
Communicationa  Health  Care;  PE  89732F,  Off  Duty  and  Volunteer  Education  Programs;  PE  27593F,  Cher.lcsl  Biological 
Defense;  PE  91515F,  Officisl  repieaentstion;  PE  3B716F.  Other  Personnel  Activities,  PE  87792F,  Station  Hospitals  and 
Medical  Facilitlea;  PE  87715F,  Dental  Care  Activi.ti«  6589dF,  Management  Headquarters. 

WORK  PERFORMED  BY;  Aerospace  Medical  Divlalon  Brooka  AFl,  TX.  Major  contracts  locluje;  DIV  Uundry  Dry  Cleaning, 
Antonio,  TX;  San  Antonio  Real  Property  Maintenance  Agency  (SARPHA),  K**P  Food  Service,  Pasadena,  MI.;  Irternational  Busi¬ 
ness  Investments,  San  Antonio,  TX.;  Purolator  Courier  Servl.'.a,  San  Antonio,  TX.;  Bexar  Fire  aL»d  Safety  Co.,  San  Antonio, 
TX.;  Cordova's  Display  Center,  San  Arronio,  TX.;  Harolds  Phtmblng  Co.,  San  Antonio,  TX.;  and  Hubert  Muller  Architect/ 
Engineering  Service,  San  Antonio,  TX. 
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Project:  K/A 

Prograa  Eleaent:  #65806F 

DOD  Mltalo!!  Area:  General  Manageaent  Support,  #471 
(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accoapllahaentat  Nor.  Applicable 


Title:  Aerospace  Medical  Dlvlalor  (AMD) 

Title;  Acquisition  and  Coaaand  Support  (ACS) 

Budget  Activity:  Pefenae-vlde  Mission  Support,  l6 


2.  (U)  FY  1982  Prograa:  This  Is  an  In-house  effort  by  the  organisation  cited  above  ':#hlch  supports  ssr.ny  program  element 
and  projects  in  the  Research,  Developaent,  Test  and  Evaluation  coomunlty,  and  procureaent  prograaa. 

3.  (U)  FY  1983  Planned  Prograa:  This  Is  a  level  of  effort  progcan,  the  aain  cost  of  which  Is  for  pay  of  personnel. 
Twenty-nine  percent  of  the  total  Is  for  pay  of  personnel.  The  cost  Increase  froa  last  year's  Budget  Subalsslon  Is 
explained  In  the  prograa  elwiaent  descript  !v&  eusaary. 

4.  (U)  FY  1984  Planned  Program;  No  aaj.  r  changes  are  foreseen  In  the  nature  of  this  cleiscnt  at  this  tlae. 

5.  (U)  Prograa  to  Coapletion;  Tljla  la  a  continuing  prograa. 

6.  (U)  Mllestonea:  iriot  applicable 

7.  (U)  Resources:  ($  in  thousands) 


py  1981  FY  1782 


RDTiE* 


13,073 


A.  (U)  Comparison  With  FY  1982  Budget  Data: 


13,307 


Total 

FY  1983  FY  1784  Additional  Eatiaated 


Estiaate  Estimate  Estl.;nite  to  Coapletion  Costs 


14,523 


15,014  Continuing  Not  Applicable 


FY  1981  FY  1932 


RDT4E* 


I3.3b7 


14.483 


FY  1983 


Total 

FY  1984  Additional  Eatimeted 


Eatlaate  .ilstiaate  Estimate  to  Completion  Coats 


14,535 


Confimting  Not  Applicable 
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♦Excludes  Reiabursements 


Project;  N/A  Title:  Space  Dlvleloa  (SD) 

Pro;{raii  Element:  #6S806F  Title:  Acquleltlon  and  Conaiand  Support  (ACS) 

DOD  Mission  Area:  General  Management  Support  IA71  Budget  Activity:  Defense-wide  Miselon  Support, 

(U>  DETAILED  BACKGROUND  AND  DESCRIPTION;  SD  plans,  programs,  and  manages  systems  programs  to  acquire  space  and  missile 
systems.  Aerospace  Ground  Equipment,  and  other  subsystems  and  related  hardware;  provides  for  the  activation  and  altera¬ 
tion  of  ground  launch  facilities;  performs  the  fucictions  of  launch,  on-orblt  trackirg,  data  acquisition,  and  command  and 
control  of  Department  of  Defense  (DoD)  satellites;  ind  affects  recovery  of  various  space  packages.  Conducts  and  manages 
standardization  programs,  medical  activities,  bioenvironmental  engineering,  system  safety  engineering,  electromagnetic 
compatibility,  personnel  aubayatema,  reliability  and  maintainability,  configuration  management,  survivability  and 
vulnerability,  systemi  engineering,  value  enginecrir^,  and  quality  assurauce  programs  related  to  spare  and  missile 
systems,  equipment  and  material.  Acquires  and  manAges  industrial  tacjlltles.  Prepares,  completes,  and  coordinates 
program  management  plana,  to  Include  management  arrangement  with  other  elements  of  Air  force  Systems  Command,  United 
States  Air  Force,  DoD  agencies,  military  ieparlmenta.  Government  agencies,  and  industry.  Supports  and  partlclratea  in 
Research  and  Development  and  procurement  and  production  programs  eatabliahad  with  North  Atlantic  Treaty  Organlzaticn, 
and  other  friendly  international  organizations  or  individual  nations.  Ensures  efficient  sad  effective  logistic  support 
of  systems  and  equipment  being  developed  for  operational  inventory  and  managea  all  phases  of  material,  transportation, 
tranaportablllty,  supplies,  maintenance.  Aerospace  Ground  Equipment,  and  propellants.  In  support  of  /ill  SD  programs  and 
projects.  Furnishes  staff  modlcal  auppert  and  operates  s  Class  B  Dispensary.  Frovidaa,  in  collaboration  with  the  Aero-^ 
apace  Medical  Division,  medical  survelllar'r.e  of  syatema  development  to  ensure  that  medical  research  and  support  require¬ 
ments  are  determined  concurrently  with  w/steo  development.  Discharges  USAF  responalbllitlea  ac  Manager  of  the  DoD  Space 
Test  Program.  Providea  required  fttnctional  assistance  to  the  Director  of  Special  Projects,  Headquarters  USAF.  SD  has 
responalbility  for  System  Progrem  offices,  including  Spice  Boosters  end  Space  Tranaportaticn  Program,  Defense  Dl^semins'' 
tion  Program  Satellite  Data  byatemi,  and  ha^  project  office  reaponalblllty  for  approximately  AO  projects  Includlag 
executive  responsibility  for  thu  Global  Poaitlonlng  Satellite  Joint  Program.  Two  major  subelementa  of  SD,  the  Air  lorcc 
Satellite  Control  Facility  and  the  Space  and  ^tsaile  Test  Orga.Uzatlon  ..re  funded  as  independent  program  eXeaenta: 
Program  Element  35110F,  and  Program  Element  V8032F,  respectively. 

(U)  RELATED  ACTIVITIES;  SP  uses  the  capabilities  of  the  Air  Force  I'boratorlas,  centers,  ranges  and  other  AFSC  In-houa 
capabilities  to  the  maxluium  excent  feasible  in  all  phases  of  systeia  planning,  development,  acquisition,  and  test.  SO 
providea  assistance  to  AFSC  lead  < aboretories  In  the  review  aud  evfluatlcn  of  those  industry  Independent  Research  and 
Development  programs  related  to  .Mr  Force  space  and  missile  aystema,  subsystems,  nod  equipment,  end  acts  as  lead  AFSC 
organlzatiau  for  conlkactors  assigned  ty  Headque^rtera  AFSC.  SD  will  operate  and  maintain  Ft  KacArthcr,  CA  which  will  b<s 
acquired  on  1  Oct  13^2.  Related  Piogram  Elements  are:  33UOF,  Satellite  Control  Facility;  6S304r,  Acquisition  and 
Command  Support  (ACS)  Telecomautuca ’’Or.a  and  General  Support;  78032F,  Western  Test  Range;  7b022F,  Eastern  Test  Range; 
65890F,  Audloviaual,  and  6S89BF,  Management  Headquarters. 
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Project:  N/>. 

PrograiB  Element :  #65806? 

DOD  Mission  Ares;  Genersl  Msnsseaent  Stxpport,  #471 


Space  Division  (SD) 

Tula  Acquisition  and  Cowsend  Support  (ACS) 

Budget  Activity:  Defense-wide  Mission  Support,  fy 


(U)  WORK  PERPORMED  BY;  Splice  Division,  Los  Angeles  Air  Por-.e  Station,  CA,  and  Pt  MacArthur,  CA.  K<Jor  contrav.tor’s 

Include:  Trend  Western  Technical  Corp,  Los  Angelea,  CA;  SP4P  luc.,  Anaheim,  CA;  B&W  Services  Industries,  Los  Angrtles, 

CA;  Dcl-Jen,  Los  Angeles,  CA;  BurrouGhs  Corp.,  Paoll,  PA;  Xero::,  Torrance,  CA;  Ontel  C^jrp.,  Flalnvlev,  NY;  Proprietary 
Computer  Systems,  Van  Nuys,  CA;  Action  Transfer  Centers,  Garucna,  CA;  Washingtou  Patrol  Services,  Inc.,  Escondido^  CA; 
Qulntron  Systems,  Santa  Maria,  CA.  There  are  no  )ther  major  contracts  at  SD  funded  by  this  program  eloment. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  PUTURE  PROGRAMS; 

1.  (U)  PY  19?>  and  Prior  Accomnllshments;  Not  appllcrble 

2.  (U)  FY  1982  Program;  This  la  an  in-house  sffc-rt  by  the  organisation  cited  above  which  supports  many  procraa 

elements  end  projects  In  the  Re»)earch,  Development,  Teat  end  Evaluation  community,  and  procurement  programs. 

3.  (U)  FY  1^83  Plannee’  Program;  This  la  s  continuing  program,  ‘nie  main  ro?t  of  which  is  for  pay  of  peraoauel.  Plfty- 

•.wo  percent  of  the  total  Is  for  piiy  of  personnel.  PY  1982/PY  1983  program  effort  Increases  due  Co  the  Space  Transporta¬ 
tion  System  (STS),  Space  Defease  system  (SDS),  and  the  operation  and  maintenance  of  Pt  MacArthur  effective  1  Oct  1982. 

(U)  FY  198A  Planned  Program;  No  major  changes  are  foreseen  In  the  mature  of  thla  element  et  thla  time. 

5.  (U)  Program  to  Completion;  Thla  Is  s  crntlnulng  program. 

6.  (U)  Ml lea tores;  Not  applicable. 


(o)  Reaourcea;  (3  In  thousands) 


PY  1981  PY  1982  PY  1983  PY  198A  Addltlonil 


RDTAE* 


34,467  36, U9 


39,942 


40,960  Continuing 


^  With  PY  1982  Descrlpclve  Summary; 


FY  1981  PY  1962  PY  1983  PY  1984  Additional 


Total 

Estimated 


Es- .imate  Estimate  Eetimate  to  Completion  C«>sta 


Nor  Applicable 


Total 

Earlmated 


Estimate  Eetimate  Ejtimste  to  Completion  Coats 


RDT&E* 


34,963  38,740 


^Excludes  teimbuf jementa. 


39,970 


Continuing 
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Not  Applicable 
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Project:  N/A  Titl«r  Araaaent  Division  (AD) 

Progrwa  Element:  #65806F _  Tl^.lei  Acgulcltlon  and  Comaend  Support  (ACS) 

DOD  Mission  Area:  General  Management  Support,  #471  Budget  Activity:  Def»tcsc~wlde  Mlaslon  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Deputy  for  Armament  Systems  at  the  Armament  Division  (AD),  Egiln  APB,  FL, 
manages  for  the  Air  Forre  the  validation,  development  and  production  of  air  armaments;  Is  responsible  for  the  development 
test,  evaluation,  and  logistic  oupport  o^  the  Sidewinder  (AIM-9L/M'>,  Sparrow  III  (AIH-7F/M),  SHRIKE  (^Qf-ASB)  and  rhu 
Antl-Radlatlon  Missile  (ACM-SS,  B/C/D),  Is  responsible  for  the  development,  rest,  evaluation  and  logistics  for 
dlspeneiro,  rockets,  flares,  fuses  and  o^her  nonnuclear  munitions  and  related  support  oqulpmenc,  Chemlcal/Blologlcal 
defense  equipment,  Improved  Air  Combat  Fighter  gun  systems,  and  foreign  weapon^?  evaluation;  provides  armament  system 
prograf  t^^chnlcal  direction  to  contractors;  establishes  systems  program  financial  objectives  and  coat  control  managerent; 
manages  the  acquisition  of  all  subsyateaa;  and  incorporatea  now  or  advanced  technology  through  aodiffcatlon  of  eyatem 
hardware.  The  Deputy  for  Advanced  Medium  Range  Alr-to-Alr  Mlaalla  Systexa  (AMRAAN)  la  responalblc  fer  development  end 
production  of  he  AMRAAM.  This  la  a  Jolnl  service  program  with  the  Air  Force  aa  the  executive  service.  The  Deputy  for 
Lange  Inatrumentiitlon  System  ^'entrally  eanagee  the  research,  development  and  acquisition  of  range  Instrumentation  ayrtems 
for  th>^.  SETfA  Vr:hi  ranges  end  nhe  Ai^  Force  Wide  CTAE/tralalng  ranges.  The  Deputy  for  Air  Base  Survival:! Uy  (ABS)  it 
the  designated  Air  Force  centcal  manager  reeponalble  for  Integrating,  coordinating  and  controlling  efforts  to  improve 
Mr  Force  capability  to  generate  effective  aortlee  in  tht  event  of  theater  air  base  attack.  The  Deputy  for  Development 
Plans  managea  all  air  armament  eyetmeie  conceptual  phase  progrsiJi;  is  reapoasible  for  the  Nonnuclear  Aroanant  Plana 
manages  si!  air  armanenc  cystesb  conceptual  phase  programs;  Project  Vanguard,  and  prepares  and  cpdatra  the  Air  Force 
Nonnuclear  Consiasable  Annual  Analysis  attrition  data  base.  The  Deputy  la  the  International  Systems  Focal  Point  and 
manigaa  the  Foreign  Weapons  Evaluation  Program.  Development  Plena  provides  tech..ology  gufdlcaci^  to  the  Laboratoriee , 
est«bUshef«  cadre  Systeok  Preg'am  Officer  as  necessary  performs  engineering  and  effectiveness  studies  end  sets  as 
Division  manager  for  using  command  requirements  documents. 

(U)  RKLATFD  ACTIVITIES?  AD  uses  the  capabilities  of  the  Air  Force  Laboratories,  test  centers,  ranges,  and  other  Mi 
Force  Systotss  Coteman^l  In'-house  capabilities  to  r.he  maximum  extent  feasible  In  all  phases  of  sysfems  planning,  develop- 
sent,  acquisition  and  test.  AD/Systems  Division  functions  as  AD  focal  point  on  all  actions  cognisant  to  the  Joint 
Conventional  arnFaunltlca  Program  Group  and  single  i^anager  for  conventional  munitions  activities.  Related  program  elements 
are  PE  271o2F  ~  Tactical  Air-to-Gromd  Missiles;  **E  JblibF  ~  Aerial  Target  Dro.ies;  PE  63232F  -  Advance  Aerial  Targets 
Technology;  PE  64602F  -  Ai ‘name nt /Ordnance  Development;  PE  646'OP  -  Air  Delivered  cjsnd  Mlnee;  PC  6A?33r  -  Surface  Defense* 
Suppreaaion;  PE  27iblF  -  Tactical  Intercept  Hiasiles;  PE  Defense  Suppression;  PE  273iSF  -  Rapier  Air  Derense 

Ms^ile  System;  PE  64601F  -  C/B  Defense  Equipment;  PE  64A03F  -  improved  ACF  Cun  Systems;  PE  99]UCX2  -  Gun  Pod;  Pk  63609F  - 
Advanced  Attack  Weapons;  PE  ^4607F  -  WAAH;  PE  64707F  -  Bsttlefield  Weatlier  Subsystem;  PE  6421  IF  -  Advanced  Aerial  Targiica 
Development;  and  PE  28U1.0>'  *•  WPH  Munitions.  AD/YM,  related  program  elements  are  PE  63370F  aud  f2  &4314F  -  AHIUAM; 

AD/¥1  related  program  elements  are  PE  64735P  -  ''.mproved  Capshlllty  for  Oparationui  Teat  «nd  Evaluation  (OTiE);  PE 
11897F  -  Sticteglc  Training  Support  Equipment  (SA,C);  and  PE  27429F  -  F.inge  Improvement  Sqal^aent.  AO/XR  functions  a« 

AD  focal  point  for  systems  requlr^*a.->nts.  Division  Advisory  Crotip  aud  Scientific  Advisory  Board  (SAB)  activities  and 
international  Prograam  focal  Polnc.  Related  program  elements  are  ?E  63263F  -  Concept  Development;  PE  tSIllF  -  Foreign 
Weapons  Evaluation,  PE  63306F  Defense  S.'pprwsslon  Weapons  Advanced  Technology;  PC  S4302F  -  Defense  Suppression  Weapons 
Engineering  Developaent ,  PE  63oO$F  -  Advanced  Attack  Weapons,  and  PE  64604F  -  Convetitional  Standoff  Weapons. 
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Project;  N/A  Title:  Armaaent  biytstem  Program  Offices 

Prograo  Element:  #65806F  Title:  Acqulaltlon  and  Command  Support  (ACS) 

DOD  Mission  Area:  General  Management  Support,  #471  Budget  Activity:  Defense-ittcte  Mlgsion  Support »  #6 

(>J)  WORK  PERFORMED  BY:  The  Deputy  for  Armament  Systems,  Deputy  for  Development  Plans,  F^eputy  for  AMRAAM,  Deputy  for 
Renge  Instrumentaton  Systems,  Deputy  for  Air  Base  Survivability,  Deputy  for  Contracting  and  Manufacturing,  Deputy 
for  Comptroller,  The  Dli'ectorate  of  Communication  and  Electronics  plus  the  Armament  Division  Comnander  and  various 
3t(%£f  elements*  There  are  no  contracts  funded  in  this  project* 


(U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Discussed  In  Individual  program  elements  managed  by  AD* 

2.  (U)  FY  1982  Program:  Discussed  In  individual  program  elements  managed  by  AD.  OSD  directed  a  realignment  of  funding 
at  AD  as  a  result  of  the  redeslgnatlon  of  AD  from  a  Test  Center  to  a  Division.  This  resulted  In  transferring  the  AD 
Commander  and  various  staff  elements  not  directly  associated  with  a  Test  and  Evaluation  mission  from  PE  63807F  to  PE 
63806F,  effective  In  FY  1982*  Eight-eight  percent  Is  for  pay  of  personnel* 


3*  (U)  FY  1983  Planned  Program:  Discussed  In  Individual  program  elements  managed  by  AD*  This  continues  the  FY  82 

level  of  effort-* 

4*  (U)  FY  1984  Planned  Program;  This  continues  the  FY  1983  level  of  effort. 

5.  (U)  Program  to  Completion;  This  Is  a  continuing  programs. 

6.  (U)  Milestones;  Not  applicable* 

7.  (U)  Resources;  ($  In  thousands) 


Total 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costa 

RDT&E* 

12,246 

21,099 

23,275 

23,865 

Continuing 

Not  App'ilcable 

(U)  Comparison  With  FY 

1982  Descriptive  Summary: 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

RDT&E* 

12,129 

21,942 

22.190 

Continuing 

Not  Applicable 

*  Excludes  Relabursemerts* 
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Project;  N/A 

Program  Element ;  I658Q6F 

DOL>  Mission  Area:  General  Management  Support  #471 

(U)  DETAILEL'  BACKGROUND  AND  DESCRIPTION:  BMO  plans 3  proj^rams,  and  manages  systems  programs  to  acquire  ballistic  missile 
cystems,  Aerospace  Ground  Equipment,  and  other  subsystems  and  related  hardwarej  provides  for  the  actlvation/alteratlon 
of  mlssUe  sites  and  ground  launch  facilities.  Conducts  and  manages  standardization  programs,  medical  activities,  blo- 
environmental  engineering,  system  safety  engineering,  electromagnetic  compatiblliiy,  perscnnfel  subsystems,  reliability 
and  maintainability,  configuration  management,  survivability  and  vulnerability,  systems  engineering,  value  engineering, 
and  quality  assurance  programs,  related  to  missile  systems,  equipment  and  material.  Acquires  and  manages  industrial 
facilities.  Prepares,  completes,  and  coordinates  program  management  plans,  to  Include  management  arrangements  with 
other  elements  of  Air  Force  Systems  Command,  United  States  All  Force,  Department:  of  Defense  agencies,  military  department 
Government  agencies  and  Industry.  Supports  and  participates  in  Research  and  Development  and  procurement  and  production 
programs  established  with  North  Atlantic  Treaty  Organization,  and  other  friendly  International  organizations  or  Individ¬ 
ual  nations.  Ensures  efficient  and  effective  logistic  support  of  systems  and  equipment  being  developed  for  the 
operational  inventory  atwd  manages  all  phases  ot  material,  tranaportation,  transpcrtablllty,  supplies,  maintenance. 
Aerospace  Ground  Equipment,  and  propellants  In  rupport  of  all  BMO  programs  and  projects.  Discharges  USA?  responsibility 
as  Manager  of  the  DoD  Advanced  Mlaall^^  Reentry  Systems  program.  BMO  has  responsibility  for  the  Mlnuteman  and  Mlaslle-X 
Program  Offices. 

(U)  RELATED  ACTIVITIES;  BMO  uses  the  capabilities  of  the  Air  Force  laboratories,  centers,  ranges,  and  other  AFSC 
In-houae  capabilities  to  the  maximum  extent  feasible  in  all  phases  of  systems  planning,  development,  acquisition, 
and  Lest.  Related  Program  Element  is  653C4F,  Acquisition  and  Conrvnd  Support  (ACS)  Telecommunications* 

PERFORMED  BY;  Salllatlc  Missile  Office,  Nerton  AFB,  CA.  There  are  no  major  contracts  at  BMO  funded  by  this 
program  element.  Minot  contractual  effort  la  provided  through  host  base  support  contract. 

( U )  PROGRAM  ACCOMPLIStlMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments;  Not  applicable 

FY  1982  Program;  This  Is  an  ln~houc»e  effort  by  the  organization  cited  above  which  supports  many  program 
elements  end  projects  In  the  Research,  Develo|Mient ,  Test  and  Evaluation  community,  and  procurement  programs. 


Title;  Ballistic  Missile  Office  (BMO) 

Title:  Acquisition  and  ComiBaad  Support  (ACS) 

budget  Activity;  Dr^fense-wlde  Mission  Support,  #6 
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Project:  N/A 

Program  Element:  #65806F 

DOD  (Mission  Area:  General  K&nageaent  Support,  #6A1 

3.  (L)  FY  1983  Planned  Program:  This  la  a  continuing  program,  the  main  cost  of  which  is  for  pay  of  personnel. 

Elght-slx  percent  of  the  total  Is  for  pay  of  personnel.  Increased  effort  will  be  on  the  Mlsslle-X  program. 

4r:  (U)  FY  1984  Planned  Program:  No  r^tajor  changes  are  foreseen  in  the  nature  of  this  element  at  this  time. 

5.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

6.  (U)  Milestones:  Not  apfllcable 

7.  (U)  Resources;  ($  in  thousands) 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

_  Estimate  Estimate  Estimate  to  Completion  Costs 

RDT&E*  7,685  7,722  8,362  8,695  Continuing  Not  Applicable 

8.  (U)  Comparison  With  ^Y  1982  Descriptive  Summary: 

Totil 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

_  Estimate  Esti^mate  Estimate  to  Completion  Costs _ 

RDT&E*  7,278  7,960  8,045  Contlnulrg  Not  Applicable 

^Excludes  Reimbursements 
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Title:  Ballistic  Missile  Office  (BMP) 

Title:  Acquisition  and  Commaad  Support  (ACS) 

Budget  Activity:  Defense-wide  Mission  Support.  #6 


1 

! 

i 

i 


n  1983  ftDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #653Q?F  Title:  Test  and  Evaluation  Support 

DOD  Mission  Area:  Major  Ranges  and  Test  Facilities,  #451  Budget  Activity:  Defense^ide  Mission  Support,  #6 

(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands): 


Project 

FY  1981 

VY  1982 

FY  1983 

FY  1934 

Additional 

Total 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELE* EKT 

334,687 

360,773 

354,273 

383,229 

Continuing 

Not  Applicable 

2109 

Arnold  Engineering  Development  Center 

108,929 

116,859 

125,734 

130,246 

Continuing 

Not  Applicable 

2110 

Western  Space  and  Missile  Centrir 

650 

2,900 

0 

0 

0 

Not  Applicable 

2111 

Armament  Division 

102,033 

101,408 

100, ;39 

106,749 

Continuing 

Not  Applicable 

2x12 

Air  Force  Flight  Test  Center 

77,624 

85,924 

86,565 

100,357 

Continuing 

Not  Applicable 

2114 

4930th  Test  Wing 

45,451 

53,682 

41,235 

45,877 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  resources  for  operating  the  above  Air  Fvorce 
Syste  a  Command  test  activities  which  are  part  of  the  Department  of  Defense  Major  Range  and  Test  Facility  Base  (MRTFB). 
Operation  of  the  actlvltlej  includes  both  technical  and  base  support  functions*  These  activities  provide  test  and 
^valuation  support  to  the  Air  Force ,  other  Services,  Government  agencies,  and  commercial  companies*  Many  capabilities 
possessed  by  the  test  activities  are  unique  and  cannot  be  found  elsewhere* 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  program  supports  the  operation  and  maintenance  of  Che  RDT&E  activities  and 
Includes  clvillrsn  pay,  travel,  transportation,  rents,  communications,  utilities,  contractual  services,  supplies  and 
equipment.  Past  history,  projected  workload  and  use  of  approved  inflation  indlcies  form  the  basis  for  this  cost  esti¬ 
mate.  The  FY  83  Program  decrease  is  due  to  transfer  of  major  improvement  and  modernisation  programs  to  Program  Element 
(PE)  64755F,  Improved  Capability  for  Development  Tesi:  and  Evaluation  for  improved  management  visibility*  In  additio:i, 
beginning  in  FY  83,  funds  for  operation,  maintenance.  Improvement  and  modernization  of  the  facilities  of  the  6385th 
Test  G.oup,  Holloman  AFB,  NM,  are  transferred  to  PE  63708F. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

RDT&E  326,237 

(U)  OTHER  APPROPRIATION  FUNDS: 

Military  Construction  ?2,950 


Total 


FY  1982 
EstlKiate 

.  FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Coots 

365,500 

TBD 

Continuing 

Not  Applicable 

0 

63,020 

21,067 

Continuing 

Not  Applicable 
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Program  Element:  #65807?  Title:  Test  and  Evaluation  Support 

DOD  Mission  Area:  Major  Ranges  and  Test  Facilities,  #451  Budget  Activity:  Defense-vide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUNi)  AND  DESCRIPTION:  This  Program  Element  resulted  trom  consolidation  of  thiee  Program  Eleutents 
in  FY”I575:  65301F  -  Space  and  Missile  Test  Center  (SAMTEC);  65802F  -  Arnold  Engineering  Development  Center  (AEDC); 

and  6580/ F  -  Development  and  Test  Support  which  included  the  Armament  Development  and  Test  center,  now  the  Armament 
Division  (AD),  the  Air  Force  Flight  Test  Center  (AFFTC)  and  the  Air  Force  Special  Weapons  Center  (AFSWC),  now  part 
of  the  Air  Force  Weapons  Laboratory  (AFWL).  Also  effective  in  FY  1975,  all  test  activities  in  this  Program  Element 
began  to  earn  direct  cost  reimbursements  from  test  and  evaluation  customers  under  the  uniform  funding  policy  estab* 
lished  by  Department  of  Defense  Directive  3200.11.  During  FY  1977  an  analysis  was  conducted  on  the  Western  Space 
and  Missile  Center  (WSMC)  workload  which  determined  the  majority  of  programs  supported  were  operational.  Effective 
in  FY  1979,  WSMC  operations  were  funded  in  the  operations  and  maintenance  appropriacif on. 

(U)  RELATED  ACTIVITIES:  The  test  activities  provide  test  and  evaluation  support  to  Air  Force  programs  and  those  of 
other  Services  and  Government  agencies.  Examples  include  the  Air  Force  Air  Launched  Cruise  Missile,  F-15,  F~1(S, 

MX,  Inertial  Upper  Stage  and  National  Aeronautics  and  Space  Administration  Space  Shuttle.  Additional  related  activit** 
lea  are  covered  under  each  project. 

ai)  WORK  FERFORMED  BY;  AEDC,  Arnold  AFS,  TN;  AD,  Eglin  AFB,  FL,  AF^C,  Edwards  AFB,  CA;  and  tho  4950th  Test  Wing, 

Wright  Patterson  /FB,  OH.  Major  contractors  performing  work  at  each  center,  shown  in  parenthesis.,  include:  Arnold 
Research  Organization,  Inc.,  FAN  AM  World  Services  and  Calspan  Field  Services,  Inc.  (AFDC);  VITRO  Services  and  RCA 
Missile  and  Service  Division  (AD);  Dynalectron  Corp  (6585  Test  Group);  and  Kentron  International  (AFFTC). 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS;  See  attached  project  descr Iptlone. 
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Project:  #2109  Title:  Arnold  Englneerii^g  Development  Center  (AEDC) 

Program  ^Slement:  #65807F  Title:  Teat  and  Evaluation  Support 

DoD  Mission  Area:  Major  Ranges  and  Test  Facilities,  #451  Budget  Activity:  Defense-wide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  AEDC  provides  ground  environment  test  support  for  Air  Force  aeronautical, 
missile  and  space  programs  such  as  Mlnuteman,  M-X,  F-lS,  F-16,  Air  Launched  Cruise  Missile,  Advanced  Strategic  Air 
Launched  Missile  and  Advanced  Ballistic  Reentry  Systems,  as  veil  as  for  other  Service,  Government  agency  and  industry 
programs.  The  center  has  three  facility  complexes  encompassing  wind  tunnels,  altitude  rocket  cells,  aeroballlstlc 
ranges,  altitude  engine  cells,  space  chambers  and  required  support  and  administrative  facilities.  The  test  facility 
complexes  are:  Von  Karman  Gao  Dynamic  Facility  which  performs  aerodynamic  testing  of  scale  models  of  aircraft,  missile 
and  space  systems  from  Mach  1.5  to  10,  testing  of  large  and  full-scale  satellites,  sensors  and  space  vehicles  In  a 
simulated  space  environment  and  tests  of  projectiles  (both  high  performance  and  conventional  gun)  at  various  altitudes 
^  and  reentry  conditions;  Engine  Teat  Facility  which  provides  altitude  environmental  testing  for  aircraft,  missile  and 
8p8C3craft  propulsion  systems  Including  turbojets,  turbefans  and  both  liquid  and  solid  propellant  rockets;  and  Propul- 
I  slon  Wind  Tunnel  Facility  which  provides  tests  of  large-scale  models,  and  In  some  cases,  full  scale  engine  Inlet  com¬ 
binations,  jiiHslles  and  f^pace  boosters  together  with  their  propulsion  systems  at  Mach  numbers  from  0.5  to  4.5.  This 
national  test  center  Is  used  to  evaluate  aerospace  systems,  hardware,  concepts  and  prototypes  In  simulated  operating 
environments.  These  test  complexes  are  used  to  assist  In  obtaining  an  optimal  design,  evaluation  and  certification 
of  performance  and  acceptance  of  hardware  by  providing  accurate  data  at  sinisus  cD-t. 

(0)  RELATED  ACTIVITIES:  Ine  Center  also  supports  programs  of  the  National  Aeronautics  and  Space  Administration  such 
as  Space  Shuttle,  the  Army  Ballistic  Missile  Division  and  the  Navy,  as  well  as  technology  support  to  the  Department  of 
Energy.  The  Center's  facilities  are  national  assets  that  provide  unique  test  capabilities  not  available  elsewhere. 

(U)  WORK  PERFORMED  BY:  The  AEDC  Coouiander  and  hla  stv  ff  provide  the  overall  planning,  programming,  funding  and 
administration  of  AEDC.  The  operation  of  the  test  facilities  and  support  activities  at  AEDC  Is  performed  by  operating 
contractors.  Approximately  80  percent  of  the  AEDC  Institutional  budget  Is  used  for  the  operating  contracts. 

AEDC  is  operated  and  maintained  by  three  operating  contractors,  one  for  each  of  three  function  areas.  ARO,  Inc 
(Sverdrup,  Inc)  is  responsible  for  propulsion  testing.  Including  activation  and  operation  of  the  Aeropropulslon 
Systems  Test  Facility.  CALSt'*AN  Field  Services,  Inc,  a  subsidiary  of  Calspan  Corporation  Is  responsible  for  Aerospace 
Flight  Dynamics  Testing  (all  other  testing).  PAN  AM  la  responsible  for  the  mission  support  functions.  Other 
contractors  working  or  special  tasks  include:  Grumman  Data  Systems,  Bethpage,  NY;  Westlnghouse ,  Sunnyvale,  CA; 

Drulel,  Mann,  Johnson  4  Mendenhall,  Los  Angeles,  CA;  Brown  Boverl,  Swltierland;  Sulzer  Brothers,  Switzerland; 

4icel  Johnson,  San  Franslsco,  CA;  Mosscr,  Bethleham,  PA;  Clow  Corp,  Chicago,  IL;  Rotoflow  Corp,  Los  Angeles,  CA;  and 
Carrier,  Syracuse,  NY;. 
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Project:  #2109  title:  Arnold  Engineering  Developiaent  Center  (AEDC) 

Progrars  Element:  #65807  Title:  Test  and  Evaluation  Support 

DoD  Mission  Area:  Major  Ranges  and  Test  Facilities,  #451  Budget  Activity:  Defense-wide  Mission  Support,  #6 

aj)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGPAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  ,AEDC  has  provided  vital  environmental  test  support  to  most  of  the 
national  aerospace  system  development  progrias  such  as  the  F-15,  F-16,  B-1^  A-10,  FlOO/FlOl  Engine  Model  Derivative 
Program  (EMDP),  F~5E,  Advanced  Ballistic  Reentry  Systems  (ABRES),  F-lll,,  Minuteman,  Inertial  Upper  Stage  (lUS),  Titan, 

Air  Launched  Cruise  Missile  (ALCM),  Advonc^d  Strategic  Air  Launched  Missile  and  the  NAVSTAR  satellite.  Major  direct 
support  for  environmental  testing  was  pro\ided  for  advanced  surveillar4ce  devices,  aerospace  propulsion  and  flight 
dynamics  and  munitions  development.  Additional  support  was  provided  to  Air  Force  Logistics  Command  (AFLC)  for  engine 
baseline  performance  and  trending.  Congrissional  approval  was  Issued  in  1977  for  construction  of  the  Aeropropulsion 
Systems  Test  Facility,  a  national  test  fazility  capable  cf  simulsting  altitude  flight  conditions  for  integrated 
aercdyaamlc  and  propulsion  teste  of  very  large  aircraft  engines.  Construction  is  progressing  towards  an  Initial 
Operational  Capability  (IOC)  in  FY  1985. 

2.  (U)  FY  1982  Program;  Major  dfrert  support  for  environmental  testing  is  being  provided  for  the  F-16.  ALCM, 
Advanced  Medium  Range  Alr-to-Alr  Missile  (AMRAAM),  Wasp,  lUS,  ABRES,  and  Missile-Exporimental  (MX).  Support  will 
also  be  provided  to  the  AFFDL,  as  well  as  to  the  Air  Force  Aeropropulsion  Laboratory,  Rochet  t'ropulsion  Laboratory 
and  ArmaiMent  Division.  Support  to  Air  Force  Logistics  Command,  Army,  Nuvy,  and  National  Aeronautics  and  Space 
Administration  (NASA)  will  continue.  FIDO  Engine  Component  Improvement  Program  testing  will  be  conducted  as  well 

as  tests  for  FIOI  Derivative  Fighter  Engine  development.  Hagnetohydrodynamic  technology  and  test  support  will  be 
provided  to  the  Department  of  Energy.  In  order  to  provide  the  bes'-  possible  test  data  at  minimum  cost  AEDC  will 
maintain  its  continuing  effort  in  developing  technology  and  instrumentation  to  Improve  and  modernize  its  existing 
capabilities.  /.EDC  will  initiate  the  true  test  center  concept  approach  to  testing.  This  concept  permits  more 
government  involvement  in  test  planning,  conduct,  data  acquisition  and  analysis. 

3.  (U)  FY  1983  Planned  Program;  The  Center  will  contlnuo  to  bt  a  prime  contributor  to  the  successful  development 
of  Department  cf  Defense  and  NASA  aeronautical,  missile  and  space  systems  such  as  ABR&S,  Advanced  Medium  Range  Air-to-Air 
Missile,  Wide  Area  Anti-Armor  Munltxon,  Space  Shuttle,  MX,  F-16,  stores  t'lteparatlon  testing  and  ALCM.  Aerodynamic  testing 
programs  will  be  conducted  for  the  Foreign  Technology  Division.  Additionally,  AEDC  will  provide  support  for  other 
Services,  such  as  the  Navy  and  Army,  and  cormercial  companies.  Magnetohydrodynamlc  technology  support  to  the  Department 
of  Energy  will  continue. 
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Project;  #2109  Title:  Arnold  Enij[inaerln8  Developaent  Center  (AEDO) 

Program  Element:  #65807  Title:  Teat  and  Evaluation  Support 

DOD  Mission  Ares:  Major  Ranges  and  Tasr  FscllitleSt  #^51  Budget  Activity:  Defense-vlde  Mission  Support,  #6 

A.  (U)  FY  1984  Planned  Program:  The  statements  in  paragraph  3  also  apply  In  FY  1984. 

5.  (U)  Program  to  Completion:  'nils  la  a  continuing  nrogxam* 

6.  (U)  Milestones:  Not  applicable. 

7.  (U)  Resources;  ($  In  thousands) 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 

Actual  Estimate  Estimate  Estimate  to  Completion  Coat _ 

R0T4E*  108,929  116,859  125,734  130,246  Continuing  Not  Applicable 

8.  (U)  Coalpa^tso^  with  FY  1982  Budget  Data: 

FY  1982  FY  1983 
FY  1981  Estimate  Estimate 

RDT&F*  105,889  117,559  TB!) 


^Excludes  Relmbursementa 


Prolect:  #2110  Title:  Western  Space  and  Mleaile  Center  (WSKC) 

Program  Element;  I65607F  Title:  Test  and  Evaluation  Support 

DoD  Mission  Area:"  Major  Ranges  and  Test  Facilities,  #451  Budget  Activity:  Defen^e-vide  Mission  Support,,  #6 

(U)  DETAILED  8ACKGR0UND  AND  OESCBIPTION:  The  WSMC  operates  the  Western  Test  Range  (WTft)  which  provides  range  tracking, 
data  acquisition,  and  flight  safety  su*;port  for  all  aeronautical  flights,  and  ballistic  missile  and  space  systems 
launches  from  Vandenberg  AFB,  CA.  The  WSMC  operates  an  Integrated  system  of  radars,  optical  tracking  instruments,  tele¬ 
metry  r«f^ceivers,  range  safety  command  destruct  transmitters,  computers,  and  data  transmission  and  display  equipment. 
Operating  sites  include:  Vandenberg  AFB  and  Pillar  Pt,  CA  and  Wheeler  AFB,  Molokai  and  Kaena  Pt,  HI.  These  funds  pro- 
vlc'‘.  for  new  range  instrumentation  research  and  development  at  a  test  rango  whose  funding  is  predominately  operations 
end  maintenance  (O&M),  The  remainder  of  WSMC/WTR  funding  is  in  Program  Element  78032F. 

(U)  RELATED  ACTIVITIES:  The  WSMC  provides  common  range  support  for:  Strategic  Air  Command  (SAC)  ballistic  missile 
operatloT.al  testing;  Air  For:e  Space  Division  polar  orbit  and  Ballistic  Missile  Office  ballistic  reentry  vehicle 
launches;  other  Department  of  Defense  sponsored  range  users;  the  Hations’i  Aeronautics  and  Space  Administration 
polar  orbit  launches;  on-orbit  tracking  of  satellites  launched  from  the  Eastern  Test  Range;  and  support  to  the  Navy 
Pacific  Missile  Test  Center.  Funds  for  WSMC  Defense  Cowaiini  cat  ions  Services  and  other  leised  communication  services 
are  carried  under  Program  Element  7d034F.  SAC  provides  host  base  aervices  to  WSMC  at  Vandenberg  AFB.  The  majority 
of  funding  for  WSMC/WTR  is  in  PE  /8032F. 

(U)  WORK  PERFORMED  BY:  Air  F.rce  management  Is  under  the  Air  Force  Western  Space  and  Missile  Center,  Vandenberg 
AFB,  CA.  Major  contractors  are:  Federal  Electric  Corporation,  Division  of  International  Telephone  and  Telegraph, 
Paramus,  NJ,  provides  opcra»^lon  and  maintenance  of  range  instrumentation;  A«roneutronic-Ford  Corporation*  Port 
Washington,  PA,  operates  the  Vandenberg  AFB,  Precision  Measurements  Equipment  Laboratory;  Computer  Science#  Corpor¬ 
ation,  Los  Angeles,  CA,  provides  computer  engineerin;>  technical  services;  and  Logicon,  Inc.,  Torrance,  CA,  provides 
verification  and  validation  of  flight  safety  computer  programs.  Other  contractors  include:  Bionctict,  Hampton, 

VA;  Science  Applications  Inc.,  LaJolla,  CA;  Southern  Pacific  Transportation  Company,  San  Frrncisco,  CA;  and  Xerox 
Corp,  Los  Angeles,  CA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  (U)  FY  1981  and  Prior  Accomplishments:  WSHC  assumed  responsibility  for  intercontinental  ballistic  missile 

and  space  vehicle  range  support  functions  fro*  the  Navy  on  i  February  1965.  The  FY  1966  program  provided  for  the 
consolidation  and  Integration  of  renge  operations  and  the  establishment  of  a  commutilcationa  center  at  Wheeler  AFB, 
HI.  The  fY  1969  program  provided  for  the  installation  of  new  mid-course  tracking  radar  in  the  Hawaiian  Islands  and 
central Icatlon  c.‘  telemetry  and  peripheral  equipment  and  data  handling,  processing,  and  display.  The  1970  through 
1974  programs  provided  for  development  of  a  new  termlnal/reenrry  support  site  in  the  Phoenix  Islands  for  Strategic 
Air  Command  operational  testing  of  the  Minuteman  III,  inatrumentatlon  improvement  medif icationa  to  range  ahipa,  a 
tracking  accuracy  l«proveaent  aodlflcaclon  of  the  WSMC  radar  l,n  Hawaii,  aajor  upgrading  of  the  WSMC  te^.eaetry  capa¬ 
bility,  acquisition  of  inatrv'aentat ion  to  support  the  Hinuteaan  III  Operational  Baae  l.aunch  prograa  at  Vandenberg 
AFB,  CA,  initiation  of  development  ot  an  unattached  scoring  ayatea,  new  range  safety  rigltal.  Inetruaentation  Radar 
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Project:  ^2110 

Program  Element:  #65807 

DcD  Mission  Area:  Major  Ranger  and  Test  Facilities.  #A51 


Title:  Western  Space  and  Mlasllc  Center  (WSMC) 

Title:  Test  and  Evaluation  Support 

Budget  Activity:  Defense-wide  Mission  support,  #6 


and  continued  mlnlmam  essential  Improvements  to  range  Instrumentation  and  communications.  Support  to  the  Airborne 
Warning  and  Control  System  and  B-1  programs  began  In  FY  1976-1977  and  added  to  WSMC 'a  Development  Teat  and  Evaluation 
(DT&E)  workload.  Klnuteman  III  testing  Increased  significantly  in  FY  1977  to  support  Improved  Guidance,  Missile  Pre¬ 
cision  Measurement  System  and  MK-12A  Reentry  Vehicles  DT&E  requirements. 

2.  (U)  FY  1982  Program:  The  $2.9  million  RDT&E  for  FY  1982  will  be  used  for  design  and  hardware /software  develop¬ 
ment  for  the  MPS-36  Antenna  Improved  Feed,  Command  Coatrcl  Transmitter  Secure  Coding  System,  Deployment  Mapping  Instru¬ 

ment  and  Global  Positioning  System  -  Sonobuoy  Mlasllc  Impact  Location  System  (GPS-SMILS).  Studies  of  (iPS  applicability 
to  time,  space,  position  Information  will  also  be  performed. 

3.  (U)  FY  1983  Planned  Program:  Funding  to  complete  GPS-SMILS  Is  transferred  to  PE  64755F  All  other  programs 
are  completed. 

A.  (U)  FY  1983  Planned  Program:  Not  Applicable. 

"j.  (U)  Program  to  Completion:  WSMC  Instrumentation  development  will  be  funded  lu  PE  6A755F  beginning  In  FY  83. 

6.  (U)  Milestones:  GPS-SMILS  Initial  Operatlonrl  Capability  In  FY  86. 


7.  (U)  RESOURCES:  ($  In  thousands) 


FY  1981  FY  1982 


Actual 


FY  i983 


FY  198A  Addltlo?ai 


Total 

Estimated 


Estimate  Estimate  Estimate  to  Ccmpletiw^n  Cost 


B.  (U)  COMPARISON  FY  1982  BUDGET  DATA: 


Not  Applicable 


FY  1981 


FY  1982  FY  1983 

Estimate  Estimate 


RDTAE* 


*  Excludes  RelnburseMenca 
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Project;  #2111 
Program  Element:  #65g07F 

DoD  Mission  Area:  Major  Ranges  and  Test  Facilities,  #451 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTIOK:  AD  is  the  host  organization  at  Eglln  AFB,  FL  and  Is  the  prime  Alt  Force 
organization  charged  vlth  nonnuclear  armament  development*  Aa  of  1  October  1979,  AD  (fonaerly  Armament  Development 
and  Test  Center)  became  a  full  product  division.  In  thla  role,  AD:  accomplli;hes  engineering  development,  test,  evalua¬ 
tion  and  Initial  acquisition  of  Air  Force  nonnuclear  munitions;  acts  ae  the  focal  point  for  munitions  Integration 
In  aeronautical  systems;  conducts  and  supports  Air  Force  weapons  effectiveness  testing,  electrosiagnetlc  warfare 
testing,  electronics  aurvelllanco  and  control  testing,  aeronautical  systems  testing;  operates  the  6585th  Test  Group's 
Central  Inertial  Gjldance  Facility  (CIGTF),  the  50,000  foot  precision  rocket  sled  track,  the  Radar  Target  Scatter 
Facility  (RATSCAT)  and  sponsors  all  Air  Force  programa  using  the  Army's  White  Sands  Missile  Range;  and  supports  and 
participate  in  the  United  States  Air  Force,  Department  of  Defense  (DoD),  and  other  governmental  agency  test  and 
evaluation  programa,  as  required.  Eglln  encompasses  734  square  miles  oi  land  and  a  44,000  square  mile  Gulf  Test 
^  Range  extending  400  miles  south  Into  the  Gulf  of  Mexico.  AD  conducts  more  than  400  teat  projects  per  year  with  the 
emph^isia  In  the  field  of  conventional  munitions.  To  carry  out  this  program,  AD  utilizes  42  aircraft  and  over  50 
instruiented  test  areas,  sites,  and  ranges.  The  ranges  are  divided  Into  four  categories:  Armament  Systems  Test 
Environment  (ASTE),  Electromagnetic  Test  Environment  (EMTE),  Multipurpose  Resources  (MTRs)  and  the  Water  Test 
Areas  (UTAs).  Tlte  teat  and  evaluation  effort  end  base  operational  support  requirement  are  funded  under  this  Prograa 
Element.  The  Acquisition  and  AD  Staffs  are  funded  under  Program  Element  65S06F. 

(U)  RELATED  ACTIVITIES:  AD  supports  the  Air  Force  nonnuclear  munitions  development  programs  concerning  advanced 
development,  engineering  development  and  initial  production  of  nonnuclear  munlL^ona  until  trmsltion  to  the  Air 
Force  Logistics  Coimaand.  Teat  support  Is  also  provided  to  o^her  Services  and  Government  agei^cles.  The  Air  Farce 
Climatic  Laboratory  at  Eglln  AFB  provides  environmental  tcating  for  we^^pon  syateu  programa  of  DoD.  Related  and 
complementary  work  is  accomplished  at  the  Air  Fores  Plight  Test  Center,  Arnold  Engineering  Development  Center,  Space 
and  Missile  Test  Orgsnlsstion,  all  in  Program  Element  65807F  Test  and  Evaluation  Support;  and  the  Product  Divisions 
of  PE  65806F,  Aquisition  and  Coeusand  Support. 

(U)  WORK  PERFORMED  BY;  The  AD  Commttder  and  his  staff  provide  the  overall  planning,  programming,  funding  and 
adfz^nlstraiiGn  of  Armament  Division,  E^iin  AFC,  FL.  The  operation  of  the  range  faclMtlea  is  accompllahed  by  a 
contract  with  VITRO  Services,  Dt'^lalon  of  Automation  Industw'lea,  Inc.,  Ft.  Walton  Beach,  FL.  Other  contractors 
include:  Dynilectron,  Washington,  C.C.;  Transit  Services,  Fanvllle,  AL;  Falla  Janitorial  Services,  Birmingham,  AL; 

TC'S  Servico.s,  Norcrosa,  CA;  Kinetic  Builders,  Fort  Walton  Beach,  FL;  CuA.f  Electric,  Creatvltew,  FL;  Digital  Equipeient, 
Fcnaacola,  FL;  and  Control  Data  Corp.,  Rockville,  MD.  There  ere  approximately  100  additional  contracts  divided 
atnong  ov«:*  45  other  contractors. 

{ U )  PROGRAM  ACCOMPLISHMENTS  AND  FUU'RE  fRQCRAMS: 

1.  <U)  FY  1981  and  Prior  Accomplishments:  AD's  Eglln  activities  have  primarily  included  the  engineering 

development,  teat  and  eval.iatlon  and  Initial  acqulaiticn  of  nonnuclear  munitions  and  T4E  of  elec cromagne tic  warfare 
Irtat luaenLa: Ion.  The  6585th  Test  Croup  at  Holloman  has  operated  the  Central  Inertial  Guidance  Teat  facility,  the  high 
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Budget  Activity:  Dcfeaae-vlde  Miaalon  Support.  #6 


speed  teat  track,  target  drones  and  the  Radar  Target  Scatter  Facility.  In  addition,  AD  supported  the  collection, 
reduction,  analyi^is  and  evaluation  of  precise  test  data  and  the  preparation  of  technical  reports*  Major  veapon 
systems  supported  by  AD  during  F¥  1981  included  the  F-lll  Seek  Eagle,  F-15  Tactical  Electronic  Warfare  Systen  (TEWS), 

V  F-16  Seek  Eagle,  PAVE  MOVER,  Low  Level  Laser  Guided  Bomb  (LLI^GB),  WAAM,  IR  Maverick,  AIM-TN,  AIM-9H  and  Advanced 
Mediaa  Range  Air-to-Ai>.  Missile  (AMRAAM). 

2.  (M)  FY  1982  Program*  Fiscal  year  funds  are  used  for  the  following  purposes  on  a  continuing  basis:  operate,  maintain 
and  upgrade  the  highly  instrumented  734  square  mile  test  complex  at  Eglin  AFB,  Ft;  conduct  and  support  testing  Ir 
^  the  areas  of  Air  Force  nonnuclear  munitions,  electromagnetic  warfare,  end  missiles  and  munitions/aeronautical  system 
integration;  operate,  maintain  and  upgrade  the  Central  Inertial  Guidance  Test  Facility,  Hlgh’^Speed  Test  Track  and 
Had^r  Target  Backscatter  Facility  at  Holloman  APB,  KM;  support  United  States  Air  Force,  Office  of  the  Secretary  ot 
Defense  and  other  Government  agencies  in  test  programs,  as  required;  provide  administrative,  logistical  and  technical 
support  to  apprexinately  10,000  assigned  tenant  personnel*  Realignment  of  spaces  at  AD  from  65807F  to  63806F  reduced 
the  program  by  $9.1M  fer  F?  82. 


FY  1983  Planned  Program:  Many  of  the  FY  1982  efforts  will  continue.  Typical  programs  requiring  support  will 
include  Advanced  Guidance  Technology,  F-16  Seek  Eagle:  F-IS(TEWS),  Low  Level  Delivery  System  (LLDS);  Advanced  Medium 
Range  Air  Missile  (AMRAAM)  and  Wide  Area  Anti^Armor  Munition  (WAAM).  The  operations,  maintenance,  improvement  and 
modernltatlon  funding  for  the  6585TG  at  Holloman  AFB,  NM,  will  oe  transferred  to  PE  65708F  in  FY  83. 


4.  (U)  FY  1984  Planned  Program:  Many  of  the  FY  1982  efforts  will  be  continued. 

Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Hilfefctooea:  Not  appHj^able, 

(U)  Resources;  ($  in  thousands) 

Total 
Ectlmof ed 

Coat  _ 

]iot  Applicable 

8 .  ( U )  Coaparlson  with  FY  1987  Budget  Data; 

FY  1982  r?  1983 
FY  1981  Eatimate  Eatlmatc 

RDT&E*  mjm  -'itb — 


n  1981 

FY  1982 

FY  19S3 

FY  1984 

Additional 

Actual 

Eatir^te 

Eatimate 

Eatimate 

to  Completion 

RDTiE* 

T5T:?57T 

Itl ,468 

T5r,7ir 

Cont inuing 

^Excludea  Reimbursement a 
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Project:  #2112  Title:  Air  Force  Fllfthl  Test  Center  (AFFTC) 

Program  Element:  #65807F  Title:  Test  and  Evaluation  Support 

DOD  Mission  Area;  Major  Ranges  and  Teat  lacllltlea,  #451  Budget  Activity:  Defense-vlde  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  AFFTC  conducts  and  supports  teats  of  aircraft  and  aircraft  systems,  aero- 
8pa~o  research  vehicles,  remotely  piloted  vehicles,  cruise  missiles  and  parachute  dellvery/recovery  systems.  Major 
weapon  systems  undergoing  testing  at  Edwards  AFB,  CA,  Include  the  A-10,  F-15,  B-1  and  Air  Launched  Cruise  Missile. 

The  6514th  Test  Squadron  at  Hill  AFB,  UT,  co:iduct8  tests  of  remotely  piloted  vehicle  systems  and  the  Ground  Launched 
Cruise  Missile  using  the  Utah  Test  and  Training  Rnnge  to  evaluate  research,  tactical  and  reconnaissance  drone  systems 
^  for  military  applications.  Air  Force  parachute  testing  Is  the  responsibility  of  the  6510th  Test  Wing.  The  ^^'FTC 
a'so  operates  the  United  Statet^i  Air  Force  Test  Pilot  School  which  annually  trains  50  Department  of  Defense,  allied 
and  contractor  test  pilots  ard  fllg,ht  test  engineers. 

(U)  RELATED  ACTIViriES;  The  AFFTC  provides  facilities  and  support  to  the  Notional  Aeronautics  and  Space  Administration 
I  (NASA)  Hugh  L.  Dryden  Flight  Research  Center  (DFRC)  and  to  the  United  States  Army  Aviation  Engineering  flight  Activity, 

^  major  tenants  at  Edwards  AFB.  The  HASA  DFRC  programs  Include  the  Space  Shuttle  and  Transonic  Aircraft  Technology. 

The  Army  programs  Include  helicopter  systems  testing  at  Edwards  APB  and  a  high  elevation  test  complex  near  Bishop, 

CA.  The  AFFTC  also  provides  administrative  and  limited  test  support  to  the  Air  Force  Rocket  Propulsion  Laboratory 
(AFRPL)  located  15  miles  east  of  the  main  base  complex.  The  AFRPL  programs  Include  testing  of  rocket  motors,  nozzles 
and  propellants.  Other  Government  agencies  receive  AFFTC  test  support  as  required. 

WORE  PERFORMED  BY :  Most  of  the  tasts  and  supporting  activities  are  done  by  Air  Force  military  and  civilian  person¬ 
nel.  The  AFFTC  provides  facility  and  limited  administrative  support  to  NASA  DFRC,  the  Army  and  to  tenant  contractor 
crganlzatlons.  It  also  provides  full  administrative  support  to  the  Rocket  Propulsion  Laboratory.  However,  all  tenant 
organisations  provide  for  their  own  direct  maintenance.  Kentron  International,  Dallas,  TX,  Is  the  major  range  contractor 
for  the  Edwards  Flight  Test  Range. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1981  and  Prior  Accomplishments;  The  AFFTC  has  been  the  center  of  aircraft  and  research  vehicle  flight  test 
for  many  years  because  of  Its  unique  features;  excellent  flyiRg  weather,  large  restricted  airspace  and  the  availability 
of  natural  dry  lakebed  runways.  Programs  which  have  undergone  development  testing  at  Edwards  AFB  In  ie  the  F-105, 
XB-70^  F-4,  fF-12,  the  F-111  and  the  C-5A.  Jointly,  with  NASA,  the  Air  Force  has  tested  the  high  altitude  hypersonic 
X-15  rebearch  vehicle  and  the  X-24  A/B  lifting  bodies.  The  ALCM  flyoff  was  completed  In  FY  80.  B-52  OAS  and  and 

P“l  flight  testing  were  completed  In  FY  81.  CLCM  testing  wis  begun  as  was  support  of  B-52  Improvement  programs. 
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2.  (U)  FY  198?  Progran;  Testing  Is  continuing  on  the  A-lO,  F-15,  F-16,  B-1  and  B-52  prograns.  The  F-16  Delta  Wing 
program  starts  up  In  1^82  with  flight  demonstration  scheduled  for  July.  The  F-16  Advanced  Fighter  Technology  Integration 
Program  also  starts  this  year  and  will  continue  Into  FV  63.  Ground  Launched  Cruise  Missile  testlug  Is  ongoing.  The 
B-52  Improvements  and  ALCM  teaming  continue.  Various  technology  bane  programs  are  being  tested  Including  such  programs 
as  the  F-15  Integrated  Flight  Fire  Control  System.  Orbital  fligut  tests  and  landings  of  the  Space  Shuttle  are  being 
conducted  by  NASA  with  Air  Force  pertlclpatlon.  Preparation  for  the  B-IB,  F-16  Delta  Wing  and  Low  Altitude  Navigation 
an(^  Targeting  Infrared  System  for  Night  (LATIRN)  programs  Is  ongoing. 

3.  (U)  FY  1983  Planned  Program;  The  B-IB  will  be  tested.  Various  A-)0,  F-16  and  cruise  missile  ptogrrma  will 
continue  throughout  FY  83.  F-16E  Delta  Wing  DT6E  continues  and  the  F-16  Multi  Stag<«  ImproveB<i>:>t  Program  testing 

will  begin.  The  ASAT  and  LANTIKN  programs  begin  testing  In  FY  83.  Various  cruise  missile  test  programs  will  continue 
throughout  FY  83-  Edwards  will  continue  to  be  Involved  In  the  Space  Shuttle  program  both  ac  the  prime  landing  site 
and  then  as  the  back  up  landing  site.  Preparation  for  flight  testing  of  the  UH-60  and  NCT  will  be  ongoing. 

4.  (IJ)  FY  1984  Planned  Program;  FY  1984  U  the  beginning  of  a  surge  period  in  flight  testing.  All  the  programs  in 

FY  83  will  continue  through  FY  1984.  In  addition,  flight  testing  of  the  UH-60  ind  Next  Generation  Trainer  will  begin. 

5.  (U)  Program  to  Completion;  This  la  a  continuing  program. 

6.  (U)  Ml lettonea ;  Not  applicable 

7.  (U)  Resources;  ($  In  thousands) 


Total 


FY  H81 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Actual 

Estimate 

Estimate 

Eut Imate 

to  Completion 

Costs 

KDTiE* 

77,624 

85,924 

86,565 

100,357 

Continuing 

Not  Applicable 

(U)  Cooparlaon  With  FV 

1982  Budget 

Data : 

FY  1901 

RDTiE*  75,995 

‘F.xcludes  relmburaemcnts 


FY  1982  fY  1983 

Eat imaie  tatlmate 

86,464  TBD 
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Project:  I211A  Titie:  4950th  Teat  Wing 

Progran  Elciaent:  j^65807F  Title:  Teat  and  Evaluation  Support 

£H)D  Mlaslon  Area:  >faj&t  Rnnges  and  Teat  Facilities,  #^51  Budget  Activity:  Defense-wide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  A.fl)  DESCRIPTION:  The  0950th  Test  Wing,  Aeronautical  Systems  Division,  Wright-PatterKon  Air 
Forco  Base  (AFB),  OH,  performs  flight  t«st()  of  aircraft  and  airborne  systems,  supports  space  vehicle  tracking  for 
the  Space  Division  trd  other  Dl")  and  National  Aeronautics  and  Space  Admlnls^rfiii  Ion  agencies,  and  operates  the  Air  Force 
Sytsteas  Command 'a  (AFSC)  major  Clasa  II  aircraft  modification  facility^  Flight  testa  have  varied  from  evaluations  of  an 
airborne  sldv.-flrlng  cannon  to  Investlgatlou  of  dtate-of-th«-art  airborne  laser  systems  and  night  attack  sensors.  The 
Wing  has  the  capability  to  conduct  full-scale  englntiierlng  evaluations,  airborne  Instrumentation  and  data  reductloi.. 

Class  II  aircraft  modification  and  extensive  technical  photo  documentati'^n.  Staging  out  of  25  overseas  bases,  the 
Advanced  Range  instrumentation  Aircraft  <ARIA)  fleet  of  seven  aircraft  provide  telemetry  support  for  NASA  and  DoD  irilaalle 
launches  out  of  Cape  Kennedy,  FL,  and  Vandenberberg  AFB,  CA.  Th<b  Deputy  Commander  for  Aircraft  Modification  accom¬ 
plishes  mechanical  and  electronic  modifications  to  AFSC  teat  aircraft  to  support  flight  teat  programs.  Fabrication 
support  Is  also  provided  to  the  Air  Force  Wright  Aeroni.ntlcal  Laboratories.  The  Wing  posseses  functloual  managerial 
responsibility  for  Class  II  Aircraft  Modification  policy  throughout  AFSC. 

(U>  RELATED  ACTIVITIES:  The  495v')th  Teat  Wing  supports  DoD,  NASA  and  allied  programs. 

(U)  WORK  PERFORMED  BY:  Air  Force  personnel  (55  percent  civilian)  uccumpllsh  95  percent  of  the  workload  of  the 
4950th.  The  remaining  work  Is  covered  by  contracts  which  total  $^.0  million.  Major  contractors  Include  Digital  Equip¬ 
ment  Corporation  of  Dayton,  OH,  which  performs  computer  maintenance;  Bendlx  Corporation  of  Columbia,  MD,  which  provides 
ARIA  Instrumentation  maintenance,  E-Systems  of  Greenville,  TX,  Hayes  Internee tonal  Inc.,  of  Birmingham,  AL,  Technology 
Inc.  of  Daytons,  Systems  Research  Laboratory  of  Dayton,  OH  which  provides  supplementary  engineering  design 

and  aircraft  modification  instt llatlon.  Fifteen  percent  cf  the  4950th  s  i0,000  annual  flying  hours  ar.  In  support 
of  ARIA  missions*  The  rest  are  flown  for  other  testa,  support  and  proficiency  training.  The  fabrication  and  Class  II 
aircraft  modification  workload  consumes  350  man-y’ears  of  direct  labor  effort  annually. 

(U)  PROGRAM  ACCOMPLI SHMFNTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accompllshmeots:  Thi  ♦950th  Test  Wing  was  designated  a  Major  Teat  Facility  In  November  1975 
and  was  placed  within  the  purview  of  DoD  Direct i20C.ll,  the  directive  which  goverac  the  use,  manager^ent  and  operation 
of  major  Doh  ranges  and  teat  facilities.  Oome  ot  the  recent  accompllshmenns  In  the  flight  test  program  nre  the  develop- 
niea  of  the  Infrared  Warnlag  Receiver,  Pulse  toppler  Map  Match  Navigation  System,  Long  Range  Electro  Optical  Reclever, 
Coherent  Emitter  Location  Test,  SEEK  TALK,  B-52  Companion  Trainer  Aircraft,  Airborne  Laser  Communications  System,  Airtcrn 
Laser  Laboratory,  Tactical  Blstatic  Radar  and  Long  Rjx^nge  Papsive  Iu>catlon  System.  El^ht  F-4Ei,  three  ARIA,  and  one  CH-3 
Helicopter  were  modified  In  support  of  the  high  priority  Air  Launched  Cruise  Missile  (ALCM)  program.  The  ARIA  have 
supported  such  programs  as  Apollo,  Venus  and  Pioneer  for  NASA;  Titan  III'J,  Atlaa-Agena,  and  Mlnuteman  for  Che  Air  Force; 
Poseidon  and  Trident  for  Che  Navy;  and  Pershing  foi  the  Army.  The  Wing  converted  C%ro  EC-135B  fan  engine  aircraft  for 
ARIA  support  and  is  preparing  to  convert  the  remiinlng  five  BC-135N  ARIA  to  the  Boeing  707-320C  aircraft.  Seven  KC-135 
SAC  tankers  were  modified  to  Incorporate  tail  floodlights  for  night  aerial  refueling  operations* 
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Project:  #2114 

PrograiB  Element :  #6^B07r 

DOD  Hijsicn  Vrea:  Major  Ranges  and  Teat  Facillttea,  #A!>1 


Titlj:  A950th  Test  Wing 

Titl‘d :  Teat  and  Evaluation  Support 

Budget  Activity:  Defense-  <>lde  Mission  Sup 


2.  (U)  FY  1982  Piograa:  Some  of  the  flight  test  yrograt^  currently  being  supported  are  Infrared  Properties,  Aerospace. 
Radio  Propagation,  Al<.^orne  Laser  Laboratory,  Aircraft  Navigation  System  Verification,  NAVSTAR,  Air  Launched  Crulae 
Missile,  Patriot,  ASC-^iO  SATCOM  and  Mark  XII  IFF.  In  addition  the  Advanced  Range  Instrumentation  Aircraft  <aRIA) 

are  supporting  various  Air  Force,  National  Aeronautics  and  Space  Administration  (NASA),  Army  and  Navy  programs.  A 
significant  improvement  and  modernization  program  Is  underway  to  update  the  ARIA  InstroaeKtatlon  systems,  to  Include 
an  upgrade  of  airborne  receivers  and  a  Phased  Array  Telemetry  Antenna  System  (APATS).  The  Wing  will  complete  develop¬ 
ment  of  a  Computer  Aided  Design  (CAD)  system  for  the  Deputy  Commander  for  Aircraft  Modification.  This  system  will 
be  Integrated  Into  a  total  capability  involving  Computer  Aided  Manufacturing  (CAM).  Extensive  design  engineering 
effort  will  be  expended  to  accomplish  the  ARIA  conversion  to  Boeing  707-320C  aircraft. 

3.  (U)  FY  1983  Planned  Program;  Continue  efforts  on  existing  programs.  Support  of  the  Combat  Identification  Systems, 
Klactro  Optical  Threst  Sensors  and  UHF  Air  Operations  SATC3M  Terminal  Is  also  planned.  The  AIRA  will  continue  to 
support  future  DoD  and  NASA  requirements.  The  CAD/CAM  system  will  be  used  In  conducting  Class  II  aircraft  modifica¬ 
tion  projects.  Work  continues  on  Boeing  707  to  ARIA  conversion. 

A.  (U)  FY  1984  Planned  Program;  The  4950th  Test  Wing  will  continue  to  support  flight  teot  programs.  The  prototype 
B707  ARIA  will  be  complete  and  undergo  flight  testing*  The  ARIA  fleet  will  eventually  consist  of  six  B707  aircraft, 
four  equipped  with  APATS. 

Program  to  Completion;  This  Is  continuing  program. 

6.  (U)  Milestones;  Not  Applicable 

7.  (U)  Resources;  ($  In  thousands) 


FY  198J 

FY  1982 

FY  1983 

FY  1984 

Additional 

Total 

EstlmaLad 

Actual 

Estimate 

Estimate 

Eotlmate 

to  Completion 

Cost 

RDT^E* 

45,451 

53, #^82 

41,235 

45,877 

Continuing 

Not  Applicable 

8.  (U)  Comparislon  With  FY 

RDT&2* 

1932  Budget  Dala; 

FY  '981 
45,513 

FY  1982 

Estimate 

57,489 

FY  1983 
Estimate 
TBD 

^Excludes  Reimbursements 
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FY  1983  RDTAE  DESCRIPTIVE  SUMMARY 


Program  El ea?enx:  #65808F  Title:  Ady5nced  Systems  Eogineerinq/Plannina 

DOD  Mission  Areal  Technical  Integration/Studies  &  Analyses,  #440  Budget  Activity:  Defense-wide  MUsTorT^port,  #6 

(U)  RESOURCES  (PROJECT  LISTING)  {$  In  thousands); 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FV  1984 

Additional 

Estimated 

Number  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

4.091 

4.981 

5.443 

5.894 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTIOK  OF  ELEMENT  AND  MISSION  NEED;  The  Air  Force  conducts  development  planning  (mission  area  planning, 
systems  architecture,  and  systems  planning)  to  convert  operational  requirements  into  effective  weapon  systems.  This 
Advanced  System*  Engineering/Planning  Program  provides  technical  support  for  the  development  planning  function  at  the 
Electronic  Systems  Division  and  the  Space  Division.  This  Includes  the  definition  of  technology  needs,  the  macrosystem 
planning  or  architecture  required  to  meet  national  objectives  and  the  Initial  system  definition  necessary  to  satisfy 
operational  requirements. 


(U)  BASIS  FOR  FY  1903  RDTAE  REQUEST.  This  request  will  provide  technical  support  for  the  development  planning  function 
at  the  El ectroni cisterns  Division  and  the  Space  Division.  This  effort  will  Include  the  Identification  of  new  technology 
required  for  future  systems;  the  future  architectural  plans  for  strategic  and  tactical  systems;  ano  Initial  engineering 
design  for  future  systems  required  to  satisfy  operational  requirements.  Budget  estimates  are  based  on  manpower  costs 
fer  similar,  completed  projects. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1982 

FY  1981  Estimate 

RDT&E  4.100  5,100 

Procurement  Not  Applicable 

(II)  OTHER  APPROPRIATION  fUNDS:  Not  Applicable 


Total 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

to  CoiJipletlon 

Costs 

5.700 

Continuing 

Not  Applicable 
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Program  Element:  t*65808F  Title:  Advanced  Systems  Eng1ne«r1nq/Plann1ng 

DOD  Mission  Area:  Technical  Integration/Studies  A  Analyses,  #440  Budget  Activity:  Defense-wide  Mission  Support,  #6 

2.  (U)  FY  1982  Program:  The  program  activities  at  the  Electronic  Systems  Division  are  emphasizing  command,  control, 

communications  and  Intelligence  architecture  efforts  In  support  of  the  Tactical  Air  Forces.  This  architecture  effort 
Is  providing  a  time-phased  system  acquisition  plan.  The  Technology  Planning  Gride  Is  being  updated.  Space  Division 
architecture  efforts  are  being  accomplished  with  emphasis  on  the  ground  Interfaces  with  military  satellites.  This 
approach  to  ground  control  architecture  Is  taking  Into  consideration  the  development  of  transportable  ground  terminals, 

^  mobile  ground  terminals,  mission  ground  stations  and  relay  satellites.  The  objective  Is  to  provide  specific  recommen¬ 
dations  and  guidelines  to  Improve  space  system  survivability.  Advanced  concepts  currently  being  Investigated  Include 

satellite  clustering,  atmospheric  surveillance  and  warning,  and  attempts  to  better  understand  how  space  systems  can 
provide  decisive  support  to  mllltiry  forces. 

i  3.  (U)  FY  1983  Planned  Program;  The  Electronic  Systems  Division  program  will  emphasize  command,  control  communications 

and  Intelligence  architecture  for  the  Tactical  Air  Forces.  Specific  areas  to  be  stressed  are  forward  air  surveillance 

and  Identification  concepts,  ground  target  Identification  and  strike  capability  and  electronic  warfare  concepts.  The 
Technology  Plan.slng  Guide  will  be  updated  to  Include  the  current  "technology  needs"  Information.  The  space  based 
satellite  data  management  techniques  and  military  space  flight  capability  Investigations  are  planned  to  continue. 

4.  (U)  FY  1984  Planned  Program:  The  emphasis  on  tactical  and  strategic  architectural  activities  and  advanced  system 
engineering  efforts  wTIl  be  continued.  The  Electronic  Systems  Division  will  continue  the  advanced  systems  pl^^nnlng 
tasks  In  the  automatic  data  processing,  communications  and  aerospace  defense  areas.  The  Space  Division  plans  to 
Investigate  manned  space  applications  such  as  on-orbit  maintenance/servicing  and  retrieval  of  satellites  as  well  as  an 
Investigation  of  functions  that  can  best  be  performed  In  space. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

I  6.  (U)  Milestones:  Not  Applicable, 

Resources:  Not  Applicable. 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  Not  Applicable. 
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Program  Elsment:  #65808F  Title;  Advanced  Systems  Engineering/Planning 
DOD  Mission  Area:  Technical  Integration/Studies  A  Analyses,  #440  Budget  Activity;  Defense-wide  Mission  Support,  #8 

(U)  DETAILED  BACKGROlO  AND  DESCRIPTION;  DevelopfJ^ent  planning  is  the  initial  step  in  the  systems  acquisition  process. 
The  overall  objective  is  the  conversion  of  operational  requirements  into  effective  military  capabilities.  The  develop¬ 
ment  planning  function  includes;  (1)  mission  area  planning  that  broadly  examines  Air  Force  capabilities  and  potential 
deficiencies,  and  establishes  development  goals;  (2)  systems  architecture  that  will  provide  a  time-phased  plan  for 
meeting  the  development  goals;  (3)  systems  planning  that  will  define  initial  system  characteristics  for  a  future  weapon 
or  support  system.  This  program  provides  technical  support  for  the  development  planning  function  in  the  strategic  and 
tactical  areas  of  command,  control,  communications,  and  intelligence  at  the  Electronic  Systems  Division  and  for  space 
systems  at  the  Space  Division.  In  addition  to  the  Air  Force  personnel  assigned  to  support  this  functional  area,  the 
Aerospace  Corporation  and  the  MITRE  Corporation  are  the  principal  technical  support  contractors  for  the  program. 

(U)  RELATED  ACTIVITIES:  The  “technology  needs"  identified  and  published  in  the  Technology  Planning  Guide  provide 
guidance  to  the  basic  research  and  exploratory  development  planners  and  the  associated  6.1  and  6.2  program  elements. 
The  space  architecture  and  the  command,  control,  conwunientions  and  intelligence  architecture  activities  supported  by 
this  program  element  provide  the  advanced  development  planners  with  the  time-phased  capabilities  needed.  The  development 
planning  activities  are  discussed  with  the  other  military  services  to  prevent  duplication  and  improve  cooperation. 

WORK  PETFORMEU  BY;  The  primary  technical  support  for  this  program  is  provided  by  the  Aerospace  Corporation, 
El  Segundo,  CA,  and  the  MITRF  Corporation,  Bedford,  MA.  Other  contractors  may  be  selected  to  provide  technical  support 
in  specific  areas.  The  Aerospace  and  MITRE  Corporatiors  have  been  designated  Federal  Contract  Research  Centers  (FCRCs) 
and,  as  such,  may  have  access  to  contractor  proprietary  data  and  to  sensitive  Air  Force  procurement  information.  This 
capability  allows  these  Federal  Contract  Research  Centers  to  provide  un'nue  and  necessary  support  to  the  Air  Force 
development  planning  function. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1981  and  Prior  Accomplishments:  System  architectural  efforts  have  been  emphasized  to  provide  a  basis  for 
technology  planning  and  future  system  acquisition.  The  Electronic  Systems  Division  managed  the  Command,  Control, 
Communications  and  Intelligence  Architecture  Project  in  support  of  the  Tactical  Air  Forces,  identified  technology  needs 
and  published  a  Technology  Planning  Guide  for  use  by  the  basic  research  and  exploratory  development  planners.  The 
Space  Division  program  focused  on  space  and  missile  architecture,  support  to  a  study  on  the  utility  of  military  crews 
In  space,  all  aspects  of  space  sensor  data  management,  an  in-depth  examination  of  an  advanced  military  launch  capability 
for  the  1990s,  and  Initial  planning  for  a  stand-off  ballistic  missile  system  to  improve  bomber  survivability  through 
increasing  srand-off  range. 
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FY  1983  RDT&E  DESCRIPTIVE  SU^^MARY 


Program  Element:  #65872F 
DOD  Mission  Area:  General 


Title:  Productivity  Improvement 

Budget  Activity:  Defense-Wide  Missi 


(U)  RESOURCES  (PROJECT  LISTING):  ($  in  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimute 

FY  1983 
Estimate 

FY  19S4 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

2,201 

2,271 

4,472 

(U) 

Computer  Aided  Design/ 
Computer  Aided  Manufacturing 
System  for  ADEC 

1,319 

2,271 

3,590 

(U) 

Aeronautical  Systems 

Division  Document  System 

382 

882 

(U)  BRIEF  DESCRIPTION  OF  E1.EKENT  AND  MISSION  NEED:  Provides  field  units  within  Air  Force  Systems  Conaaud  the  equipment 
to  satisfy  the  following  productivity  improvetnenr  initiatives:  Aeronautical  Systems  Division  (ASD)  at  Wright-Fatterson, 
OH,  intends  to  procure  a  document  control  system  to  further  enhance  their  office  automation  effort.  Arnold  Engineering 
Development  Center  (AEDC),  Tullahoma,  TN  intends  to  procure  a  Computer  Aided  Design/Computer  Aided  Manufacturing  (CAD/ 
CAM)  system  to  improve  their  engineering  design/drafting  productivity  by  a  factor  of  2,5  to  1. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Includes  funds  for  the  acquisition  of  state-of-the-art  equipment  to  enhance 
productivity  by  automating  currently  non-autoaated  activities.  Cost  estinates  were  derived  through  General  Services 
Administration  equipment  schedules  and  independent  audita  of  manpower  requirements. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Not  Applicable.  FY  1983  new  start. 

(U)  OTHER  APPROPRIATION  FUNDS;  Not  Applicable 
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Program  Element:  #65872F  Title:  Productivity  Iisp"Ovea:ent 

DOD  Mlaslon  Area:  general  Management  Support,  #471  Budget  Activity:  Defense-Wide  Missica  Support  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION: 

(U)  CAD /CAM  System  for  AEDG:  The  objective  of  this  program  is  to  provide  a  Computer  Aided  Deslgn/Computei 
Aided  Manufacturing  (CAD/CAM)  system  at  Arnold  Engineering  Development  Center  {.‘»£DC).  The  CAD/CAM  system  will  irxrease 
productivity  in:  Graphical  Art,  Numerical  Control,  Finite  Element  Modeling,  and  Design/Drafting  Activities.  Bated  on 
years  of  surveys  and  on  benchmarks  in  similar  Industrial  applications.  Productivity  International,  Inc.,  determined, 
as  part  of  a  nineteen  man-day  audit  of  AEDC,  that  the  proposed  CAD/CAM  system  would  Increase  productivity.  Over  a 
seven  year  period,  the  proposed  CAD/CAM  system  would  product  a  new  savings  of  795,212  manhours  and  10,6A7,900  dolla.'s 
in  salaries.  The  new  system  will  Increase  the  engineering  design/drafting  productivity  at  AEDC  by  a  minimum  of  2.5  Ko 
1.  This  Increase  in  productivity  will  help  solve  the  problem  of  locating  an  adequate  number  of  qualified  personnel  lo 
to  fill  current  vacancies.  The  new  system  will  consist  of  three  Central  Proceaiilng  Units,  thirty-two  graphic  work 
stations,  and  rseded  peripherals  such  as  printers/plotters.  Also,  the  CAD/CAM  system  vould  have  the  capability  to  run 
three-dimensional  software.  Inis  capability  is  not  currently  available  at  AEDC..  The  AEDC  workload  has  caused  the 
Central  Processing  Unit  now  In  use  to  be  fully  conflgurod  at  maximum  potential.  Thus,  not  enough  Central  Processing 
Unit  memory  is  available  to  accommodate  three  dimensional  software. 

(U)  ASP  Document  System:  The  objective  of  this  project  is  to  enhance  the  basic  document  g^^neratlon  and  control 
capability  within  Aeronautical  Systems  Division  (ASD)  through  the  effective  implementatloa  of  dictation,  transcrip¬ 
tion,  and  electronic  document  control  systems.  The  Administrative  Systems  Program  Office  of  ASD  has  implemented  a  word 
processing  system  in  a  major  System  Program  Office  as  a  pilot  test  and  has  analyzed  both  before  and  after  data  on  the 
pilot  test.  The  results  of  this  analyslo  proves  that  ASD  can  successfully  use  current  technology  to  derive  a  consider¬ 
able  cost  savings.  The  proposed  dictation  system  will  provide  ASD,  over  a  four  year  period,  with  133,200  additional 
professional  manhours;  that  represents  2,668,600  dollars  in  salaries.  In  addition,  dictation  machines  are  available 
when  clerical  personnel  are  absent  and  are  not  as  prone  to  error  or  fatigue.  The  necessary  dictation  equipment  ulll 
consist  of  800  desk-top  recording  and  playback  units,  200  portable  dictation  unite,  and  100  playback  units  fer  transcrlp- 
tlonlsts.  Transcrlptloniats  will  further  need  100  lovr-cost  electronic  typewriters  which  have  automatic  input  featur*a. 
These  electronic  typewriters  can  Increase  the  draft  typing  speed  of  dictated  material  up  to  20Z.  Furthermore,  each  of 
the  twenty-five  word  processing  centers  are  tied  up  at  leas*.  20Z  of  the  work-day  in  the  performance  of  program  management 
status  tracking  activities.  This  degrades  their  capability  to  produce  program  documentation.  The  proposed  electronic 
system  can  reduce  this  to  only  five  percent  of  the  work,  thereby  gaining  about  one  hour  per  day  on  each  of  the  installed 
word  processors  for  documentation  work.  In  a  pilot  test  the  proposed  concept,  with  a  few  keystrokes  a  Cathode  Ray  Tube 
displayed  the  entire  current  workload  (and  status)  for  the  System  Program  Office. 

(U)  RELATED  ACTIVITIES: 

CAD/CAM  System  for  AEDC:  These  systems  will  be  the  basis  for  the  future  support  of  the  Test  Facilities  drag 
requirements  for  the  Aeropropulsion  System. 

(U)  ASD  Document  System:  This  project  is  one  of  the  beginning  steps  towaidu  an  "office  of  the  future’  for  ASD. 

The  next  step  is  to  Implement  a  data  processing  and  aanageornt  Inforaatlon  system  Interface. 
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rrogram  Element:  I65872F 

DOD  Mission  Area:  General  Management  Support.  #471 


Title:  Productivity  Improvement 

Budget  Activity:  Defense-Wide  Mission  Support  #6 


(U)  WORK  PERFOBHED  BY:  The  Arnold  Engineering  Developing  Center  located  at  Arnold  Air  Force  Station,  Tullahoma, 
Tennessee  Is  the  responsible  organization  for  the  CAD/CAK  system.  The  followlug  corporations  are  expected  to  bid  on 
this  competitive  procurement:  IBM,  Integraph,  Appllcon,  and  MacAuto.  The  Aeronautical  Systems  Division  located  at 
Wright-Patterson  Air  Force  Base,  Daytcn,  Ohio,  Is  the  responsible  organization  for  the  ASD  Document  System.  IBM,  Xerox, 
Sony,  and  Wang  Corporations  are  expected  to  bid  on  this  competitive  procurement* 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Not  Applicable 

2.  (U)  FY  1982  Program:  Not  Applicable 

3.  (U)  FY  1983  Planned  Program;  Provides  fundlug  for  acquisition,  installation,  operation,  and  training  for 

both  Aeronautical  Systems  Division  and  Arnold  Engineering  Development  Canter  projects. 

(U)  FY  1984  Planned  Program:  Provides  funding  for  continued  acquisition  of  Arnold  Engineering  Development 
Center  equipment. 

5.  (n)  Program  to  Completion;  The  acquisition  phase  of  the  program  vlll  be  completed  during  /Y  1984.  After 
FY  1984  the  cnly  costs  will  be  for  operation  and  aalnt'^nance. 

6.  (U)  Milestones;  Not  Applicable 

7  •  (U)  Resources;  Not  Applicable 

8.  (U)  Comparison  with  FY  1982  Budget  Data;  Nut  Applicable 
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FY  1983  RDT&E  fESCRIPTIVE  SIWIARY 


Program  Element:  #  65890 _ 

ixDD  Mission  Area;  General  Maragement  Support,  #477 

( L:)  RESOrjRCES  (PROJECT  LISTING)  ($  in  thousands ) : 


Titles  Installation  Audiovisuai,  Sigport 
Budget  Activity:  Defense-Wide  Missicyi 


Project 

^Nunt)er  Title 


FY  1981 
Actual 


TTTAl.  FDR  PROGRAM  EUEMENT  5,064 


FY  If^Z 
Estijmte 

4,4;'0 


FY  1983 
Estinate 


FY  1984 
Estimate 


Additional 
to  Ccnpletion 

Continuing 


(U)  BRIEF  DESCRIPTION  OF  ELEMPfT  AND  MISSION  NEPis  -mis  includes  base  audiovisual  (AV)  libraries,  photo  labs, 
I  arto,  prest^t  services  and  other  AV  activities  located  in  a  Base  Audiovisual  Service  Center  (BAVSC). 

(^0  BASIS  FDR  FY  1983  RDT&E  RBQUSST:  Continue  AV  support  to  the  ROT&E  Ca.munity. 

(U)  OOMRXRISON  WITO  FY  1982  DESCRIPTm  SUMMARY: 


Tcrtal 

Estimated 

Costs 

Not 

Applicable 

graphic 


FY  1961 


F’Y  1982 
Estimate 


FY  1963 
Estinete 

6,000 


FY  1904 
Estimate 


Additional 
to  Ccrpleticn 


Continuing 


Tot;-l 

Estimated 

Costs 

Not 

Applioable 


(U)  anKR  APPROPRIATION  FINDS:  Naie 
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Program  Eiement:  #  65890 _  Title;  liistallation  Audiovisual  Support _ 

DOD  Mission  Areas  General  Management  Support^  #47T  Budget  Activity;  Defense-wide  Mission  Supixart^  #6 

(U)  EgTAILfD  BftCKGRDlKD  AND  EgSCRIPTIONs  This  includes  base  AV  libraries,  photo  labs,  graphic  arts,  presentation  services 
and  otler  AV  activities  located  in  a  Base  AV  Service  Ciaiter 

(U)  RELATED  ACTIVrTIES:  Naie 

(U)  WORK  PERFOPMED  BY;  Base  AV  personnel 

(U)  PROGRAM  ACGOMPLIStflENTS  AND  FLTURE  PROGRAMS s 

1.  (IJ)  FY  1981  and  Prior  Acccnplishmentst  Not  applioable 

2 .  (U)  FY  1982  Program;  This  is  a  continuation  of  AV  si^E^xsrt 

3.  (U)  FY  1963  Planned  Programs;  Continuation 

4.  (U)  FY  1984  Planned  Programs:  Continuation 

5.  (U)  Program  to  Ccnpletion;  Not  applicable 

6.  (U)  Milestones;  Not  applicable 

7.  (U)  Resources ;  Not  Applicable 

8.  lU)  Catparison  with  FY  1962  r;escriptive  Sirmiaryi  Not  applicable 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #65898F  Title:  Management  tieodguarterg  -  Reaearch  md  Development 

DOD  Mission  Area:  General  Management  Support,  #471  Budget  Activity:  Defense-wide  Mission  Support,  l6 

(U)  RESOURCES  (PROJECT  LISTING):  ($  In  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

i-Y  1984 

Additional 

Estimated 

Number 

Title 

Acr.ual 

Eatiaatc 

Estlaate 

Estlaate 

to  Coapletlon 

Coats 

TOTAL  FOP.  PROGRAM  ELEMENT 

32,246* 

32,440 

35,341 

35,766 

Continuing 

Not  Applicable 

HQ  AFSC 

21,346 

20,900 

23  671 

24,096 

HQ  ASD 

3,380 

3,440 

3,478 

3,478 

HQ  ESD 

2,7.37 

2,390 

2,405 

2,405 

HQ  AMD 

892 

1,044 

1,089 

1 ,089 

HO  AD 

1,2/4 

1,333 

1,372 

1,372 

HQ  SO 

3,117 

3,313 

3,326 

3,326 

*The  haitageae.ic  Headquarters  function  at  the  Product  Divisions  fASD,  ESD,  AD,  AMD  and  SD>  were  transferred  into  this 
Program  Element,  effective  1  October  82.  Prior  year  amounts  adjusted  on  a  comparable  basis* 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED:  This  program  provides  the  resources  to  support  the  Commander,  hie 
d;;aff,  the  technical  mission  and  support  functions  for  Headquarters  Air  Force  Systems  Comsund  (HQ  AFSC),  and  the 
Comiaander  and  hla  staff  at  the  following  activities:  \cronautlcal  Systems  Division  (ASD),  Wrlght-Patterson  AFB, 

OH;  Electronic  Systems  Division  (ESD),  Henscom  AFb,  t'A;  Armament  Division  (AD),  Eglln  AFB,  FL;  Aerospace  Medical 
Division  (AMD),  Brooks  AFB,  TX;  and  SpacHt  Division  (SD),  Los  Angeles  AFS,  CA.  Categories  of  cost  Include  pay  and 
the  related  costa  of  civilian  personnel,  travel,  transportation,  rents,  contractual  aervlcis,  supplies,  and  equipment. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  In  order  to  comply  with  the  revised  definition  for  the  ManagesMot  ‘?ead'.;uartera 
Program  Element  as  contained  l»i  Program  Change  Declalon  X~l-006,  the  Management  Headquarters  functions  at  the  Pvoduct 
Divisions  were  transferred  to  this  pregraa  element.  Thla  la  a  continuing  program  which  provides  the  resources  to 
support  the  Comaandar  nlo  staff,  the  technical  aiaaion,  and  support  fuuctlona  for  HQ  AFSC  and  the  Coaauindc^i  and  hit 
staff  at  the  above  Hated  organizations. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1931 

FY  1982 
Estimate 

FY  1983 
Eatluate 

FY  1984 
Esjetmate 

Additional 
to  Coapletlon 

Total 

Estimated 

Costa  _ 

RDT4E 

23,800 

24,40C 

Catntinulng 

Not  Applicable 

( 


f/. 
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Prog  can.  Elamenc:  #b5398F 

DOD  Mission  Area  Gaueral  Management  Support,  #471 

(U)  OTHER  APPROPRIATIOH  FUNDS:  Not  Applicable. 

(U)  DETAILED  BACKGROUND  AND  DESCR7PTION;  The  alsslon  of  Air  Force  Systems  Coomand  (AFSC)  Is  to  advance  aerospace 
science  and  technology,  apply  It  t(  aerospace  systems  development  and  Imprcveuent,  and  acquire  qualitatively  superior 
aerospace  systems  and  equipment  neeaed  to  accomplish  the  Air  Force  mission.  Specifically,  the  Conander  and  his 
staff:  manage  the  aerospac^^  systems  equipment  acquisition  programs;  act  as  the  prlnuiry  Air  Force  agent  for  technical 
advocacy  of  development  programs  to  provide  the  technology  and  capability  to  fulfill  fcnovm  or  anticipated  Air  Force 
operational  requirements;  maintain  In-house  laboratories  of  superior  quality  to  conduct  research  In  selected  scientific 
areas  to  provide  Air  Force  compete '^ce;  plan,  develop,  and  manage  -  through  n  central  authority  -  aerospace  vehicle 
launch  facilities,  range  ccamunlcatlon-electronlca  and  Insttiusentatlon,  worldwide  satellite  control,  and  recovery 
facilities  for  assigned  Department  of  Defense  (DOD),  National  Aeronautics  and  Space  Administration  (NASA),  and 
other  United  States  Government  agency  programs;  plan,  conduct,  and  manage  systems;  systems  support;  research, 
exploratory  development  engineering,  and  advanced  development  programs  In  bloastronautlcs,  research  programs  In 
support  of  the  Air  Force  personnel  systems,  clinical  nnd  aerosp:»ce  medicine  requirements,  and  specialized  aero¬ 
space  medical  education  programs;  conduct  and  manage  foreign  technology  program  to  provide  a  current  foreign  aero¬ 
space  technical  threat  assessment  for  use  In  systems  planning  and  acquisition;  perform  developmerbt  testing  and 
evaltiatlon  to  establish  the  technical  adequacy,  safety,  environmental  consequences,  and  qualitative  characteristics 
of  systems  and  equipment;  conduct  such  reseatch  and  development  activities  as  necessary  to  Insure  that  environmental 
and  ecological  considerations  are  reflected  In  the  course  of  accomplishing  the  overall  mission;  and  provide  liaison 
between  the  All  Force  and  the  scientific  community  In  arei>s  of  potential  Air  Force  Interest.  This  program  provides 
the  management  support  resources  for  the  Commander  of  Headquarters  AFSC  and  the  Division  Commanders. 

(U)  RELATED  AOlIVITIESr  In  addition  to  the  above  responsibilities,  the  AFSC  provides  technical  assistance,  to  other 
major  commands  In  conducting  their  operational  test  and  evaluation  activities;  supports  the  other  Services  In 
developing  and  procuring  aerospace  Items  according  to  current  directives;  provldes-by  agreement  or  on  request  - 
foreign  aerospace  technological  data  and  support  to  Headquarters  United  States  A^r  Force  (HQ  USAF),  Major  Commands, 
NASA,  and  agencies  of  the  national  Intelligence  community;  manages  the  E 'cci romagnetlc  Compatibility  Analysis 
Center  in  support  of  DoD  and  other  Covernmeut  agencies;  established  appropriate  precedence  rating  aligitment  of  all 
units  within  the  piecedence  categories;  Informs  HQ  USAF  of  areas  of  conflict  owing  to  changing  forces,  mission,  or 
emphasis,  maintain^}  close  liaison  with  the  Federal  Aviation  Admlnlsi;ratlon  to  Insure  the  compatibility  of  Air  Force 
airciafr.  with  other  elements  of  the  National  Airspace  Sysieu  and  the  ability  to  operate  In  airspace  under  the 
administration  of  the  International  ^.ivll  Aviation  Organization.  Related  activities  Include  all  Air  Force  program 
elements. 

(U)  tff)RK  PERFORMED  BY:  Headquarters  AFSC,  Andrews  AFB,  HD,  performs  staff  management  for  work  performed  by  Air  Force 
Systems  Command  activities.  Aeronautical  Systeais  Dlvislrn  la  responsible  for  management  of  aeronautical  systems 
acquisition.  Electronic  Systems  Division  Is  responsible  for  command,  control  and  common 1 cat  Iona  systems.  Aerospace 
Medical  Division  provides  biomedical  support  for  aerospace  systems.  Space  Division  plans,  programs,  and  manages  space 
systems.  Armament  Division  mnnageo  the  validation,  developaient ,  end  production  of  nonnuclear  air  srmaaMnt  aystema. 


I 

I 

i 

i 

1 


Title:  Management  Headquarters  ~  Research  and  Development 
Budget  Activity:  Defense-wide  Mlsslcn  Support,  #6 
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Program  Element:  #65898F  Title:  Management  Headquarters  -  Reaearch  and  Developflient 

DOD  Mlaalcn  Area:  General  Management  Support,  #471  Budget  Activity:  Defenae-vtcic  Mlaalon  Support, "“#6 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAM*;:  Not  Applicable. 

( U )  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAttS: 

1.  (U)  FY  1980  and  Prior  Accompli ahmenta:  This  la  a  continuing  pro^^ram.  Funds  were  used  to  support  the 
Commander,  his  staff,  the  technical  mission  snd  support  function  for  Headquarters  Air  Force  Systemu  Command  (HQ  AFSC). 

2.  (U)  FY  1981  Program;  This  la  a  continuing  program  supporting  the  HQ  AFSC  Commander  and  staff,  and  the 
Management  Headquarters  functions  at  the  Ptoduct  Divisions. 

3.  (U)  FY  1982  Planned  Program:  The  planned  program  will  pro/lde  resources  to  coutlnue  operation  of  HQ  AFSC, 
and  the  Commander  and  hla  staff  at  the  above  listed  organizations. 


(U)  FY  1983  Pli.nned  Program:  The  FY  1984  program  continues  the  FY  1963  effort. 
(U)  Program  to  Completion:  This  Is  a  contlnuluis  program. 

6.  (U)  Milestones;  Not  Applicable. 

7.  (U)  Resources :  Noc  Applicable. 

8.  (U)  Comparison  With  FY  1982  Budget  Data:  Not  Applicable. 


1298 


* 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  ^^35110F 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support.  #410 


Title:  Satellite  Control  Facility 

Budge t  Activity:  Defenae-vlcite  Mission  Support,  #6 


(U)  RESOURCES  (PRC  ZCT  LISTING);  ($  IN  THOUSANDS) 


Project 

Nember 


ti^le 


FY  1981 
Actual 


FY  1982 
Estltrate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Additional 
to  Completion 


Total 

Estimated 

Costs 


TOTAL  FOR  PROGRAM  ELEMENT 


15,387 


67,645 


60,219 


66,350 


Continuing 


N^t  Applli  iihle 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  WEED;  The  objective  of  this  program  is  the  maintenance  of  a  highl> 
reliable  national  satellite  tracking,  telemetry  and  commanding  capability  to  support  the  development  and  operation  of  DOD 
satellite  systems.  The  Air  Force  Satellite  Control  Facility  (AFSCP)  consists  of  a  global  network  which  Includes  Instru¬ 
mentation  systems,  antennas,  communications  and  data  processing  equipment  required  to  support  a  growing  inventory  of 
Increasingly  complex  space  vehicles. 


(U)  BASIS  FOR  FY  19b3  RDlf^i  REQUEST;  Tula  program  will  provide  a  scientific  and  engineering  capability  to  develop  and 
maintain  a  network  configuration  capable  of  providing  user  satellite  system  support  and  Insure  system  compatibility. 
The  FY  1983  RLT&E  funding  represents  the  amount  required  to  carry  on  continuing  project  efforts  and  pr'‘.vldes  a  program 
for  Data  System  Modernisation  to  provide  required  network  capacity  by  upgrading  technical  systems  to  meet  evolving 
satellite  support  requirements. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTlVESdK  ARY ; 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Coats 

RDT&E 

14,000 

69,500 

39,100 

Continuing 

Hot 

Applicable 

Procurement  (Aircraft) 

1,129 

1,428 

1,526 

Continuing 

Not 

Applicable 

Procurement  (Other) 

19,173 

565 

17,205 

Continuing 

Hot 

Applicable 

Military  Construction 

6,900 

11,700 

Continuing 

Hot 

Applicable 

(U)  OTHER  APPROPRIATION  FUNDS: 

Procurement  (Aircraft) 

1,129 

1,428 

1,982 

689 

Continuing 

Hot 

Applicable 

Proerf-nent  (Other) 

19,173 

561 

11.093 

20,127 

Continuing 

Hot 

Applicatla 

Military  Constructlcn 

6,530 

11,700 

2,828 

Continuing 

Hot 

Applicable 

Operations  and  Maintenance 

4;.. 538 

50,534 

57,590 

66,863 

Continuing 

Not 

Applicable 
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Program  #351ify  Title:  Satellite  Control  Facility 

DOD  Ml '.Sion  Area:  Space  launch  jind  Orbital  Support,  #410  Budget  Act.tvit>:  Defense-wide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Satellite  Control  Facility  (SCF)  is  a  world-wide  network  conslPtlng  of  a 
Headquarters  at  Sunnyvale,  CA,  seven  geographically  dispersed  tracking  stations,  a  communications  satellite  calibra¬ 
tion  site  at  Camp  Parks,  CA,  a  control  center  (the  Satellite  Test  Center  (STC)  at  Sunnyvale),  and  a  satellite  recovery 
group  at  Hlckam  AFB,  HI.  The  mission  of  the  SCF  Is  to  provide  tracking,  real-time  telemetry,  commanding,  (TT&C),  and 
reiiovery  of  Department  of  Defense  ^DOD)  space  vehicles  operating  in  a  malti-satellite  envlronmebit .  The  SCF  supports 
fatellltes  operating  with  various  orbital  parameters  to  accomplish  diversified  test  and  operational  objectives  for 
the  Air  Force,  ihc  Navy,  other  DOD  agencies,  the  National  Aeronautics  and  Spac2  Administration,  and  the  North  Atlantic 
Treaty  Organization.  Support  commences  prior  to  launch  and  in  most  cases,  continues  throughout  the  Ilfs  of  the  satel¬ 
lite  to  Include  recovery,  if  required-  A  complex  instrumentation  system  consisting  of  antennas,  communications,  and 
data  processing  equipment  provides  the  the  ground  support  capabilities  for  the  many  space  vehicles.  The  RDT&E  appro- 
pr.latlon  provides  for  the  development,  installation  and  modification  of  network  components  to  meet  evolving  satellite 
program  support  requirements.  These  efforts  either  correct  system  deficiencies  or  allow  for  increased  program  support. 

(U)  RELATED  ACTIVITIES:  Both  Defense  Coomunlcatlcns  System  (DCS)  ana  non-DCS  telecommunications  program  activities 
relating  to  the  SCF  are  contained  in  Program  Element  35151F  (SCF  Telecommunications).  Real  property  maintenance 
activities  relating  to  the  SCF  are  contained  In  Program  Element  35894F  (Real  Property  Maintenance,  AFSC).  The  major¬ 
ity  of  DOD  satellite  programs  rely  to  varying  degrees  on  the  SCF  for  TT&C  support.  The  Consolidated  Space  Operations 
Center  (CSoC),  PE  .'^SiSOF,  will  provide  Increat-sv!  capability  and  survivability  by  sharing  the  control  functions  of 
the  STC.  CSOC  will  ali;o  provide  control  cf  ''DD  Shuttle  missions. 

(U)  WORK  PERFORMED  DY:  Air  Force  mansgement  of  this  National  capability  Is  undei  the  Space  Division,  Los  Angeles^  CA. 
Principal  contractors  are:  Lockheed  Missile  and  Space  Company,  Sunnyvale,  CA,  which  provides  study  and  development 
analysis  for  the  STC;  Ford  Aerospace  Communications  Corporation,  Palo  Alto,  CA.  which  provides  study  and  development 
analysis  fer  the  Remote  Tracking  Stations  (RTS);  System  Developi-ent  Corporation,  Sa»ita  Monica,  CA,  which  provides 
computer  syateui  Integranlon;  Applied  Research,  Inc.,  Santa  Clara,  CA,  which  provides  systems  engineering.  Integration 
and  teat  analysis;  and  IBM  Corporation,  Gaithersberg,  HD  which  was  awarded  the  development/  acquisition  contract  for 
the  Data  Systems  Modernization  program  for  the  network. 

(13)  PROGRAM  ACCOMPLISHMENTS  AND  FUTUP.E  PROGRAMS: 

1.  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS;  The  SCF  was  Initially  configured  Curing  1956-1957  tr  provide  on-orbit 
support  for  the  Discc'.eror  Program.  Since  then,  many  new  apace  programs  have  been  added,  with  older  programs  being 
upgraded  or  deleted-  This  has  resulted  in  a  fluctuating  satellite  Inventory  which  has  varied  in  r«tcent  jeara  from 
lej-«  chan  35  to  --kvet  55  sutelllres  which  required  jupport.  *n  FY  1981,  the  network  eupp>.-rted  an  average  of  45  oatellltcs 
on-otblt  slmultanecusly.  This  average  is  increasing  annually  as  is  the  overall  SCf  workload  which  Is  expected  to 
Increrrjc  181  by  1982.  This  expanding  ;.'orklo«d  Is  primarily  tha  result  of  the  lengthened  i;«telllte  on-orblt  lifetime, 
r.ht  Increasing  complexity  of  spacecraft  and  space  operations,  and  support  of  Space  Transportation  System  launches. 
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Program  Element:  #35110?  Title:  Satellite  Control  Facility 

DoD  Misslort  Area:  Space  Launch  and  Orbit  Support,  #410  Budget  Activity:  Defenae-wlde  Mission  Support,  #6 

Since  Its  inception,  the  Satellite  Control  Facility  (SCF)  has  undergone  significant  evolution  in  order  to  provide  the 
required  satellite  support  services.  In  1966  a  standard  Integrated  tracking,  telemetry  and  commanding  system  (TT&C) 
yas  InstalJed  at  all  remote  tracking  stations  (RTS)  to  provide  a  common  system.  Wideband  communications  capabilities 
were  achieved  through  Installation  o£  an  interim  system  In  1973.  The  Defense  Communications  System/SCF  Interface 
System  (DSIS)  is  now  providing  wideband  communications.  Additional  satellite  communications  are  provided  between  the 
s  Satellite  Test  Center  (STC)  and  the  RTS:,  using  the  Satellite  Data  System.  More  capacity  has  been  added  to  the  network 
with  the  addition  of  a  second  antenna  at  Guam  (1978)  and  Thule,  Greenland  (1978)  and  the  SCF  use  of  the  British  Telemetry 
and.  C'^mmandlng  Station  at  Oakhanger,  England  starting  In  1977.  The  standard  TT&C  system  has  been  augmented  by  installa- 
tlcn  of  a  Time  Division  Multiplex  (TDM)  system  at  the  Indian  Ocean  Station  for  Initial  support  of  the  Space  Transporta¬ 
tion  System  \^STS).  For  operational  ’'.se  of  the  STS,  all  RTSs  will  be  equipped  with  TIM  systems.  Three  parallel  develop- 
I  mert  contracts  were  let  in  Juiie  1979  for  the  first  phase  of  the  SCF  Data  System  Modernization  (DSM)  project.  The 
,  competitive  contracts  produced  design  concepts  for  a  centrallred  data  system  that  will  replace  the  aging  computer 
systems  throughout  the  SCF.  lu  December  1980  IBM  corporation  was  awarded  the  follow-on  system  development,  acquisition 
and  Installation  contrec*.  The  modernized  system  will  grejtly  increase  the  network  capacity  as  well  as  significantly 
reduce  operating  cost  by  decreasing  the  manpower  Intensity  of  numerous  satellite  support  functions. 

2.  (U)  FY  1982  PROGRAM;  The  Satellite  Control  Facility  will  continue  the  planning,  development,  acquisition, 
operation  and  maintenance  of  systems  necessary  to  support  the  needs  of  current  and  planned  space  programs.  Satellite 
recovery  equl,tmen  .  and  mission  control  center  modifications  dictated  by  satellite  program  requirements  will  continue. 
FaciUtles  and  equipment  for  SCF  support  of  the  Space  Transportation  System,  Including  both  Orblter  and  Inertial 
Upper  Stage,  will  be  developed  and  provldeu.  The  Data  System  Modernization  development/acquisition  contract  will  con¬ 
tinue.  F^cili^y  construction  and  modification  to  support  operations  of  a  new  classified  satellite  program  and  installa¬ 
tion  of  equipment  associated  with  DSM  will  begin. 

^  3.  (U)  FY  1963  PLANNED  PROGRAM;  Ongoing  efforts  to  mert  evolving  satellite  program  requirements  s.’ll  continue. 

Wideband  communications  capability  will  be  provided  to  the  Oakhangf r  Telemetry  and  Commanding  Station.  The  most  signifi¬ 
cant  portion  of  the  FY  1983  RDT&E  program  will  be  the  software  development  work  aauoclated  with  the  DSM  project. 

Facility  modifications  required  for  new  equipment  associated  with  DSM  will  continue.  The  increase  over  the  3982 
projection  la  necrsss&ry  to  provide  computer  capability  required  for  a  new  classified  satellite  program.  Procurement 
funds  reflect  a  decrease  in  communications  equipment  requirements  because  of  change  in  the  projected  IOC  for  CSOC. 

4.  (U)  Fi  1984  PROGRAM;  Ongoing  efforts  Irludlng  the  initial  Installation  and  testing  of  the  equlpsient  for  the 
Data  Systemr  Modernization  project  will  be  contiiiued. 

5-  PROGRAM  TO  COMPLETION;  This  is  a  continuing  program. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element ;  #35119F  Title:  Space  Boosters 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity*  Defense-wide  Mission  Support,  #6 


(U)  RESOURCES  (PROJECT  LISTING) ($  in  thousands) 

Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 

Estimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Addlti.:ial 
i'O  Completion 

Estimated 

Costs 

TOTAL  FOR  PRXRAM  ELEMENT 

29,394 

19,228 

15,011 

10,623 

Continuing 

Hot  ..pplicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  need  exists  to  continue  to  provide  a  highly  reliable  means  of 
placing  critical  Department  of  Defense  satellites  into  their  required  mission  orbits  until  the  Space  Shuttle  becomes 
operational  and  all  satellite  programs  have  completed  transition  to  the  Space  Shuttle.  This  program  meets  this  need  by 
providing  for  the  engineering  support  and  flight  performance  assessment  of  the  Department  of  Defense  Atlas  and  Titan  III 
space  launch  vehicles  which  are  a  part  of  the  national  It  anch  vehicle  family.  This  program  also  provides  the  resources 
for  the  Titan  IIT(34)D/Inertlal  Upper  Stage  integration,  for  integration  of  the  Transtage  onto  the  Titau  III(34)D,  and 
for  Atlas-E  launches  of  Air  Force  Research  and  Development  satellites. 

(U)  BASIS  FOR  FY  1983  RDT&E  tUiOUEST;  The  basic  Atlaa  and  Titan  III  reliability  luaintenance,  flight  assessment,  vendor 
qualification^  and  component  /subsystem  replacement  efforts  will  continue.  The  eitglneering  design  and  developmeitt  program 
to  Integrate  the  Inertial  Upper  Stage  and  its  technology  into  the  Titan  III  space  launch  vehicle  family  will  continue. 
Initial  Lcunch  Capability  for  the  Titan  III(34)D/Inertial  Upper  Stage  at  Cape  Canaveral  4ir  Force  Stetion,  FL,  is  now 
scheduled  for  September  1982.  Integration  of  t{»e  Irnnstage  onto  the  Titan  III''34)D  will  he  completed  to  support  an 
Initial  Launch  Capability  at  Cape  Canaveral  Air  Force  Station,  FL,  in  December  1982.  Support  of  one  Atlas-Z  launch  of  a 
NAVSTAR  Global  Positioning  System  Research  and  Development  satellite  is  planned  in  FY  1983,  The  cost  estimate  for  this 
program  was  developed  from  the  extensive  historical  data  v'hlch  have  been  collected  on  this  program. 


(U)  COMPARISON  WITH  FY 

1982  DESCRIPTIVE  SUMIIARY: 

FY  1981 

ti  1*182 
Estimate 

FY  1983 

Estimate 

FY  1984 

Estimate 

Additional 
tc  Complsticn 

Total 

Estimated 

Costa 

ROT&E 

29,394 

;9,300 

TBD 

TBD 

TBD 

Procurement  (Missile) 

121,251 

113,267 

TBD 

TBD 

TBU 
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program  Element:  #35119F 

DOD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410 


Title:  Space  Boosters 

Budget  Activity:  Defense-wide  Mission  Support ^  #6 


(U)  OTHER  APPROPRIATION  FUNDS: 


Procurement  (Missile) 

(Quantity  -  Titan  III(34)D) 
(Quantity  -  Transtage) 
Operation  and  Maintenance 


Total 


FY  1982 

FY  19b3 

FY  1984 

Additional 

Estimated 

FY  1981 

Estimate 

Estimate 

Estimate 

to  Comoletion 

Costs 

121,200 

68,217 

71,100 

167,209 

Continuing 

No*-  Applicable 

(2) 

58,545 

(2)* 

69,214 

(2)* 

86,018 

87,362 

Continuing 

Not  Applicable 

*  Advance  buy  In  FY  1982  and  FY  1933.  Production  funding  responoibllity  for  the  two  Titan  III(34)D  vehicles  for  which 
advance  buy  materials  are  being  bought  by  this  Program  Flement  in  FY  1982  will  be  assumed  by  PE  3A111F.  Production 
funding  for  the  two  Titan  III(34)D  vehicles  for  which  advance  buy  materials  are  being  bought  in  FY  1983  will  be  provided 
by  this  Program  Element,  however,  the  vehicles  will  be  delivered  only  if  required  by  najcr  problems  in  che  Soace 
Shuttle  affecting  its  ability  to  support  DOD  launches  or  by  a  change  In  policy  on  maintaining  an  expendable  launch 
vehicle  capability. 
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Fiogvam  Element:  #35119F 

nOD  Mission  Area:  Space  Launcr  and  Orbital  Support,  #410 


Title:  Space  Boosters 

liudget  Activity:  Defense-wide  Mission  Support,  #6 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Department  of  Defense  family  of  space  boosters  (Atlas,  Thor,  Titan  III)  was 
developed  to  provide  a  versatile  cap£.biiity  (up  to  29,200  pounds  in  low  earth  orbit-Titan  illC)  for  meeting  projected 
national  launch  requirements.  While  the  family  still  includes  two  surplus  ballistic  missiles  (the  Atlas-E  and  Thor  SM-75 
vehicles),  the  piimary  boosteis  are  considerably  improved  standardized  versions  of  the  original  micsilesc  This  Program 
Element  provided  for  development  of  the  Titan  IIIC  Space  Launch  Vehicle  and  provides  continuing  support  for  the  Atlas  and 
Titan  III  launch  vehicles.  The  boosters  supported  by  this  program  are: 

Atlas-E  -  refurbished  Atlas  Intercontinental  Ballistic  Missile  (ICBM),  radio  guided,  liquid  rocket  engine,  stage  and 
on^-half  booster. 

Titan  IIIB  -  modified  Titan  II  firs:  and  second  stages  with  liquid  rocket  engines  (core  vehicle)  flown  \?ith  an  Agena 
upper  stage  and  either  radio  oi  inertial  guidance. 

Titan  IIIC  -  core  vehicle  with  a  storable  liquid  propellant  inertlally  guided  upper  stage  (Transtage)  plus  two  5  segment 
120*lnch  diameter  strap-on  solid  rocket  motors. 

Titan  HID  -  core  vehicle  with  two  5  segment  120-lnch  diameter  strap-on  solid  rocket  mt)tor8  and  radio  guidance. 

Titan  III(34)D/lnertial  Upper  Stage  -  Titan  HID  modified  for  use  with  the  Inertial  Upper  Stage;  core  vehicle  with  two 

5-1/2  segment  120-lnch  strap-on  solid  rocket  motors  and  which  is  guided  by  the 
Inertial  Upper  Stage  guidance  system;  flown  only  at  Cape  Canaveral  Air  Force  Station 
FL. 

Titan  IH(34)D  -  radio  guided  version  of  the  Titan  HI(3A)D  which  is  flown  without  the  Inertial  Upper  Stage  and  is  flown 
only  at  Vandenbtrg  Air  Force  Base,  CA. 

Titan  1 H( 34 )D/Traustage  -  Titan  iH(34)D  flown  with  th^  Transtage  replacing  the  Intrtlal  Uppe  Stage;  guidance 

provided  by  the  Transtage  inertial  guidance  system;  flown  only  at  Cape  Cana'-eral  Air  Force 
Station,  FL. 

The  program  includes  (>osL  flight  analysis  of  Research  and  Development  (RAD)  compouv^nts;  study,  ibodif  lest  ion ,  redesign 
and  test  of  components  as  a  result  of  dif ictencies  identified  during  vehicle  systems  test  and  flight;  evaluation  and 
it^provesikent  (where  warranted)  of  Riaalon  reliability;  component  r^HablHcy  improvement  to  prevent  launch  vehicle  failures 
and  analysts  suppori  and  dcvelopgterC  planning  for  new  missions.  To  take  advantage  of  the  Invescmeot  in  the  Inertial 
Upper  Stage  tel  l.obl  H  ly ,  a  progriK  was  inltl2.ted  in  FY  1977  to  correct  current  Titan  III  reliability  deficiencies  through 
the  inicjjratlon  of  the  iocfttal  Upper  Stage  and  its  technology  Into  the  Titan  HI  Space  Launch  Vehicle  family.  The 
TUan  I  H(  14)D/lncrt  !al  Upper  Stage  will  improve  the  current  Tlten  HID,  replace  the  Titan  H IC  Space  Launch  Vchlciea 
and  rttducc  the  number  of  nonstandard  Titan  HI  components.  In  addition  to  Increasing  the  Titan  HI  launch  reliability, 
the  Tlvan  I  H(  j4)D/Iner{  lal  Upp^er  Stage  will  increase  Space  Shuttle  transition  flexibility  and  reduce  the  Space  Shuttle 
biic-up  launch  capability  cost.  The  progtam  airo  provider  for  integration  of  the  Transtage  onto  the  Titan  HI(34)D  to 
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Title;  Space  Boosters 

Budget  Activity:  Defense-wide  Mission  Support,  #6 

assure  the  ability  to  launch  critical  Department  of  Defense  missions  if  the  development  of  the  Inertial  Upper  Stage 
experiences  additional  delays  or  if  major  technical  problems  are  encountered  in  the  initial  Inertial  Upper  Stage  flights. 
The  program  also  provides  for  Atlas-E  launches  of  certain  Air  Force  Research  and  Development  satellites  until  they  transi¬ 
tion  to  the  Shuttle. 

(U)  RELATED  ACTIVITIES:  Major  Depar*-  »ent  of  defense  and  National  Aeronautics  and  Space  Adminletratlon  space  systems 
which  employ  the  Atlas  and  Titan  III  ':'oosCers  include:  classified  space  programs;  Defense  Satellite  Communications  Sys¬ 
tem,  Program  Element  3311GF;  Satolllce  Data  Systeti,  Program  Element  35158F;  Defense  Meteorological  Satellite  Program, 
Program  Element  35160F;  Defense  Support  Program,  Program  Element  12431?;  NAVSTAR  Global  Positioning  System,  Program 
Element  64778F;  Kavy  Geodetic  Satellite;  and  the  National  Aeronautics  and  Space  Adminlstratlon/National  Oceanic  and 
Atmospheric  Administration  meteorological  eatellite  program.  This  program  funds  modifications  to  the  Inertial  Upper 
Stage,  which  is  being  developed  by  Program  Eloiuent  6441  IF,  to  allow  it  to  be  flown  as  an  upper  stage  on  the  Titan  HI. 

WQHK  PKRFOPMED  BY;  Responsible  Air  Fo^ce  agency  is  the  Air  Force  Systemc  Comuand  Space  Division,  Los  Angeles,  CA. 
Systems  Engineering  ia  provided  by  Aerospace  Corporation,  El  Segundo,  CA.  Titan  HI  contractors  Include:  Martin  Marietta 
Corporation,  Denver,  CO  (integration,  core  vehicle,  Transtage);  Aerojet  Liquid  Rocket  Company,  Sacramento,  CA  (liquid 
propulsion  system);  United  Technology  Corpoiation-Chemlcal  Systems  Division,  Sunnyvale,  CA  (solid  rocket  motors^;  Delco 
Electronics  Division,  Goleta,  CA  (inertial  guidance);  Western  Electric  Company,  Winston  Salem,  NC  (radio  guidance)  and 
McDounell-Douglas  Astronautics  Company,  Huntington  Beach,  CA  (payload  fairing).  Atlas  contractors  include:  General 
Dynamics  -  Convalr,  San  Diego,  CA  (integration  and  airframe);  Rocketdyne,  Canoga  Park,  CA  (liquid  propulsion  systems); 
General  Electric,  Syracuse,  NY  (guidance).  The  upper  stage  contractors  include:  Boeing  Space  Division,  Seattle,  WA 
(Inertial  Upper  Stage);  McDonnell-Douglas  Astronautics  Company,  Huntington  Beach,  CA  (Improved  Stage  Vehicle  System); 
and  Lockheed  Missiles  and  Space  Company,  Sunnyvale,  CA  yAgena).  There  are  several  additional  contractors  8u,/plying 
Titan  III  and  Atlas  component?. 

( U )  iROGRAM  ACC0MPLISH1:ENTS  AND  FUTURE  PROGRAMS; 

i.  (U)  FY  1981  and  Prior  Accomplishments;  Titan  HI  program  development  go-ahead  was  received  in  December  1962.  First 
launch  of  the  Titan  II!A  occurred  on  I  September  1964,  In  1965  the  first  Titan  IHC  successfully  placed  a  21,000  pound 
simulated  payload  in  orbit.  The  laat  development  flight  was  on  23  May  1973.  A  reliability  improvement  prograt.  on  the 
Titan  HI,  Atlas,  and  Atias-E/F  boosters  was  Initiated  in  FY  1973.  A  new  guidance  system  foi  the  Tiian  HIC  was  developed 
and  first  launch  d  on  13  December  1973.  Engineering  analyses  and  reliability  Icprovetscnts  have  included  corrective 
action  for  the  April  1975  Atlaj-E/F  failure,  development  of  the  Atlao  replacement  programmer,  and  initial  development  of 
a  leliablilty  Improvement  to  the  Atlas  General  Electric  Radio  Tracker  System  ground  guidance  hardware.  In  Juno  1977  a 
Congressional  reprogramming  auLhorli^ed  a  program  to  correct  rellablHty  def Ic.leacits  in  tl.a  current  Titan  III  Space 
Launch  Vehicle  family  through  the  use  of  the  Inertial  Upp*»r  Stage  and  Ite  technology.  This  integration  effort  continu»'d 
through  FY  1981.  In  FY  1979  the  Space  Test  Program  Gamma  Ray  Speclroc'^ter  satellite  was  succeaafully  laanchea  on  an 
Atlas-F.  Through  FY  1981,  six  NAVSTAR  Global  Positioning  System  satellites  were  successfully  launched  on  Atlaa-F 
vehicles.  Eight  Titan  111(34)0  launch  vehicles  were  delivered  through  FY  1981.  Integration  of  the  Transtage  onto  the 
Titan  111(34)1)  was  Initiated  In  FY  1981.  The  prlniary  reliability  !satnte*~ance  effort  performed  In  FY  1981  was  initiation 
cf  a  prog-'aa  to  restore  tho  Atlaa-E  liquid  rocket  engine  reliability  by  inspecting  and  test  flrln;^  the  engines. 
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Program  Element:  I35119F  Title:  Space  Boostere 

DOD  Kls^ilon  Area:  Space  Launch  and  Orbital  Support >  #410  Budget  Activity:  Defense- wide  Mission  Support,  #6 

2.  (U)  FY  1982  Program:  The  Titan  III(34)D/lnertial  Upper  Stage  integration  effort  will  be  coi.‘pleted  to  support  an 
Initial  Launch  Capability  at  Cape  Canaveral  Air  Force  Station,  FL,  in  September  JL982.  Initial  Launch  Capability  lor  the 
Titan  III(34)D  configuration  at  Vandenberc  Air  Force  Base,  CA,  ig  scheduled  for  December  1981.  Integration  of  ihe  Tran- 
stage  onto  the  Titan  III(34)D  will  continue  to  support  an  Initial  Launch  Capability  at  Cape  Canaveral  Air  Force  Station, 
FI,  in  December  1982.  The  baeic  Titan  III  and  Atlas  reliability  raaintenance ,  flight  ask^essment,  vendor  qualification, 
and  component/subsystem  replacement  efforts  will  continue^  The  o’  Imary  reliability  maintenance  effort  will  continue  to 
be  the  restoration  of  the  reliability  of  the  Atlas-E  liquid  rocket  engines  through  testing.  The  effect  of  amall  launch 
vehicle  procurements  will  continue  to  increase  problems  with  retaining  vendor'^)  of  critical  components  of  both  the  Titan 
III  and  Atlas-E  launch  vehicles.  This  will  require  Increased  efforts  to  qualify  new  sources  of  existing  materials/ com¬ 
ponents  or  to  redesign  vehicle  subsystems  to  incorporate  replacement  mater 'als/components .  Support  of  two  Atlas-E 
launches  for  NAVSTAR  Global  Positioning  System  Research  and  Development  missions  Is  planned. 

I 

3.  (U)  FY  1983  Planned  Program:  The  basic  Titan  III  and  Atlas  reliability  malntenanC'^: ,  flight  assesrment,  vendor 
qualification,  and  component /subsystem  replacement  efforts  will  continue.  Integration  of  the  Transt&ge  onto  the  Titan 
III(34)D  will  be  completed.  One  Arlas-E  launch  for  a  NAVSTAR  Global  Positioning  System  Research  and  Dev‘^;lopment  mission 
is  planned.  The  FY  1983  Missile  Procurement  funds  provide  for  the  procurement  of  advance  buy  materials  for  two  Titan 
III(34)D  backup  vehicles,  which  will  allow  extension  of  the  maintenance  of  critical  Titan  III  i  reduction  capabilities 
be/ond  September  1983  If  lequlrcd  by  further  delays  in  Spac«  Shuttl  i  devalopoient  or  operational  availability.  The  Missile 
Procurement  funds  also  provide  for  the  procurement  of  propellants  for  Titan  III(34)D  backup  vehicles.  TVie  RDT&E  effort 
planned  In  FY  198.3  does  not  differ  from  that  planned  at  the  time  the  Descriptive  Summary  was  submitted  for  the  FY  1982 
Amended  President's  budget,  although  che  FY  1983  estimate  was  marked  TBD  In  that  Descriptive  Summary.  The  FY  1S83  Missile 
Procurement  effort  differs  from  that  described  in  the  ei  1982  Ameried  President's  Budget  Descriptive  Summary  in  that 
advance  buy  materials  for  two  Titan  III(34)D  backup  vehicles  rather  than  the  production  of  two  Titan  IIlf34)D  vehicles 
(using  advance  buy  materials  procure^’  In  FY  1931)  is  being  funded.  Funding  for  the  production  of  the  two  Titan  III(34)D 
vehicles,  for  which  advance  buy  maLerlals  were  piocured  in  FY  1981,  will  be  proviJe^^  by  PE  34111F.  The  two  sets  of 

k  advance  buy  materials  for  which  funding  is  now  being  requested  in  FY  1983  allows  further  extension  of  the  maintenance  of 
critical  Titan  III  production  capability  consistent  with  the  ability  of  the  Space  Shuttle  to  support  DOD  operational 
requirements. 

FY  ^984  Planned  Program  The  basic  Titan  III  and  Atlas  rellablilty  mal urenance ,  flight  assessment,  vendor 
qualification,  anJ  c omponenT/s ub y y a t em  replacement  efforts  will  continue.  Two  Atlas-F.  launches  for  NAVSTAR  Global  Poal- 
tioniiig  System  Research  and  Pcvelopoicnt  misHions  are  planned.  The  FY  1984  Missile  Procurea^nt  fuads  will  fully-fund  the? 
production  of  the  two  Tltsn  Hl(i4)n  backup  vehicles  for  whlcn  funding  for  advance  ouy  materials  la  being  requeated  In 
FY  19C3.  Production  of  these  two  vehicles  would  extend  the  maintenance  of  critical  Titan  III  production  capability 
until  September  1984,  however,  these  vehicles  will  be  produced  only  if  required  by  major  problems  In  the  Space  Shuttle 
affecting  its  iibil'lty  to  support  DOD  launches  or  by  a  change  in  policy  ''n  tsalrtrainlng  an  expendable  leunch  vehicle  capa¬ 
bility.  Tlic  FY  1983  Mlaatle  Procurement  funds  also  support  pheseout  of  production  of  certain  Titan  III  co..f  igurai  Iona. 

(U)  Program  tj  Completion;  This  Is  a  continuing  progrr^t-  Thn  basic  Titan  HI.  and  Atlas  reliability  aalntenaace, 
flight  aaae-^sment ,  vertfor  quail  f  leal  Ion,  and  component /subsystem  replaceas.r.nt  efforts  will  continue  until  phaaeout  ..f  the 
Titan  III  and  Atlas  vehicles  Is  complete  The  provram  will  continue  to  require  fundr  from  other  appr up*  i  at  loos  to  auppori 
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Program  Element;  #35119F  Title:  Space  Booeters 

DOD  Mission  Area;  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense-wide  Mission  Support,  #6 

operational  Titan  III  and  Atlas  launches,  to  provide  the  required  expendable  launch  vehicle  backup  to  the.  Space  Shuttle, 
to  maintain  critical  Titan  III  production  capability,  and  to  phabaout  certain  Titan  III  configurations. 


(U) 

Milestones: 

A. 

Start  Titan  III( 34 )D/InerLial  Upper  Stage  Irtte-^ratlon 

June  1977 

B. 

Space  Shuttle  backup  launch  vehicle  procurement 

December  1977 

C. 

Titan  III(34)D  Initial  Launch  Capability  at  Vandenberg  AFB,  CA 

De^'ember  1981 

D. 

Titan  III(34)D/lnertlai  Upper  Stage  Initial  Launch  Capability 
at  Cape  Canaveral  AFS,  FL 

*(Aprll  1982) 

September  1982 

E. 

Titan  III( 34)D/Transtage  Initial  Launch  Capability  at  Cape  Canaveral  i.FS,  FL 

December  1982 

F. 

Initiate  Titan  HI  production  phase  down 

♦(October  1982) 

October  1983 

*Dates  presented  in  Fiscal  Year  1982  Descriptive  Semmariea. 

EXPLANATION  OF  MILESTONE  CHANGES;  Delays  In  completing  Inertial  Upper  Stage  developisent  and  launch  base  integrated  test¬ 
ing  of  the  Titan  III( 3A)D/lnertlal  Upper  Stage  have  resulted  in  a  delay  in  the  Titan  III(34)D/Inertial  Upper  utage  Initial 
Launch  Capability  at  Cape  Canaveral  Air  Force  Station,  FL  until  September  1982.  No  Impiict  to  payload  prograas  is  expected 
from  this  delay  based  on  current  launch  schedules.  Space  Shuttle  developwnt  delays  resulted  in  additional  actions  being 
planned  for  FY  1983  -  1984  tc  maintain  critical  Titan  Hi  production  capability.  These  actions  have  enabled  the  initia¬ 
tion  of  production  phasedown  to  be  delayed  until  October  1983. 

1.  (U)  Kcaovircca ;  Mot  Appllcablv. 

8.  <U)  Cuetpartsrm  with  t'i  1982  Budget  Da£^;  Not  Appliccble. 
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fudget  Activity:  Defense  Wide  Mission  Support,  #6 
Program  Element:  |3^11!?rr^^ce  boosters 

Test  and  Evalratlon  Data 

1.  (Ul  Development  Test  and  Lvaluatlon:  Ir.  June  1977,  the  Assistant  Secretary  of  the  Air  Torce  for  Research,  Develop¬ 
ment  and  Log-^ sties  thermally  approved  the  initiation  of  a  program  to  integrate  the  Inertial  Upper  Stage  into  the  Titan 
in  family.  This  approval  was  based  upon  successful  completion  of  a  review  by  the  Air  Force  Systems  Acquisition  Review 
Council  of  the  integration  program,  the  concurrence  of  the  Deputy  Secretary  of  Oeferise,  and  the  prior  approval  of 
Congress  of  an  FY  77  reprogramming  request  to  initiate  the  program.  Benefits  projected  to  be  derived  from  the  Titan 
II!(34)D/Inertial  Upper  Stage  Integration  were:  increased  reliability,  increased  payload  capability,  reduction  in 
launch  vehicle  configurations,  mission  model  flexibility,  and  reduced  total  program  cost.  The  Air  Force  Systems  Command 
Space  Division  is  responsible  for  management  of  the  Titan  III(34)9/inert1al  Upper  Stage  integration  program.  Participcf- 
ting  contractors  are:  (1)  Martin-Marietta  Denver  Aerospace  Company,  Denver,  Colorado,  Boeing  Aerospace  Division, 
Scatt.e,  Washington;  Chemical  Systems  Division  of  United  Technologies,  Sunn  vale,  California;  Aerojet  Liquid  Rock'^t 
Company,  Sacramento,  California;  and  McDonnel  1-Dougl js  Astronautics,  Huntington  Beach,  Califorrsia.  The  Arnold  Engineer¬ 
ing  Development  Center,  Tul ''ahoina ,  Tennessee,  provMes  test  support  to  this  program. 

(U)  Testing  of  Titan  HI  changes  required  to  integrate  the  Inertial  Upper  Stage  into  the  Titan  III  Space  Launch 
Veh’cle  family  consists  of  structural  and  ^‘lectronic  ground  testing.  Structural  test  provisions  include  testing  of 
all  new  and  modified  hardware.  Structural  test  items  for  this  configuration  Include  a  modified  S^age  II  equipmeni. 
truss,  a  new  design  Stage  11  adapter  skirt,  an  addiilonal  solid  rocket  motor  half-segment,  a  new  design  Titan  ni{34)n- 
to-Inertial  Upper  Stage  scoport  truss,  and  a  Msodified  payload  fai*fing*  Additional  structural  testing  will  also  be 
required  cn  the  existing  Stage  I  long  core  section.  Tests  of  the  Ineitidl  Upper  Stage  avionics/Titan  I1I(34)D  electron¬ 
ics  interface  will  be  required  to  insure  system  compatib11it>.  Inertial  Upper  Stage  separation  and  shock  testi.ig  will 
be  provided  to  insure  Inertial  Upper  Stage  cempatibil ity  with  the  Titan  III  interface.  The  Failure  Modes  and  E/fects 
Analysis  for  the  Titan  III  will  be  updated  to  reflect  alt  changes  resulting  from  the  Titan  Ill(34)0/Ipertial  Upper 
Stage  intenrat'on. 

(IJ)  Inertia^'  Up^»er  Stage  separatioti  and  shock  testing  was  completed  in  November  1978  and  de‘.’ronst rated  that  tire 
actual  shock  spectrum  was  less  than  design  specification.  The  Titan  11 1 (34)D/Inertial  Upper  Stage  configuration  struc¬ 
tural  qualification  testing  was  initiated  In  April  1980  and  was  completed  in  September  19£G.  In  Gc’':oLer  1979,  the 
second  and  last  full-scale  static  firing  of  the  5-1/2  segment,  120  inch  diameter  Solid  Roexet  Motor  was  succesifully 
completed,  demonstrating  the  f  1  ight-v#orth1ne.ss  of  the  5-1/2  segment  motor  and  the  new  nozzle  throat  material,  in 
April  1979,  the  Stage  I  fuel  tunk  tests  were  successfully  completed,  thus  verifying  that  the  "stretched**  Stage  I  fuel 
tank  used  on  the  Titan  I  MB  can  withstand  the  Titan  iI!(34)D/lr*irtial  Upper  Stag^  flight  environment.  Successful 
coff.pletion  or  payload  fairing  separation  tests  has  verified  proper  separation  of  the  modified  payload  fairing  from  the 
vehicle.  Joint  Titan  ! ’ I (34)0/lnert1«l  Upper  Stage  electronics  interface  testing  is  scheduled  In  1982. 

(U)  Development  of  the  Inertial  Upper  Stage  under  Prog? am  clement  64411F  continues.  The  Inertial  Upper  Stage 
progr.n  entered  full  scale  4evelop;>«rit  in  March  1978  with  Irltial  Launc**  Cap.ib111ty  for  the  Inertial  Upper  Stage  for 
both  Shuttle  afid  Tit  in  .11  applications  scheduled  for  July  1980.  However,  a  series  of  technical  probiexis  during 
the  developi^t  have  resulted  In  delay  in  the  Initial  Launch  Capability  for  the  Titan  III{34)D/Inerttal  Upper  Scage 
frc*t  July  1980  To  September  1982.  Critical  Design  Review  of  the  Inertial  Upoer  Stage  was  inftiated  in  February  1979 
ifid  completed  in  -Jtovember  1979. 
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Budget  Activity:  Defense  Wide  Mission  Support.  |6 
Program  Element:  I3S119F.  Space  Boosters 

(U)  Inertial  Upper  Stage  propulsion  system  development  testing  Is  proceeding.  To  date,  seven  solid  rocket  rotor 
cases  have  been  burst  tested  and  four  cases  have  been  skirt  tested.  Motor  case  development  and  verification  have  been 
successfully  completed.  Motor  case  efficiency  Is  at  the  state-of-the-art  level,  and  case  burst  data  shov  ^ttle  scat¬ 
ter.  Skirt  ultimate  loads  have  been  demonstrated  four  times.  In  addition  to  the  four  full  scale  nozzle  firing  tests, 
six  large  and  seven  small  Inertial  Upper  Stage  motors  (Including  one  spin  motor)  have  been  successfully  fired  at  the 
Arnold  Engineering  and  Development  Center  TM.  Two  motor  firings  Included  the  Extendable  Exit  Cone  (deployed  prior  to 
the  test).  The  ability  to  fire  Inertial  Upper  Stage  solid  rocket  motors  for  the  Titan  III(3v)D  application  was  also 
demonstrated  during  these  development  firings.  Two  large  and  two  small  (X)tors  of  the  total  of  thirteen  fired  had 
propellant  offloads  (large  motor:  50%  and  16%  offloadsj  smell  motor:  50%  and  22%  offloads).  These  firinas  completea 
the  motor  developc^ent  program.  In  the  qualification  program,  one  burst  test  and  twelve  additional  motor  (six  small 
and  six  large)  firings  will  be  conducted.  The  firings  began  In  November  1981  with  the  successful  firing  of  the  first 
large  motor.  The  qualification  program  for  the  Titan  configuration  will  be  complete  in  July  1982  and  continue  through 
September  1982  for  the  Shuttle  configuration.  The  problem  of  propellant  cracking  In  the  boot  area  of  the  solid  rocket 
motor  has  beer,  solved  and  confu-med  by  cold  />.rays  of  four  qualification  motors  (two  of  each  size).  Casting  of  the 
flight  motors  has  coi.imenced.  A  phenomenon  called  "foldback"  has  been  discovered  In  several  Inertial  Upper  Stage  exit 
cones  and  identified  with  nozzle  fracture  at  less  ‘han  speclflcatloi*  stress  levels.  This  problem  resulted  from  manu- 
factutlng  errors  which  allowed  some  exit  cones  to  be  bjllt  with  a  “folded*  rather  than  linear  carbon  ply  pattern  thus 
reducing  structural  Integrity.  Tooling  and  process  chaitgec  have  been  made  to  eliminate  this  problem  In  the  exli  cones. 
The  first  of  the  cones  built  with  these  process  changes  should  be  delivered  by  March  1982.  Flight  use  of  cones  with 
”foldhjck‘*  Is  not  planned,  but  they  v/tll  be  used  during  qualification  motor  firings  to  characterize  the  performance 
of  theve  exit  co.^es. 

vU)  Component  oual 1 f ication  te.cing  of  line  replaceable  units  for  the  Inertial  Upper  Stage  (Titan  in(3^)D  appli¬ 
cation)  began  In  August  1979,  and  ail  forty  components  have  successfully  completed  qualification.  The  la^t  fi1gh‘ 
component  completed  qualification  in  Noveinber  1981.  Structural  qualification  of  the  Titan  1  n(34)D-conf igured  Ifjert^ai 
Upper  Stage  was  completed  in  Sept.en^^r  1980  with  the  successful  ar.cocuplishment  cf  sepuration  systems,  acoustics  and 
i  pyrotechnic  shock  tests.  Structural  qualification  of  th:  Spece  Transportation  System  configuration  started  September 
i981  and  was  co<npleted  in  December  1981.  Production  of  the  Inertial  Upper  Stage  Qualification  Test  Vehicle  was  ccf»- 
pleted,  and  the  vehirlu,  using  invert  soHq  rocket  motors,  was  stacked..  Qualification  Test  Vehicle  testing  started  In 
October  1980  and  was  completed  in  Ijocember  1981.  These  tests  confirmed  the  system*s  ability  to  func^^^ion  in  the  speci¬ 
fied  vibration,  pyro-shock,  and  theniul-vacu'jn  environments- 

(U)  Titan  !II(34)D/Inertial  Upper  Stage  flight  software  continues  tj  be  a  pacing  Item.  The  flight  software  Is 
being  developed  by  TRW  and  tested  at  the  Boeing  Aerospace  facility  In  Kent,  WA.  The  operational  flight  software 
verification  and  vrlldatlon  testing  for  the  first  Titan  111(34)0  flight  Is  in  test  at  Boeing  Aerospree,  witn  indepen¬ 
dent  verification  and  validation  of  the  software  now  being  performed  by  the  Mai  tin  Marlttta  Aerospace  Co'upany.  Comple¬ 
tion  of  the  operational  flluht  software  development  and  validation  and  generation  or  the  mission  data  load  for  the 
first  payload  program  on  the  Titar  ! I ! (34)0/Inert1al  Upper  Stage  Is  now  scheduled  for  July  1982.  Completion  o^  the 
aeveloo.fient  and  validation  of  flight  software  fer  the  second  payload  program  on  the  Titan  !  11  (34)D/Inert1al  Upper 
Stige  Is  scheduled  tor  the  first  quarter  of  calendar  year  1983.  A  decision  must  be  made  bv  1  April  1982  on  which 
payload  program’s  Inertia  Upper  Stage  software  Is  dcveliipeJ  first. 
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Budget  Activity:  Oefense  Wide  Mission  Support,  16 
Program  Element:  13511^^ >  Space  Boosters 

(U)  The  Pathfinder  Test  Vehicle,  a  full-up,  non-flight  Inertial  Upper  Stage,  to  be  used  with  the  Titan  III{34)D  at 
Cape  Canaveral  Air  Force  Station  to  validate  the  facility,  aerospace  ground  equipment,  and  test  procedures  to  be  used 
for  checkout  and  launch  of  the  Titan  i;i(34)D/Inertidl  Upper  Stage  was  delivered  to  Cape  Canaveral  in  July  1981. 

Testing  of  the  Pathfinder  Test  Vehicle  is  underway  in  the  Solid  Motor  Assembly  Building  at  the  Titan  III  Integrate  - 
Transfer  -  Launch  area.  Integrated  testing  of  the  Pathfinder  Test  Vehicle  with  the  Titan  III (34)0  will  begin  in  early 
1982  and  will  be  completed  to  support  tiie  September  1932  Initial  Launch  Capability  of  the  Titan  I II (34)D/Inertial  Upper 
Stage. 

(U)  The  first  flight  Inertial  upper  Stage  (Shuttle  use;  completed  acceptance  testing  in  October  1981. 

(^)  Qper^ational  Test  and  Evaluation:  Since  Titan  III  is  a  mature  program  with  no  majot^  changes  scheduled,  there 
is  no  reqin r*8!Rfcnt  Tor  a  dedicated  "Air  Porce  Test  and  Evaluation  Center  (AFTEC)  OTAE  program.  Design  and  operational 
requirements/  are  well  understood,  and  mechanisms  exist  to  handle  ongoing  assessments  and  system  changes.  Specific 
program  Space  Booster  scpport  will  be  addressed  under  other  OT&E  programs.  lUS  0T4E  is  covered  under  Program  tilemcnt 
644rF. 

(Ul  System  Characteristics  (Titan  in(34)D^inert1al  Upper  Stage  Combinacion); 


Low  Ea-'th  Orbit  Missions  (No  inertial  Upper  Stage) 
Payload  Capability  (pounds) 

OBJECTIVE 

CURRENT  ESTIMATE 

DEMONSTRATED 

100  nautical  mile  altitude-10  foot  Payload 

Fairing,  East  launch  from  Cape  Canaveral 

Air  Force  Stativ^'n,  Florida 

100  nautical  mile  (polar  orbit )-10  foot  Payload 
Fairing,  launch  from  Vandenberg  Air  Force  Base, 
California 

Synchronous  equatorial  orbit  missions 

Payload  Capability  (pounds) 

32,900 

32  900 

27,600 

27,600 

10  foot  Payload  Fii-lng 

Crpe  Canaveral  Air  Force  Station,  Florida 

4,000 

4,040* 

Relubility 

91% 

9?t 

NOTE:  (U)  Due  to  the  developi*isnt  of  the  Titan  111^4)0  from  the  existing  Titan  III  family  and  th^  iwiall  number  of 
systems,  ivai’abtlity  and  raaintainabi 1 i ly  objectives  have  not  been  specified  for  the  Titan  111(34)0. 

•{U)  With  Extenlable  Exit  Cune  on  second  stage 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


P'ograa  Element :  #35l30P 

DOD  Mission  Area;  Space  Launch  and  Orbital  Control,  #410 


Title:  Consolidated  Spacr  Operations  Center 

Budget  Activity:  Detenra^ide  Mission  Support,  #6 


(U)  RESOUPXES  (PROJECT  LISTIHG) ;  ($  in  thousands) 


Project 

FY  1981 

FY  1982 

Number 

Title 

Actual 

Estimate 

TOTAL  FOR 

PROGRAM  ELEMENT 

3.781 

19,427 

FY  1983  FY  1984 

Estimate  Estimate 


Total 

Additional  Estimated 

to  Completion  Costs 


32,116  59,328  293,971 


408,623 


I  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  KEEP;  The  Consolidated  Space  Operations  Center  (CSOC)  consists  of  two 
[  elements:  the  Satellite  Cperatlons  Complex  (SOC)  and  the  Shuttle  Operations  and  Planning  Complex  (SOPC).  The  neod  for 
the  satellite  control  capability  is  based  on  the  vulnerability  of  tne  Satellite  Test  Center  (STC)  In  Sunnyvale,  CA,  a 
single  node  in  the  satellite  control  network  which  provides  tracking,  telemetry,  and  command  capabilities  to  satellites 
supporting  various  national  security  missions.  The  STC  is  vulnerable  to  both  environmental  and  manmade  threats  and  has 
limited  growth  potential.  The  need  for  the  Shuttle  control  capability  stems  from  the  planned  use  of  the  Space  Shuttle 
for  DOn  missions.  The  DOD  Shuttle  control  capability  at  Johnson  Space  Center  (JSC)  does  not  meet  all  DOD  requirements 
for  planning  and  conducting  DOD  missions.  Tlie  capacity  at  JSC  is  limited  to  6  to  8  secure  DOD  flights  per  year,  security 
is  limited  to  SECRET,  and  military  ani  civil  space  operations  are  Intermingled.  CSOC  ovurcoues  thee  limltationa  by 
providing  a  secure  environment  from  which  to  conduct  DOD  8pac<^  missions;  the  siting  criteria  mlnlmlreii  envi rcuiiental  and 
taau  made  threats;  adequate  capacity  to  support  the  national  shuttle  .raffle  model  is  obtained;  and  military  fipace  opera¬ 
tions  are  conducted  from  dedicated  DOD  facilities  allowing  dost  coordination  of  Shuttle  and  satellite  operations. 


(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST;  The  F'f  1983  requct-t  reflects  a  restructure  of  the  military  construction  into  two 
segments  slipping  the  satellite  control  IOC  until  late  1986  and  the  Shuttle  -ontrol  IOC  until  late  1987.  FY  83  will 
continue  detailed  design  and  Integration  efforts  for  various  CSOC  segments.  Procurement  of  satellite  control  and  comau- 
nlca'Jons  systems  will  commence.  Activation  planning  and  formuletion  of  training  programs  will  also  be  conducted.  The 
RDTAC  request  is  based  on  estimates  provided  by  HQ  AFSC.  These  estimates  are  derived  from  program  office  analysis,  KASA 
cost  projections  and  existing  contract  options.  Changes  fro?  the  FY  52  Descriptive  Summary  Include  the  program  re- 
I  structure  revised  cost  estimates  and  extension  cf  costs  to  complete  from  the  1986  IOC  through  the  1990  FOC. 


(U)  COt'.rARlSON  WITH  FY  1982 


DESCRIPTIVE  SUMMARY: 


ROTAE 

Procurement  (Other) 
htlltary  Construction 

FY  1981 

FY  1982 

Eat Imate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Eatloatcd 

Costa 

112,102 

117,302 

— - 

130,068 

29,000 

110,60-0 

242,170 

146,302 

<U)  OTHER  APPROPR'ATION  FUNDS; 
Procurer^ont  (Otlicr) 

Military  Construction 

20,736 

67,700 

83,190 

78,000 

532,544 

636,470 

145.700 
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Program  Element:  #3513(y  Title:  Consolidated  Space  Operations  Center 

DOD  Mission  Area:  Space  Launci.  and  Orbit  Control,  #^10  Budget  Activity:  Detense-wlde  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Consolidated  Space  Operations  Center  (CSOC)  will  combine  Into  a  single 
facility  a  satellite  operations  capability  and  the  DOD  Shuttle  control  capability,  establishing  a  DOD  facility  for 
conducting  both  DOD  satellite  and  Shuttle  support  operations.  The  Satellite  Operations  Complex  (SOC)  will  share  the  nor¬ 
mal  satellite  support  workload  with  the  Satellite  Teat  Center.  If  either  becomes  Inoperative  for  any  rearon,  tne  remain¬ 
ing  Center  will  assume  full  responsibility  for  the  satellite  programs.  The  Shuttle  Operations  and  Planning  Complex 
(SOPC)  of  CSOC  will  be  designed  to  perform  all  DOD  Shuttle  operations  with  t’iC  Interim  OOD  capability  at  the  Johnson 
^  Space  Center  (JSC)  remaining  as  an  emergency  backup.  The  extensive  coordination  required  between  the  CSOC  segments  will 
benefit  from  a  common  legation.  In  addition,  Important  coat  savings  will  result  from  the  use  of  such  common  elements  as 
security,  logistics  and  support,  antennas  and  communication  links. 

(U)  RELATED  ACTIVITIES:  The  Satellite  Operations  Coi^plex  of  the  CSOC  wlJl  become  an  Integral  part  of  the  Satalllte 
Control  Facility  ^SCF)  network,  funded  under  PE  35110F.  The  Date  System  Modernization  project  for  the  SCP  contains 
contractual  options  to  provide  the  COC  satellite  control  complement  of  equipment.  The  Initial  DOD  Shuttle  control  capa- 
bllxty  Is  now  being  established  as  the  JSC  Controlled  Mode  under  PE  6341  IP,  6441 IP  and  12449P.  The  SOPC  complement  of 
equipment  will  be  evolved  from  NASA  systems  and  the  operational  experience  gained  at  the  Johnson  Space  Center.  PE  35151F, 
Satellite  Control  Facility  Comaunlcatlona ,  will  Include  CSOC  communications.  The  DOD  Shuttle  operations  cadre,  the 
Manned  Space  Plight  Support  Group,  has  been  established  at  JSC  under  PE  35171F. 

(U)  WORK  PERFORMED  Bf:  The  CSOC  development  and  acquisition  effort  Is  managed  by  Space  Division,  Los  Angeles  APS,  CA. 

Tl>e  Architect  and  Engineering  (AiE)  contract  for  CSOC  dlslgn  was  awarded  to  Holmes  and  Navpr  in  Feb  81. 

(0)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

].  (J)  FY  1981  AND  PRIOR  ACCQhPLISHMEirrS :  The  FY  1979  CSOC  efforts  dealt  principally  with  requirements  validation 
and  concept  uevelopment.  A  joint  DOD/KASA  study  of  various  satclllt^^  operai ions/Shuttle  control  configurations  was  dene 
for  Office  of  Management  and  Budget  in  1979.  Mission  Element  Weed  Statement.-^  for  SOC  and  SOPC  were  validated  by  the 
'  SrciGiary  of  Defense  In  September  1979.  Site  surveys  were  coadMCtcd  and  t' r  .n  AF9/Colora4o  Springs,  CO,  area  was 

3.>lecteJ  as  the  CSOC  site  after  compiedon  of  envlronsbentai  impact  analyses.  \b  facility  design  contract  was 

awarded. 


(U)  FY  1992  PROGtlAM;  CSOC  w^rk  duflRig  FY  19S2  wltl  Yg^cus  on  design  and  definition  activities.  Start  up  of  the 
IiUcgtatlen  support  contract  will  ticcur;  Aerespacc  Cvrporatii^n  engineering  will  cotstlnue.  NASA  will  participate 

In  design  of  the  flight  planning  elemc^nt  to  be  used  first  at  JSC  and  eveecualiy  tramsferred  to  CSCC.  live  A&K  design 
W'of*^  will  be  cun^^luded. 

Ft  1983  FLA30CK0  Uuflng  FY  1983  •he  system  engineering  and  acquistfion  planning  cff“rts  of 

KA.1A,  Aerosi^ace  and  the  integration  ecntfactar  will  cenfinv>«.  Acquisition  of  iLe  first  satellite  mission  control  complex 
aad  ccmauttlcattca  system  eompowcats  will  begin.  FacilliUs  construction  wa*  restructured  Into  two  seyments.  The  FT  83 
HtLCCN  increaseni  :slll  provide  the  teehniral  areas  that  bwu-sc  satellite  and  Shuttle  cenlrol  operat*.eas  and  utilities 
eupjKjfl  buildings.  increases  in  over  last  years  estimate  reflect  }««i:reased  ea^basis  en  fremt  end  design  and 

tnfegrallom  planning  as  well  as  the  alovet  than  anticipated  start  In  FY  81. 
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Program  Element:  #35130F  Title:  Consolidated  Sp.^ce  Operations  Center 

DOD  Mission  Area:  Space  Launch  and  Orbit  Control  #410  Budget  ActivltTI  OcTensewide  Mission  Support  #6 

4.  (U)  FY  1984  PLANNED  PRGCRAM:  During  FY  84  the  major  procurements  of  Shuttle  Control  System  Including  the  first 
flight  control  room  will  begin.  Design  cf  the  simulator  system  for  use  In  flight  readiness  verification  will  begin. 

In  the  satellite  control  segment,  acquisition  of  the  software  development  tejit  lab  (SDTL)  and  the  second  MCC  will  occur 
and  design  of  the  integrated  range  control  canter  will  start.  Acquisition  of  training  system  and  start  up  of  the  training 
program  is  planned.  The  FY  84  MIhCON  provides  the  engineering  and  administrative  building  and  other  support  facilities. 

5.  (U)  PilOGRAM  TO  GWiPLETIQN:  Facility  occupancy  will  occur  in  FY  SS  and  Inatallatlcn  ard  checkout  of  aatelllte  con¬ 
trol  and  communications  ayrttems  will  commence.  Satellite  Control  IOC  will  oc..'ur  In  late  1986;  Shuttle  Control  IOC  with 
one  flight  control  room  will  be  achieved  In  late  1987.  RTT&E  coar  to  complete  increases  include  design,  Installstlon  and 
integration  of  thj  Shuttle  simulator,  to  be  operating  in  KSb,  as  well  as  additional  mission  coutiol  compleices  and  a 
second  flight  control  room  to  be  added  for  the  1990  FOC. 


6  ( U )  Ml leatonee: 

A.  Mission  Elemei.i.  liced  Statements  Validated 

C.  Eiivlronmental  Impact  Analysis  Filed 

B.  Site  Selection  Announcement 

D.  Military  Construction  Program  Submission  (1-35X  design  complete) 

E.  Military  Construction  Program  Approval 

F.  Start  Construction 

C.  Initial  Operating  Capability  -  Satellite  Control 
U.  In.tlal  Optrating  Capability  -  Shuttle  Control 
I.  Final  Operating  Capability 


September  1979 
Fuburary  1981 
March  1981 
Tanuary  1982 
Octobei  1982 
March  1983 
r^vember  1986 
November  1987 
June  1990 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element';  #3516QF 

DOO  Mission  Area:  Space  Lanuch  and  Orbital  Support,  #410 


Title:  Defense  Meteorological  Satellite  Program 
Budget  Activity:  Defense  Wide  Mission  Support,  #6 


(U)  RESOURCES  (PROJECT  LISTING);  ($  in  thousands) 


Project 

Number  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
EstioMte 


Total 

Additional  Estimated 

to  Completion  Costs 


TOTAL  FOR  PROGRAfl  ELEMENT  18,902 


47,222  27,751  35,370 


Continuing  Not  Applicable 


(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  The  DeCense  Meteorological  Satellite  Program  provides  visual  and 
infri*red  cloud  cover  data  and  other  meteorological,  oceanographic and  solar-geophysical  Information.  These  data  are 
required  over  the  entire  surface  of  the  earth  in  support  of  strategic  and  tactical  missions.  At  least,  two  satellites 
are  required  in  polar  orbit  at  all  times;  one  providing  data  in  the  earl/  morning  and  early  evening,  the  other  during 
mid-day  and  ald-n'ght.  Program  requirementr  were  revalidated  by  the  Joint  Chiefs  of  Staff  on  5  October  1981. 

(U)  BASIS  FOR  FY  1983  RDT4E  REQUEST;  Includes  funds  for  modifications  to  the  Block  5D-2  primary  sensor  to  make  it 
compatible  with  the  Shuttle  launch  environment.  Includes  fui'.da  for  modlf Icar.ions  to  the  Block  5D-2  system  to  reduce 
system  level  test  time  and  Increase  on-orbit  ef ft^ctl veneas .  It  also  provides  for  development  of  the  satellite  data 
handling  system  which  will  improve  the  quality  and  tlmelinea  of  primary  data  available  to  satisfy  mission  requirement. 
Funding  amounts  are  based  on  15  ye^-'ra  of  experience  by  Air  Force  Systema  Command  and  contractors  in  developing, 
producing,  operating  and  maintaining  this  system. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Estimate 

Estimate 

Estimate 

to  Completion 

Costa 

RDT&E 

19,000 

48,300 

38,700 

Continuing 

Not 

Applicable 

Missile  Pracureuent 

43,355 

37,956 

37,007 

Continuing 

Not 

Applicable 

Other  Procurement 

4,145 

1,900 

6.860 

Continuing 

Not 

Applicable 

(U)  OTHER  APPROPRIATION  FUNDS; 

Missile  Procurement 
(Quantity)  (Satellite) 

42,800 

(P) 

36,616 

(C) 

167,900 

(2) 

34,800 

(W 

Continuing 

Hot 

Applicable 

Other  Procurecient 

4,045 

1,833 

6,327 

11,371 

Continuing 

Not 

Applicable 

Operation  and  Maintenance 

9,728 

13,832  15,517 
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15,605 

Continuing 

Not 

Applicable 

Program  Element:  ?3516QP  Title:  Defense  Meteorological  Satellite  Program 

DOD  Mission  Area;  Space  launch  and  Orobtal  Support,  1410  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

DETAILED  BACKGROUND  AND  DESCRIPTION;  The  Defense  Meteorological  Satellite  Program  Is  a  weather  satellite  system 
started  by  the  Air  Force  Its  purpose  is  to  provide  dally  cloud  cover  data  worldwide  to  support  special  stra-- 

tegic  missions  and  tactical  contingency  missions.  The  first  (Successful  launch  was  in,  system  has 

been  continuously  operational  since  that  time.  In  1065,  weather  support  to  tactical  operations  was  initiated  when  a 
mobile  van  which  could  receive  direct,  real-time  weather  data  was  deployed  to  South  Vietnam.  A  requirement  exlstc  for 
at  least  two  satellites  In  orbit.  The  orbits  are  circular,  sun-synchronous,  near-polar,  at  450  nautical  miles  altitude, 
with  a  period  of  101.6  minutes.  The  next  launch  vill  be  from  Vandenberg  Air  Force  Base,  CA,  using  an  Atlas  launch  ve¬ 
hicle.  Stored  data  are  recorded  on  the  satellites  and  later  sent  to  one  of  the  data  receiving  stations  at  Fairchild  Air 
Force  Base,  WA;  Loring  Air  Force  Base,  ME;  or  Kaena  Point,  HI,  where  It  Is  8l::$iultaneously  relayed  via  commercial  satel¬ 
lite  to  the  Air  Force  Global  Weather  Central  at  Offutt  Air  Force  Base,  NE,  and  Fleet  Numerical  Oceanography  Centei ,  Mcn- 
terey,  CA,  for  use  In  strategic  and  tactical  weather  forecasting.  Real-time  data  are  also  transmitted  to  tactical 
receiving  terminals  located  worldwide.  Fixed  tactical  terminals  are  located  In  'lawall,  Kwrjaleln  missile  range,  Guam, 
the  Phlilipines,  the  Azores,  and  Cape  Canaveral,  Florida.  Mobile  tactical  receiving  terminals  are  located  In  Korea, 
Japan,  Alaska,  Panama,  the  Philippines,  and  Germany.  Three  Hark  IV  mobile  tactical  terminals  are  now  available  for 
Instant  deployment  to  any  crisis  area.  Direct  links  have  been  Installed  from  Air  Force  Global  Weather  Central  to  Head¬ 
quarters  Tactical  Air  Command  and  the  Pentagon  to  provide  data  on  a  timely  basis  to  the  Commander,  Tactical  Air 
Command,  and  the  Joint  Chiefs  of  Staff. 


(IJ)  RELATED  ACTIVITIES:  The  Defense  Meteorological  Satellite  Program  is  a  jolnt-Service  program  In  accordance  with 
the  Memoranclum  o^  Agreement  on  Joint  Service  Management  and  Operations,  dated  15  December  1976.  The  program  provides 
support  to  all  military  services.  Based  on  the  successful  operation  of  an  £*parlmnntal  rscslvisf,  tersslna]  aboard 
the  U.S.S.  Constelletlon,  the  Navy  is  equipping,  all  large  carriers  to  receive  data  and  la  operating  two  shore  based 
terminals  to  receive  data.  The  Air  Force  began  procurement  of  new  low  cost  tactical  terminals  in  FY  1978,  and  the 
other  ser/l  es  wlli  begin  procurement  in  following  ye  u.  Navy  personnel  are  integrated  into  the  Program  Office  to 
Insure  compatibility  between  the  Air  Force  satellites  and  tht  receiving  and  data  processing  equipment  of  the  Navy. 
Personnel  from  the  Army's  Atmospheric  Sciences  Lab  are  coordinating  Army  matters  with  the  Program  Office.  Close 
coordination  is  also  maintained  with  the  civilian  weather  satellite  program,  operated  by  the  Department  of  Commerce. 

The  two  systems  have  different  primary  missions  nnd  different  primary  sensors.  Cloud  Imagery  is  the  primary  Tiefeoae 
need  while  vertical  temperature  soundingf  are  the  primary  Commerce  need.  Interchange  of  technology  has  been  continuous, 
with  special  emphasis  on  avoidi'^g  duplication  of  effort.  Pursuant  to  a  study  directed  by  the  Office  of  Management 
and  Budget,  Commerce  decided  in  January  1974,  to  adop^  the  Defense  spacecraft,  the  Block  5D.  as  e  basic  spacecraft 
brs  fur  the  civil  system.  Atlas  E  launch  services  for  the  Defense  Meteorological  Satellite  Program  ere  provided  by 
the  Space  Boosters  Program  (Program  Element  351 19F). 


Progran  Elenent:  #35160F  Title:  Defen/ie  Meteorological  Satellite  Program 

DOD  Mission  Area:  Spaco  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

(U)  WORK  PERFORMED JBY:  Developrsenc  and  procurement  are  managed  by  the  Space  Division,  Los  Angeles,  CA.  The  Air  Force 
Geophysics  Laboratory,  Bedford,  MA;  the  Wright  Aeronautical  Laboratories,  Wright-Fat terson  AFB,  OH;  Air  Force  Weapons 
Laboratory,  Klrtland  AFB,  NM;  the  Aerospace  Corporation,  El  Segundo,  CA;  and  the  Navy's  Environmental  Prediction 
Research  Facility,  Monterey,  CA,  all  contribute  to  the  Defense  MeteoroloiTj^lcal  Satellite  Program  satellite  meteorology 
development  program.  Contractors  Include:  RCA,  Princeton,  NJ  -  spacecraft;  Westinghouse  Electric  Corporation, 
Baltimore,  MD  -  sensor  and  ground  display  equipment;  Hughes  Aircraft  Company,  Los  Angeles,  CA,  Barnes  Engineering 
Company,  Stamford,  CT,  and  Aerojet  Electro  Systems,  Azusa,  CA  -  special  sensors;  Karris  Corp.,  Melbourne,  FL  -  Ground 
Command  and  Control  and  Mobile  Ground  Data  Processing  Terminals;  General  Dynamics  Convalr,  San  Diego,  CA  -  launch 
ve'niclv  . 

PROGRAM  ACCOMPLISHMENT?  AND  FUTURE  PR0GR.\MS: 


1.  FY  1981  and  Prior  Accomplishments:  In  addition  to  continuous  supt>ort  of  the  special  strategic  missions. 

Defense  Meteorological  Satellite  Program  provided  emergency  support  during  the( 

]  Pueblo  crisis  (1963),  all  of  ^e  Apollo  p.nd  Skylab  recoveries  (1969-1974) ,  [_ 

tlie  Mayagaes  ship  recovery  operation  (1975) 

j  Use  of  the  real-time  tactical  data  In  Southeast  Asia  was  highly  stccessful;  for  example,  weather 
forecasts  baaed  on  Defense  Meteorological  Satellite  Program  data  reduced  the  nuaber  of  weather  ineffective  RP-4C 
sorities  In  Cambodia  by  66Z  in  1973.  The  mlsaiou  of  the  Defense  Meteorological  Satellite  Program  is  to  provide  the 
United  States  Armed  Forces  with  visual  and  Infraied  weather  data  of  unmatched  quality,  timeliness,  usability,  and 
flexibility,  in  1972,  the  Air  Force  began  the  development  of  a  more  reliable  and  producible  system,  designated  the 
Block  5D  integrated  spacecraft.  This  effort  continued  during  FY  1973-1977  and  the  flrat  Block  1»D  satellite  was 
launched  on  1 1  September  197^.  _ 


Plans  for  development  of  an  optimized  satellite  for  Shuttle  launch  were  cancelled  following  Presidential  Directive 
54  which  directed  Che  Dep^rcments  of  Commerce  and  Defense  and  the  National  Aeronautics  and  Space  Administration  to 
retain  separate  military  and  civil  meteorological  sateiUte  programs  until  s  major  new  development  effo;t  was  required. 
A  major  new  satellite  system  would  have  to  be  developed  Jointly.  Both  the  military  and  civil  programs  choose  to 
retain  the  current  satellite  configuration  and  make  chose  modlf Icationr  requlr^td  ior  a  successful  launch  using  Space 
Shuttle.  This  Shuttle  version  for  the  military  was  designated  Block  50-3. 
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Program  Element:  #35160F  Title:  Defense  Meteorological  Satellite  Program 

DOD  Mission  Area:  Space  Launch  and  Orlbtal  Support,  #410  Budget  Activity  Defense  Wide  Mission  Support,  #6 

2.  (U)  FY  1982  PR0GRA11;  Begin  efforts  to  modify  the  Block  5D-2  system  for  launch  using  Shuttle  (designated 
Block  5D-3).  Begin  modification  of  the  primary  sensor  for  the  Block  5D-3.  Develop  procedures  for  encryption  of  command 
and  telemetry  links.  Develop  satellite  data  handling  system.  System  engineering  and  systems  analysis  efforts  will  be 
pursued  and  one  satellite  Is  currently  scheduled  for  launch. 

3.  (U)  FY  1983  PROGF.AM:  Includes  funds  for  modifications  to  the  Block  5D-2  primary  sensor  to  make  It  compatible 
with  the  Shuttle  launch  invlronment.  Includes  funds  for  modification  to  the  Block  3D-2  system  to  reduce  system  level  test 
time  and  Increase  on-orblt  effectiveness.  Also,  provides  development  of  the  satellite  data  handling  system  which  will 
improve  the  quality  and  timeliness  of  primary  data  available  to  satisfy  mission  requirement  at  Air  Force  Global  Weather 
Central.  Changes  from  the  FY  1932  RDT&E  Descriptive  Summary  In  the  FY  1983  ROT&E  and  sdaslle  procurement  entries  are  the 
result  of  changes  In  the  Shuttle  transition  RDT&E  effort  and  incorporation  of  economic  order  quantity  advanced  buy  to 
save  $43.6  million  In  missile  procurement.  In  last  year's  subeiaslon,  the  transition  of  the  aateIl^^e  from  Atlas  to 
Shuttle  launch  capability  was  scheduled  for  FY  1986.  This  transition  depended  on  National  Oceanic  and  .Atmospheric  \dmln** 
istratlon  and  National  Aeronautics  and  Space  Administration  transition  of  their  polar  orbiting  meteorological  satellite 

to  Shuttle  launch  capability  which  was  scheduled  to  precede  the  Defense  transition.  National  Oceanic  and  Atmospheric 
Administration  deferred  their  transition  Indefinitely  due  to  fundlrg  li.nltatlons .  This  caused  an  Increased  and  u/viccept- 
able  funding  burden  on  the  Defense  Meteorological  Satellite  Program  which  resulted  in  s  delay  of  transition  completion 
from  KY  1986  to  FY  1990.  For  the  interim,  the  program  will  buy  four  more  Block  5D*’2  systems  in  a  multiyear  (full  fund 

».rr>noiTiir  order  quantity  advanced  buy)  procurement  approach.  This  approach  will  produce  $43.6  In  savings  to  the 
Government  when  compared  to  the  annual  procurement  of  one  apececr^ift  at  a  time. 

4.  (U)  FY  1984  PROGRAM:  Continue  efforts  leading  to  transition  of  Block  50  system  to  Shuttle  launch  capability. 
Continue  duvelopment  of  upgraded  ground  systeu  which  will  serlsfy  program  data  requirements. 

5.  (U)  PROCkAM  TO  COMPLETION;  RDT&E  funding  will  allow  evolutionary  development  of  spacecraft  and  sensors  as 
nece'jsary  to  support  »  ^w  requirements  of  tne  special  strategic  missions,  the  Joint-Service  mission,  and  the  Joint 
Chiefs  of  Staff.  This  is  a  continuing  program. 


Program  Element:  #33160F 

DOD  Mission  Area:  Space  Launi^h  tnd 

6.  MILESTONES; 


Title:  Defense  Meteorological  Satellite  Program 
Budget  Acti/ity:  Defense  Wide  Missiop  Support 


A.  Program  Initiation  [ 

B.  (U)  Contract  Award  for  Block  bD  Satellite  Feb  1972 

C.  (U)  Deliver  First  Block  5D  with  Sensor  Complement  3Q  FY  1976 

D.  (U)  First  Launch  of  Block  5D  Satellite  11  Sep  1976 

E.  (U)  Contract  for  Shuttle  transition  capability  modifications  ^(Aug  1981)  2Q  ?Y  1982 

F.  (U)  First  Launch  using  Shuttle  *(FY  1986)  FY  1990 

*  Date  Included  in  FY  1982  RDT&E  Descriptive  Summary 

(U)  EXPLANATION  OF  MILESTONE  CHANGES:  These  dates  changed  due  to  th;  program  changes  described  in 
Paragraph  3  on  the  previous  page. 


7.  (U)  RESOURCES;  Not  Applicable. 


Budget  Activity;  Defensewide  Mission  Support  16 

Program  Element:  3516CP,  Defense  Meteorological  Satellite  Program 

Test  and  Evfiluatlon  Data 

1.  (U)  Development  Test  and  Evaluation;  RCA  Corporation  is  the  prime  development  contractor  for  the  Defense 
Meteorclogical  Satellite  Program.  The  following  tests  have  or  will  be  performed  on  the  block  5D-2  system.  Detailed 
Electrical  fest  (Jun-Jul  80);  This  special  development  teat  of  spacecraft  verified  Interface  compatibility  between 
spacecraft  and  the  primary  and  mission  sensors.  All  Interface  signals  and  characteristics  were  monitored  during 
spacecraft  level  testing  to  insure  the  systems  were  compatible  sad  were  within  required  tolerances.  All  out  of  tol¬ 
erance  conditions  were  annotated  and  discrepancies  were  resolved.  laitial  Systems  Pe rformatvc**  Test  (Nov  80);  This 
standard  spacecraft  syotem  level  test  insured  operation  of  all  subsystems.  Incre:;sed  Spacecraft  Thermal  Itre&s  Test 
(Apr  81);  To  verify  system  Integrity  for  the  first  Block  5D-2  satellite,  the  thermal  stress  test  was  Increased  to 
Include  an  additional  three  thermal  rycles  above  and  beyond  the  normal  three  thermal  cycles.  Primary  Sensor  Recon¬ 
figuration  during  Orbit  Simulation  Test  (Jul  31);  This  special  test  on  the  primary  aenaor  configured  it  to  many  of 
the  possible  subsystem  interconnects  to  verify  operational  capability  under  a  simulated  orbit  environment  (thermal 
vacuum).  First  Article  Spacecraft  Acoustic  Teat  (Nov  81);  The  ilrst  Block  5D-2  satellite  (S-6)  was  subjected  to 

an  acoustic  environment  4  l/2  db  above  the  normal  Atlas-induced  accuatic  envirmnent.  The  spacecraft  was  operating 
in  ascent  mode  during  test  ant’  all  ascent  parameters  were  monitore'i  to  insure  normal  operation.  After  the  acoustic 
test,  a  complete  8p<»cecraft  teat  was  performed  to  insure  no  degradation  occured.  This  test  included  complete  me¬ 
chanical  integrity.  Pyro  Actuated  Deployment  Test  (Nov  81):  This  special  development  teat  at  spacecraft  level 
fired  each  of  the  pyrotechnic  devices  and  monitors  shock  induced  environment  through  various  accelerometers  installed 
on  the  spacecraft.  In  addition,  the  test  verified  mechanical  deployments  under  actual  pyro-actuated  events. 

Radiation  Exposure  of  Selected  Piece  Parts  (Aug-Oct  81);  Thlr  special  test  was  performed  oo  selected  Block  5D‘2 
piece  parts  to  insure  the  devices  will  meet  the  required  life  while  subjected  to  the  natural  radiation  environment 
of  space.  Selected  devices  were  sent  to  radiation  laboratories  and  subjected  to  an  accelerated  radiation  environment. 
The  devices  were  monitored  to  determine  maximum  dosages  they  could  absarb  without  degradation.  The  device's  shield¬ 
ing  requirements  and  its  life  expectancy  on  orbit  were  determined  fiom  these  data.  Software  Stress  Testing  (Jan  82); 
This  special  software  development  test  insured  software  compatibility  with  simulated  Inputs  from  8pa(ocraft  subsystems 
such  as  the  earth  sensor  and  aun  sensor^  and  to  monitor  the  software  to  insure  normal  response. 

2.  (U)  Operations!  Test  and  Evaluation;  The  Defense  Meteorological  Satellite  Program  is  continually  evolving 
es  meteorological  eatsllite  technology  advances.  The  current  acquisition  efforts  for  Block  50-2  satellites  and  the 
su,>porr.lag  ground  system  changes  sre  part  of  this  continuing  evolution.  The  changes  and  modifications  are  tested 
through  thn  development  process  prior  to  t*  .s  launch  of  new  satellites.  Hence,  as  an  operational  system  uj^er. 
continuous  upgrade,  no  identifiable  operstl'^ns  test  and  evaluation  requirements  currently  «ixiat.  Based  on  a  review 
of  future  plana,  no  Air  Force  Test  anti  Evaluation  Center  managed /monitored  Operational  Teat  and  Evalivttioo  is 
required  at  this  time. 
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Budget  Activity J  Defensewide  Mission  Support  #6 

Prograa  Element:  35160P,  Defense  Meteorological  Satellite  Program 


3.  (U)  System  Characteristics; 


Objectives 

Demonstrated 
Development  Tec*’ 
and  Evaluation 

Demonstrated 
Operational  Test 
and  Evaluation 

Orbit 

450f  9  Nautical  Miles 
Circular 

4501  5  Nautical 

Miles 

Data  Storage 
rapacity 

400  Minutes 

400  Minutes 

400  Minutes 

Imagery 

Resolution 

. 3  and  I . 5  Nautical 
Miles,  Visual  and 
Infrared 

.25  and  1.5  Nautical 
Miles,  Visual  and 

Inf rared 

.25  and  1.5  Nautical 
Mil'!!,  Visual  and 
Infrared 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #35171F 

DOD  Mist) ion  Area:  Space  Launch  anJ  Orbital  Support,  #410 


Title:  Space  Launch  Support 

Budget  Activity:  Defense-wide  Mtgsloa  Support,  ro 


(U)  RESOURCES  (PROJECT  LISTING) ($  in  thcusands): 


Project 

^!u^lber  Title 


FY  1381  FY  1982  PY  1983 
Actual  Estimate  Estimate 


FY  1984  Additional 
Estimate  to  Completion 


Total 

Estimated 

Costs 


TOTAL  FOR  PROGRAM  ELEMENT 


15,000  2u,151  16,419 


40,346  Continuing  Not  Applicable 


(U)  BRIEF  DESCRIPTION  01  ELEMENT  ANL  MISSION  NEED:  This  program  provides  the  Space  Transportation  System  resources/ 
capability  needed  to  transport  Air  Force  space  payioada  into  their  mission  orbits.  The  main  program  objective  is  to 
provide  consolidated  management,  pi .  grammii.g,  and  execution  of  the  op«r..tional  phase  Air  Force  Spece  Shuttle/Inertial 
Upper  Stage/Payload  Assist  Module-Delta  cl<^,08  activities  that  are  comiaon  to  the  Department  of  the  Air  Force  research 
and  development  and  operational  satellite  programs r 


(U)  BASIS  FOR  FY  1983  RDT4S  REQUEST:  Provides  first  year  funda  lor  the  procurement  of  an  Inertial  Upper  Stage  (lUS) 
for  a  Space  Test  Program  mission.  Pays  for  the  continuation  of  mixed  cergo  integration  activities  and  the  Orblter  Flight 
Charge  to  support  a  Space  Test  Program  sortie  mission  on  the  Space  Shuttle.  Continues  efforts  In  the  form  o*  studies 
and  analysis,  design,  and  operational  planning  to  identify  and  develop  beneficial  uses  of  man  for  on-orbit  payload  opera¬ 
tions.  Hje  iUS  cost  estimate  was  derived  from  contractor  experience  with  the  initial  production  build  on  thi  full  scale 
Jeveloptbcnt  contract.  Payload  iutegracio.x  costs  ^r«  estimates  baaed  upon  prior  experience  for  integrating  payloads  to 
expendables . 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY; 


Fi  rai 

TY  1982 
Estimate 

FY  1933 

Eetlnate 

KY  1984  Additional 

istiicate  to  Completion 

Estimated 

Costs 

RDTiK 

16,462 

39,700 

l-BD 

Continuing 

Not  Applicable 

Procurement  (Missile) 

710 

33.575 

86,648 

Continuing 

Not  Applicable 

J 


Prograa  Elencnc:  #35171F  Title:  Space  Launch  Support 

DCD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  Defenae-w^de  Mission  Support ^  #6 


^U)  OTHER  APPROPRIATIOH  FUNDS: 


FY  1981 


700 


Procureaent  (Missile) 

(Quantity) 

(Inertial  Upper  Stages)  (0) 

(Payload  Assist  Modules-Delta  class)  (0) 
Operation  and  Maintenance  29,802 

^Includes  spares. 


FY  1982  FY  1983  FY  198A  Additional  Estlaated 

Eatliaatc  Eatlaatc  Estiaate  to  Coapletlon  Costs 


102,975  155,800  172, AOO 


(0) 

(0) 

72,A71 


(4) 

(10) 

176,782 
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(0) 

(8) 

258,162 


Continuing  Not  Applicable* 


Continuing 

Continuing 

Continuing 


Not  Applicable 


! 


Program  Element:  #35171F  Title:  Space  Launch  Support 

nOD  Mission  Area:  Space  Launch  and  Orbital  Support,  #410  Budget  Activity:  D^fense-vide  Mission  Support,  #6 

(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  element  provides  the  Space  Shuttle/lnertial  t'pper  Stage/Payload 
Assist  Module-Delta  class  support  that  is  common  to  the  Department  of  the  Air  Force  research  and  development  and  opera¬ 
tional  satellite  programs.  This  support  includes  procurement  of  Inertial  Upper  Stages^  Payload  Assist  Modules-Delta 
clase^  and  their  associated  launch  services;  payment  of  Orbi^er  Flight  Charges  to  the  Hationol  Aeronautics  and  Space 
Administration;  provision  cf  mission  control  operations  and  recurring  payload  integration;  ard  operation  of  the  national 
Space  Shuttle  launch  site  at  Vandenberg  Air  Force  Base,  CA.  The  research  and  development  satellite  piograma  supported 
Include  the  Space  Test  Program,  Program  Element  63A02F;  and  the  first  Space  Shuttle  mission  of  each  of  the  following 
programs:  the  Oefenne  Meteorological  Satellite  Program,  Program  Element  3S160F;  and  the  KILSTAR  Satellite  Coausunicatlons 
Program,  Program  Element  33603F.  The  operational  satellite  programs  supported  are  the  Defense  Meteorological  Satellite 
Program,  Program  Element  35160F;  the  Defense  Sstellite  Coomunics cions  System,  Program  Element  331iaF;  the  Defense  Support 
Program,  Program  Element  12431F;  the  NAVSTAR  Global  Positioning  System,  Program  Element  3S16^F;  the  Satellite  Data 
^  System,  Program  Clement  35158F;  the  Space  Baaed  Surveillance  System,  Program  Elements  63428F  and  12424F;  and  the  HILSTAk 
Satellite  Communications  Program,  Program  Element  33603F. 

<U)  RELATED  ACTIVITIES:  The  Inertial  Upper  Strge  development.  Department  of  Defense  Space  Shuttle  operations  capabllliy 
development,  and  the  acquisition  of  the  Vandenberg  Air  Force  Base  Shuttle  launch  site  are  being  accomplished  in  PE  6A411P 
and  PE  12449F.  The  individual  Air  Force  payload  programs  will  provide  resources  for  program  unique  launch  hardware  and/or 
Sf^rvlces.  ^he  resourc:is  for  support  to  other  Department  of  Defense  programs  are  Included  In  the  appropriate  Special 
Activity  and  Department  of  Havy  Pioj^ram  Elements. 

(U)  V.t>RK  PERFORMED  BY;  The  rexponslole  Air  Force  agency  la  the  Air  Force  Systems  Commi^rd's  Space  Division,  Los  Angeles, 
CA.  Systems  engineering  is  provided  by  the  ^srospace  Corporation,  El  Segundo,  CA.  "nie  Inertial  Upper  Stage  and  space¬ 
craft  Integration  contractor  la  the  Boeing  Aerospace  Company,  Seattle,  WA.  The  Payload  Assist  Module-Delta  class  con¬ 
tractor  Is  the  McDonnel 1 -Doug las  Astronautics  Company,  Huntington  Beach,  CA.  The  payload  irtegratlon  contractor  Is 
Martin  Marietta  Corporation,  Denver,  CO.  t'hc  Vandenberg  Air  Force  Base  Shuttle  operations  contractor  has  no*.:  been  selcc- 
k  ted.  The  Hat loual  nercnautlcs  and  Space  Administration  is  the  Space  Transport  at  ion  System  manager  and  operates  the 

national  Spacii  Sauttle  eastern  launch  site  at  Kennedy  Space  Center,  FL,  and  the  mission  control  center  at  Johnson  Space 
Center,  TX. 

( ^ ^  t^HOCKAH  ACCOMPLI SiiMENTS  AND  FUTURE  PROGRAMS; 

1.  (U)  FY  1981  an.l  Prior  Accomplishments:  Relabursements  were  luadc  to  the  Nations)  Aeronautics  aou  Space  Adslnts- 

iratlon  (NASA'  to  cover  tfT--  costs  related  to  terminating  the  BATSON  11  communications  security  capability  In  the  Tracking 
and  Data  Relay  Satellite  Svstcsi  (TDRSS). 


2.  (U)  FY  1982  pyogr«Bi:  N>.SA  will  be  reimbursed  for  the  remainder  of  the  coats  associatad  wlch  terminating 
BATSON  I!  on  TDRSS.  Mixed  Ictcgratlon  activities  begin  for  a  Space  Teat  Program  aortle  mission.  Development  effotta 
will  begin  to  define  and  implcswnt  impu'Ved  mao-to-payload  Interfaces  during  on-orblt  payload  operations  to  further 
Insure  th<t  ^ticcess  of  wiHtary  rpacc  mlrsions.  Tlie  reduction  in  FT  1982  funding  reaulted  fr<>m  reprogramming  actions  fur 
higher  priority  t c*;ul re<aents . 


Prograa  Element :  #35I71F  Title:  Space  Launch  Support 

DOD  Mission  Ares:  Space  Launch  and  Orbital  Support,.  5410  Budget  Activity:  Dcfense-vide  Mission  Support ,  #6 

3.  (U)  FY  1983  Planned  Program;  An  Inertial  Upper  Stage  (lUS)  fcr  a  Space  Test  Program  synchronous  mission  will 
he  procured  (incrementally  funded  in  FY  83,  84,  and  85).  Payment  of  the  Orbiter  Flight  Change  for  a  Space  Test  Program 
sortie  mission  will  be  made  to  NASA.  Mixed  cargo  integration  activities  for  a  Space  Teat  Program  sortie  miasion  will 
continue.  Efforts  will  continue  to  develop  and  implement  a  program  which  enhances  mission  operations  through  the  use  of 
man  during  on-orbit  payload  operations.  The  increase  in  FY  19B3  Missile  Procrrement  funds  from  those  reilected  In  the 
FY  1982  Descriptive  Summary  Is  d'ie  to  a  change  in  procurement  plana  for  the  lUS  and  an  incrciase  in  the  lUS  cost.  lUS 
quantities  are  changed  from  one  fully  funded  vehicle  to  advance  buy  of  four  vehicles  to  be  procured  ns  part  of  an  eight 
vehicle  block  buy. 

4.  (U)  FY  1984  Planned  Program:  Paym»r,*,t  cf  the  Orbiter  Flight  Charge  a  a  mixed  and  recurring  payloav  Integration 
charges  will  he  made  to  support  a  Space  Vest  Program  so  .e  mission  in  Fiscal  1985.  Payment  of  the  second  year  funding 
will  be  made  for  an  lUS  procured  In  Flncal  Vsar  1983. 

5.  (U)  Program  to  Completion:  This  la  a  continuing  program. 

6.  (U)  Ml lestonea ;  Not  Applicable. 
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F>  1983  ROT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #780nF  Title:  Industrial  Pf e)aredness  Program 

ODD  Mission  Area:  Production  Base  Support.  #480  Budget  Activity:  ^fense~W^de  MIssT^n  Support,  »6 

(U)  RESOUPXES  (PROJECT  LISTiHG)($  In  thousands): 


Project 

Number 

Title 

FY  1981 
Actual 

FY  :982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

1,977 

4,867 

Continuing 

N/A 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  p-ogram  maintains  and  provides  required  Improvf^nts  for  Air 
Force-owned7  contractor-operated  plants;  engineers,  validates,  and  demonstrates  new  .aanufacturlng  technologies;  fund*: 
technical  portion  of  factory/plant  technology  modernizations;  and  provides  Industrial  base  strategic  and  tactical  plan- 
ilng.  These  efforts  are  necessary  to  reduce  acquisition  costs  and  lead-times,  to  Improve  Industrial  readiness,  and  to 
provide  surge  capability. 

(D)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funds  a  new  initiative  In  Manufacturing  Science.  This  funding  will  provide  the 
absolutely  critIcdT  technology  tiase  for  future  efforts  and  allow  development  of  potentially  ultra-high  payof\  Manufactur¬ 
ing  Technologies.  It  will  provide  a  direct  link  between  the  Air  Force  Manufacturing  Technology  (MANTECH)  Program  and 
academia,  will  help  develop  academic  centers  of  manufacturing  txcrl  lenr.e,  and  will  help  stimulate  the  undergradujte  and 
graduate  education  of  manufacturing  englt.eers. 

(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Not  applicable. 


(II)  0 TjO  APPROPRIATION  FUNDS : 

FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  ‘984 

Es'  imate 

Additional 
to  Camp let  ten 

Total 

Estimated 

Costs 

Procurement:  Aircraft 

60,600 

93,300 

147,400 

157,100 

Coiitinuing 

N/A 

Missile 

19,000 

24,616 

27,200 

26,600 

Continuing 

N/A 

Other 

10.083 

9,835 

10,548 

11,188 

Coiillnulng 

N/A 

Opera  lion  anu  Maintenance 

8,012 

8,845 

n.l28 

12,681 

Continuing 

N/A 

I 


Progrc^f^!  Ele<nent;  #780nF 

nOD  Mission  Area:  Production  Rase  Support,  #480 

(U)  DETAILEfl  BACKGROUND  AND  DESCRIPTION:  Erosion  of  the  Aerospace  Forces  industrial  base  and  the  advancing  technology  of 
weapon  systerr.^T,  egu i r me n t a nd' aerospace  materiel  have  resulted  in  greatly  increasing  acquisition  and  maintenance  costs. 
This  has  been  further  complicated  by  the  increasing  dependence  on  foreign  sources  for  cri tical /strategic  materials  and 
mace'^iel.  Correction  of  this  situation  requires  maintenance  and  improvement  of  existing  industrial  plants,  creation  (as 
..ipprcprlatc)  of  new  facilities,  the  influx  of  new  technology  (clearly  demonstrated  as  the  major  factor  in  productivity  im¬ 
provement),  and  the  capital  illation  necessary  for  faci  1  itizatlon  and  modernization.  Further  required  are  analyses  and 
both  strategic  (for  overill  guidance  and  planning)  and  tactical  (for  specific  implementation)  planring  to  guide  investment 
and  the  improvement  and  development  of  the  science  foundation  critical  for  t^'hnology  improvement.  The  objective  of 
this  program  eletm^nt  Is  to  fund  all  appropriate  work  where  private  industry  can  not  or  will  not  make  such  investmetits. 
further,  this  prograrri  element  links  with  major  acquisitions  to  stimulate  private  investment  through  government  "seed” 
investment  in  technology  and  shared  risks  :nd  benefits  from  the  mutual  investment.  Major  benefits  of  the  program 
include  reduced  acquisition  costs  or  cosc  avoidances,  reduced  acquisition  lead  times,  reduced  maintenance  costs  and 
process  time,  ano  improved  (acquisition  and  maintenance)  product  quality.  A  further  benefit  resulting  is  technology 
Jiffusion  that  enhances  the  national  industrial  base  as  a  whole,  increasing  our  international  competitiveness. 

i'U)  RELATED  ACTIVITIES:  Both  the  Army  and  the  Na‘y  mcintain  very  active  Induv'tria!  P'-eparedness  programs.  Other  govern¬ 
ment  agencies  such  as  NASA  and  the  National  Bureau  of  Standards  maintain  active  mar^  'factut  ing  technology  efforts.  This 
latter  activity  is  fully  coordinated  through  the  DOO  Manufacturing  Technology  Advirory  G^oup  (MTAG).  Through  subcom¬ 
mittees  of  the  MTAG,  rumerous  joint  programs  are  run  involving  two  or  more  services  ano,  a*;  appropriate,  other  government 
agencies.  Further,  joint  activities  with  the  Advanced  Research  Projects  Agency  are  administe'^cd  by  the  appropriate 
service  and  coordinated  through  the  MfAG.  Inlenral  Air  Force  participants  ar.?  the  Mr  Force  Systems  Command  and  the  Air 
Force  logistics  Command.  Projects  are  jointly  planned  and  prioritized,  with  execution  by  the  appropriate  major  command. 
This  PF  is  potentially  fed  by  nearly  dll  research  and  exploratory  levelopment  PEs.  Typical  efforts  feeding  this  PE 
include  62102F,  rvsterials;  62201F,  Aerospace  Flight  Dynamics;  62203F,  Aerospace  Propulsion;  62302Fj  Rocket  Propulsion; 
arul  63211F,  Aerospace  Structures  and  Materials.  Likewise,  this  program  Impacts  and  feeds  numerous  Air  Force  program 
elements.  Examples  include  64226i- ,  Long  Range  Combat  Aircraft  (B-IB)  and  72007F,  Depot  Maintenance.  In  FY  1^83,  several 
major  changes  will  occur  to  this  PE.  These  include  the  initiation  of  the  Manufacturing  Sciences  Initiative  and  creatlr^n 
of  a  new  sub-element  called  Industrial  Productivity  and  Responsiveness  Improvement.  Exisiting  sub-elements  include 
Industrial  Facilities,  Industrial  Preparedness  Planning,  and  Manufacturing  Technology.  The  final  change  in  FY  1983  is 
the  new  strategic  and  tactical  planning  structure. 

(U)  WOI^K  PERFORMED  BY:  The  program  is  executed  by  the  Air  Force  Systems  Command  for  implementation  '’n  privace  industry 
and  the  ~ATr  ~F  o  re  a  Log  i  s  i  t  i  c  s  Consnand.  Agencies  participat  ing  in  the  execution  include  the  Wright  Aeronautical  Labora¬ 
tories,  AFSC's  system  product  divisions,  and  AFLC's  Air  Logistics  Cer^ters.  Many  contractors  are  involved,  including 
McDonnel  1 -Douglas ,  Rockwell  Internat  ional  ,  Lockheed.  Avco,  Cieneral  Dynamics,  Martin-Marietta,  Boeing,  Westinghojse, 

General  Electric,  'Vatt  A  Whitney,  and  nuioerous  aduitional  prime  and  sub  aersopace  contractors.  Well  over  80  contracts 
are  expected  to  be  funded  in  FY  1983.  RDTiE  effort  is  to  be  perfonned  by  industry  -  acadeciia  coaMtion;  the  5,.ecific 
participants  are  unknown  at  this  time. 


! 
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Title:  Industrial  Preparedness  Program 
Budget^Setivity :  Defense -W*fcle  Mission 


Program  Element:  #78011F  Title:  Industrial  Preparedness  Program 

DOO  Mi  f.^on  Area:  Prc(;uct1>.n  Base  Support,  #480  Budget  Activity:  Defense-Wide  Mission  Support,  #6 

(11)  PROGRAM  ACCOMPLISHME^!T$  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Numerous  manufacturing  technology  efforts  were  completed  and  transitioned 
to  industry.  A  significant  exarnpl e  was' TRe  engineering  and  validation  of  casting  technology  allowing  large  primary  cast 
structures.  This  was  transitioned  to  the  Air  launched  Cruise  Missile  with  an  anticipated  cost  avoidance  of  well  over 
$100M  (a  return-on-investment  ot  over  100:1)  projected.  The  Technology  f^dernization  concept  (a  contractually  linked 
government  investment  in  technologies  and  private  industry  investment  in  capitalization  including  shared  acquisition 
savings  and  contractor  risk  protection)  wa:  initiated  with  the  F-16  prime  contractor.  Anticipated  benefits  to  the  Air 
Force  include  a  cost  avoidance  of  about  $2?0M  with  a  return-on-investment  of  nearly  9:1.  Critical  required  facilities 
maintenance  and  improvements,  including  environmental  protection  actions,  were  completed, 

2.  (U)  FY  1982  Program:  Fifteen  major  Integrated  Computer  Aided  Manufacturing  Projects  will  be  completed.  Over 
70  additlonalHanufa^uring  Technologies  will  be  pursued,  of  v^iic^  one-third  should  be  completed.  Fleven  Technology 
Modernizations  will  be  startcd/continued.  Facilities  projects  will  be  accomplished  at  Air  Force  plants  3  (Tulsa,  OK), 

4  (Fort  Worth,  TX),  6  (Marietta,  GA),  19  (San  Diego,  CA),  28  (Everett,  MA),  42  (Palmdale,  CA).  44  (luson,  AZ),  59  (Bing¬ 
hamton,  NY),  63  (Grafton,  MA).  78  (Brigham  City,  UT),  and  others.  Industrial  Preparedness  Planning  will  be  performed  at 
a  modesv  level. 

('0  FY  1983  Planneo  Program:  Procurement  and  Operation  and  Maiiitenaiice  funded  activities  will  continue  as  de¬ 
scribed  above.  Technology  Modernizations  will  be  incorporated  into  a  new  suneUment  called  Industrial  Productivity  and 
Responsiveness  Improvement  providing  better  management  and  execution.  Industrial  Preparedness  Planning  ..ill  receive  new 
emphasis,  including  planning  an  overall  strategy  and  developing  the  tactical  planning  to  guide  needed  industrial  prepar- 
edness/prociuctivity/responsiveness  actions.  An  RDTAE  initiative  will  assess  and  start,  as  appropriate,  to  develop  manu¬ 
facturing  sciences  in  the  areas  of  sensor  device  pher\omina  and  sensor  theory,  control  theory,  3-D  material  flow  technology 
for  computer  aided  forging  die  design/manufacture,  anu  end-effector  pheriomina  anci  ftwnipuUtor  theory.  Advanced  manufac¬ 
turing  research  will  be  explored  in  areas  such  as  submicron  electronic  device  processing  technology,  composite  fabrication 
theory,  electronic  and  avionic  packaging  technology,  metal  removal  phenomina,  and  others.  The  technology  portion  of  the 
B-IB  Tech  Mod  for  the  airframe  and  propulsion  prime  and  sub  contractors  will  also  start. 

FY  1984  Planned  Program:  Program  as  outlined  above  will  continue.  The  Tech  Mods  underway  will  mature  and 
industrial  capit iTTzation  wDI  progress.  Manpower  for  expanded  planning  management  will  be  provided;  as  will  be 
manpower  for  a  'ogistics  contract  surge  readiness  initiative.  Ove.^all  strategic  planning  will  continue  at  a  lower  level 
of  intensity  a?  tactical  planning  emphasis  will  grow.  Emphasis  will  be  placed  on  repair  technology  for  the  AFLC's  Air 
logistics  CenUrs,  on  manufacturing  science,  and  on  industrial  technology  efforts  for  the  space  and  missile  industry. 

Tech  Mods  will  be  identified  and  initiated  as  appropriate  for  AFLC  m.teriel  contractors. 

6.  (D)  Pro^ r ^  to  ;  omp 1 e t i on :  This  is  a  continuing  program.  Areas  of  emphasis  and  trends  mentioned  abrve  will 
continue.  Required  maintenance/improvement s  for  Air  Fv'ree-owned,  contractor-operated  plants  will  be  perfonaad.  Plan¬ 
ning  will  continue,  with  continued  emphasiS  in  tacticdl  planning  guided  by  a  structured  strategic  approach. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #78019F 

Title: 

Utah  Test 

and  Training  Range 

DoD  Mission  Area:  Major  Ranges 

and  Test  Facilities, 

#451 

Budget  Activity; 

Defense  Wide 

Mission  Support. 

(U)  RESOUliCES  (PROJECT  LISTING): 

($  in  thousands) 

Project 

Number 

Title 

FY  19  ill 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Ccsts 

TOTAL  FOR  PROGRAM  ELEMENT  1,776 

1,793 

2,080 

2,338 

Continuing 

Not  Applicable 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  prograa  provides  resources  for  the  developnent  of  new  instru- 
iBentatlon,  the  procurement  of  off  the  shelf  equipmeuc  and  iastrumentationp  and  the  operations  and  maintenance  of  the 
Utah  Test  and  Training  Range.  The  range  supports  development  testing  of  cruise  missiles,  unmanned  vehicles,  and 
airborne  parachute  recovery  systems.  It  also  supports  airborne  tactical  training  for  active  and  reserve  units,  and 
provides  ccenarios  for  large  scale  operational  exercises. 

BASlj  FOR  FY  1983  RDT&E  REQUEST;  The  program  Includes  funds  for  the  equipment  and  instrumentation  necessary  to 
support  the  RUT&E  mission,  such  as  data  transmission  and  communication  system  modernization.  Cost  estimates  are 
based  on  detailed  engineering  evaluations  and,  where  available,  manuf ac.turet ' s  cost  quotes  for  the  same  or  similar 
equipments. 


(U)  cot:?  ART  SON  WITH  FY  1983  DESCRIPTIVE  SUMM.MxY; 


Total 


FY  1981 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Costs 

RDT&E 

1,780 

12,000 

15,300 

Continuing 

Not  Applicable 

Otljcr  Procurement 

3,277 

2,781 

1,045 

Continuing 

Not  Applicable 

(U)  OTHER  APPROPRIATION  FUNDS: 

FY  1981 

FY  1982 

FY  1933 

FY  1984 

Additional 

Total 

Estimated 

Actual 

Estimate 

Estimate 

Eatimata 

To  Completion 

Costa 

Other  Procurement 

3,277 

2,/8l 

987 

1,656 

Continuing 

Not  Applicable 

Military  Construction 

Operation  and  Maintenance 

9,007 

11,874 

11,643 

1,759 

14,046 

Continuing 

Continuing 

Not  Applicable 
Not  Applicable 
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Program  Element:  #78019  Title:  Utah  Test  and  Training  Range 

?>oD  Mission  Area:  Major  Ranges  and  Test  Facilities,  #4!>i  Budget  Activity:  Defense  Wide  Mission  Support »  #6 

(U)  DETAlLf.D  BACKGROUND  AND  DESCRIPTION:  The  Utah  Test  and  Training  Range  (UTTR)  Is  located  In  western  Utah  and 
consists  of  i.9 million  acres  of  controlled  airspace.  The  range  supports  test  and  evaluation  of  Alr/Cround  Launched 
Cruise  Missiles  (ALCM/GLCM),  Remotely  Piloted  Vehicles  (RPV),  and  parachute  recovery  syetemsj  Tactical  Air  Command 
comLat  crew  training;  Air  Force  Logistics  Command  aircraft  and  murJtlc'is  tests;  Air  Force  Test  and  Evaluation  Center 
(AFTEC)  operational  test  and  evaluation;  and  training  for  the  Air  Force  Reserves.  The  RDT&E  funds  are  used  to  Improve 
and  modernize  the  range  Instrumentation  used  for  gathering  and  processing  telemetry,  optical,  and  metric  data  for  range 
users.  Other  Procurement  funds  are  used  for  the  procurement  of  off  the  shelf  equipment  and  Instrumentation.  Range 
operation  and  maintenance  Is  funded  from  the  Operations  and  Maintenance  appropriation. 

(U)  RELATED  ACTIVITIES:  The  Utah  Test  and  Training  Range  supports  DoD  programs  and  those  of  other  government  agencies. 
The  majority  of  the  workload  Is  performed  under  contract  (60  percent).  The  funding  source  for  this  contract  Is  the 
Operations  and  Maintenance  appropriation. 

(U)  WORK  PERFORMED  BY:  The  Utah  Test  and  Training  Range  Is  managed  and  operated  by  the  Air  Force  Systems  Command's 
650lst  Range  Squadron  at  Hill  AFB,  UT.  Procurement  and  contract  management  support  Is  provided  by  the  All  Force  Systems 
Command's  Air  Force  Flight  Test  Center  at  Edwards  AFB,  CA.  The  RDT&E  appropriation  wlJl  be  used  to  fund  seven  technical 
equipment  Improvement  contracts  In  FY  1983,  the  largest  of  which  Is  anticipated  to  be  less  than  $750,000.  The  contracts 
will  be  released  for  bid  In  FY  1982.  Potential  contractors  for  the  major  range  upgrade  will  not  be  known  until  bid 
responses  are  received  In  late  FY  1982  or  early  FY  1983. 

( tJ )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  FROJRAMS; 

1.  (U)  FY  1981  and  Prior  Accomplishments:  On  January  1,  1979  Air  Force  Systems  Command  became  the  single  range 
manager.  Effective  1  October  1979,  the  UTTR  was  placed  within  the  purview  of  Department  of  Defense  Directive  3200.11, 
the  directive  which  governs  the  use,  management  and  operatlor  of  major  DoD  ranges  and  test  facilities.  Funding  for 
range  operation  was  through  Operations  and  Maintenance  appropriations.  RDT&F.  funds  were  use!  to  upgrade  capabilities  of 
the  miaslon  control  center,  range  instrumentation,  data  fansmlsslon  and  communications. 

2.  (U)  FY  1982  Program*.  RDT&E  funds  will  be  used  to  continue  the  upgrade  of  the  ra.tge  mission  control  center  and 
communications  tvstem.  Additional  rar.ge  capability  upgrades  using  RDT&E  funds  will  Include  slaving  of  cinetheodolltcs 
to  a  master  radar  for  automatic  polntl;g. 

3.  (U)  FY  1983  Planned  Program;  RDT&E  funds  will  be  uacd  to  continue  the  range  upgrade  Into  FY  1983.  FY  1983 
upgrades  Include  the  modernization  of  the  coarmlcatlcn  system  and  the  upgrading  of  data  transmission  ani  display 
systems.  Congressional  action  deleted  $10,0  Million  of  FY  1932  RDT&E  funds  Intendet'  for  a  major  range  upgrade  to 
preserve  the  option  to  conduct  the  flight  test  portion  cf  the  Advanced  Medium  Range  Alr-to-Alr  Histlle  (AMRAAM)  oper- 
atlonal  utility  Cr^aluatlon.  Accordingly,  the  $13.2  miltion  of  FY  1983  RDT&E  funds  to  continue  this  auijor  range  upgrade 
have  been  deleted. 


Prograu*  Element:  #760l9F 

DoD  I  las Ion  Area:  Major  Ranges  and  Teat  Fad lit lea >  #451 


Title:  Utah  Test  and  Training  Range  _ _ 

Budget  Activity:  Defense  Wide  tilsslon  Support,  f6 


4.  (U)  FY  1984  Planned  Program:  RDT&E  funds  will  be  used  to  continue  the  upgrade  of  the  mission  control  center 
and  coununlcatlon  system  and  for  the  modernization  of  range  Instrumentation. 

5.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

6.  (U)  Milestones:  Not  applicable 

7.  (U)  Resources:  Not  applicable 

8.  (U)  Comparison  with  FY  1982  Descriptive  Summary:  Not  applicable 


1330 


FY  1983  RDT&K  DESCRIPTIVE  SUMMARY 

Program  Element:  I78026P  Title: 

DOD  Mission  Area:  Defense  System  Coat-Effectiveness/ 

Improvement,  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

RESOURCES  (PROJECT  LISTING):  ($  In  thousand s ) 


Total 


Project 

Nunber 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

"Y  1983 
'<3tluate 

FY  1984 
Estimate 

Additional 

To  Completion 

Fstluuted 

Costs 

TOTAL  FOR 

PROGRAM  ELEMENT 

8,561 

9,165 

9.681 

10,145 

Cont.l  nulng 

Not  Applicable 

(U^  BRIEF  DESCRIPTION  OF  r.LEMENI  AND  MISSION  NEED>  The  Air  Force  has  an  urgent  need  to  ..educe  the  rising  cost  of 
ownership  and  Improve  productivity,  reliability,  availability  and  maintainability  of  Ita  operational  systems.  The 
Office  the  Secretary  of  Defense  FY  1981-198S  Consolidated  Guidance  stated,  "We  have,  learned  that  It  Is  virtually 
Imposs  e  to  anticipate  and  solve  all  reliability  problems  la  a  complex  weapon  system  bi^fore  It  Is  fielded.  In  order 
to  reollre  the  Intended  performance  from  a  system,  one  must  plan  to  Improve  the  design  with  reliability  and  malntaln- 
ablllc>  modification  throughout  most  of  Its  service  life."  The  Productivity,  Reliability,  Availability  and  Maintain- 
sbUlty  (PRAM)  program  has  continued  to  respond  forcefully  to  fill  this  major  gap  for  deploy^^d  systems.  This  has  been 
accomplished,  since  Its  Inception  In  197S  by  the  Air  Force  Chief  of  Staff,  through  Judicious  and  timely  Investments 
In  projects  leading  to  lower  life  cycle  costs  and  Improved  operational  readiness.  The  need  for  continuing  this  vital 
program  has  been  documented  over  Che  years  by  commanders  of  both  Air  Force  Systems  Command  and  Logistics  Command,  and 
has  been  underscored  by  tha  Asalstant  Secretary  of  Air  Force  for  Research,  Development  and  Logistics  as  well  as  the 
Under  Secrerary  of  Defcae  ft»i  Rese.vrch  and  Engineering. 

(U)  BASIS  FOR  FY  1983  RDT&E  REQUEST;  Thin  program  provides  Investment  funds  for  projects  leading  to  reduced  cost  of 
ownership  or  enhanced  force  readiness  In  the  areas  of  airframes,  avionics,  propulsion  (Nen-Component  Improvement  Program 
applications  affecting  logistics  support,  repair  technology  and  test  methods  that  Impact  more  than  one  engine  model), 
missile,  depot  maintenance  and  otLar  support  areas.  Specific  projects  to  be  funded  will  he  formulated  by  the  PRAM 
Program  Office  and  Its  affiliated  field  offlcis.  Selection  of  projects  will  he  based  on  ouch  criteria  as  risk,  pro¬ 
jected  cost,  return  initiatives  (l.e.,  readiness,  mobility,  fuel  conservation)  and  return  on  Investment  within  the 
scope  of  Its  Charter.  Projects  selected  for  investment  will  continue  to  stand  audit  during  the  amortization  period. 

This  Is  a  level  of  effort  program. 

‘-^HFARISON  with  FY  1982  DESCRIPTIVE  SUMMARY; 

FV  I9dl  FY  1982 
Actual  Eatimate 

j*.mE  9.iM 

(U)  OThCR  APPROPRIATION  FUNDS:  Not  Applicable. 

- - 


Total 

rr  ]983  FY  1984  Additional  Estimated 

Ealioatc  Estimate  To  Completion  Costs 

l6,io6  Continuing  Not  Applicable 


Productivity,  Reliability,  Availability  and 
Maintainability  (PRAM) 


Prot?ram  Element:  #73026F  Title:  Productivity,  Rellabllltyt  Availability  and 

/D  Mission  Area: 


(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Department  of  Defense  Consolidated  Guidance  fcr  FY  1981--1985  highlights 
the  fact  that  "our  tactical  Air  Forces  represent  the  most  expensive  Investment  among  our  general  purpose  forces.  Pro¬ 
curement  and  operating  costs  continue  to  rise  steadily,  more  rapidly  than  defense  spending  as  a  whole,  even  after  adjust¬ 
ing  for  Inflation."  The  guidance  further  expresses  "deep  concern  about  the  future  Impact  of  these  trends  on  the  size, 
age,  and  readiness  of  the  force."  And  calls  for  "major  Initiatives  to  reverse  these  disturbing  trends  and  to  provide 
an  effective  combat  capability  commensurate  with  our  Increasing  commitment  of  resources."  The  PRAM  program  Is  filling 
this  urgent  requirement  to  reduce  the  rising  cost  of  ownership  while  Improving  the  operational  readiness  of  our  In- 
scrvlce  weapon  systems.  PRAM's  judicious  and  timely  Investment  In  projects  lead  to  lover  life  cycle  costs.  These 
Improvement  projects  drive  the  very  same  parameters  (e.g.^  productivity,  reliability,  availability  and  maintainability) 
that  lead  also  to  Improved  operational  readiness.  This  program  attacks  the  high  cost  of  doing  b«islness  by  focusing 
management  attention  and  funds  In  a  concentrated  effort  to  reduce  operational  and  'Support  costs  without  sacrificing 
systems  effectiveness.  The  program  objective  Is  pursued  through  Investments  in  cost  reduction  projects.  There  projects 
are  to;  u)  improve  the  reliability  and  maintainability  of  weapon  systems  through  modifications  and  parts  substitution, 
(2)  Improve  the  efficiency  and  productivity  of  maintenance  and  logistic  support  organizations  at  all  levels  through 
more  effective  equipment,  procedures  and  documentation,  (3)  exploit  lower  life  cycle  cost  alternatives  in  system  config¬ 
urations  through  component  commonality  and  use  of  current  technology  lover  cost  components,  (4)  Improve  specifications, 
standards,  methods  and  techniques,  and  (5)  enhance  the  operational  readiness  of  our  deployed  systems.  Implementation 
of  these  projects  lead  to;  (1)  reduced  support  manpower  requirements,  (2)  lower  spares  consumption,  stock  levels 
and  storage/transportatlon  costs,  (3)  Improved  force  readiness  and  (4)  fuel  conservation  through  Improved  equipment 
and  techniques.  The  need  for  PRAM  projects  for  operational  systems  stems  from  the  fact  that  technology  advances  through 
several  cycles  during  the  single  lifetime  of  many  of  our  systems.  Successful  proto<^ypes  or  studies  are  not  Implemented 
by  PRAM,  but  are  implemented  by  procedural  changes  and  pieferred  spares,  or  through  the  Air  Force  Modification  Program. 

(U)  To  manage  this  program,  an  office  has  been  establjished  which  is  managed  by  personnel  experienced  in  the  research 
and  development,  acquisition,  and  logistic  support  disciplines.  This  la  a  joint  Logistic  Command  and  Syatema  Command 
Office,  equally  responsible  and  responsive  to  tlte  two  commanders.  As  such,  the  program  office  la  able  to  cut  across 
traditional  functional  and  organizational  lines  to  accomplish  Its  goals.  This  office  achieves  Its  objectives  primarily 
throt‘gh  interaction  (In  an  Integrating  leadership  role)  with  Air  Force  Laboratories,  f^ysten  Program  Offices,  Air 
Logistics  Centers,  Major  Commands  and  especially  industry. 

(U)  PRAM  provides  the  front-end  risk  reduction,  investigation  prototyping  evaluation  of  improv^'ment  projects  geared 
toward  in-service  weapon  systems  and  depot  maintenance  functions.  These  projects  lead  to  Improved  hardware,  specifica¬ 
tion  standards,  test  methods,  and  adaptation  of  commercially  available  Iterea  to  lower  In-service  weapon  ayatem/subsysiem 
life  cycle  costs.  PRAM  funds  will  not  be  used  to  develop  new  systema  or  tu  augment  the  funding  of  other  development 
programs.  Completed  projects  are  subjected  to  audit  during  the  amortization  period  to  verify  savings. 
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Defense  System  Cost-Effectiveness/ 
Improvement,  473 


Maintainability  (PRAM) 

Budget  Activity:  Defense  Wide  Mission  Support,  #6 


r 


I 


Program  Element:  #78026F  Title:  Productivity,  Reliability,  Availability  and 

DOD  Mission  Area:  Defense  3yctem  Cost-Ef fectlvenesa/  Maintainability  (PRAM) 

Improvement,  A73  Budget  Activity;  Defense  Wide  Mission  Support,  #6 

(U)  RELATED  ACTIVITIES;  This  program  Is  related  to  Program  Element  (PE)  64212F,  Aircraft  Equipment  Development  (AED), 
which  has  as  one  of  Its  goals  the  reduction  of  weapon  system  ownership  costs  through  development  of  aircraft  equipment 
with  mlnimun  life  cycle  cost.  The  PRAM  and  AED  programs  are  complementary  with  AED  basically  funding  development  of 
end  Items  of  equipment  and  PRAM  primarily  funding:  (1)  application  of  current  high  reliability  technology  to  older 
systems,  (2)  adaptation  of  commercial  items  and  procedures  to  military  applications  and  (3)  Improvements  In  development 
and  acquisition  techniques,  methods  ar-d  specifications. 

(U)  PRAM  playe  a  complementary  role  with  the  aircraft  engine  Component  Improvement  Program  (CIP).  The  CIP  Is  concerned 
with  performance  growth  In  specific  current  operational  engines.  PRAM's  role  deals  with  efforts  applicable  to  several 
engines  that  Improve  reliability  of  Jower  engine  life  cvclc  cost*^.  To  ensure  their  complementary  operation,  PRAM 
^  propulsion  projects  ere  closely  coordinated  with  the  Air  Force  Propulsion  I.ab  and  the  Aeronautical  Systems  Division's 
Propulsion  Prograp  Office.  A  dialogue  has  been  establ'shed  with  the  Army  and  havy  through  which  information  on  pregram 
activities  and  acccmpllshments  Is  being  exchanged. 

(U)  WORK  PERFORMED  BY:  The  PRAM  Program  Office  is  located  at  Wrlght-Patterson  AFB,  OH.  Satellite  PRAM  offices  have 
been  established  at  each  of  the  five  Air  Force  Air  Logistic  Centers  and  at  the  Aerospace  Guidance  and  Meteorology  Center 
In  Newark,  OH.  The  Air  Force  Flight  Dynamics,  Avionics,  Materials  and  Propulsion  Laboratories,  as  well  aa  the  Air 
Force  Flight  Test  Center,  Aeronautical  System  Division,  Rome  Air  Development  Center,  and  Space  Division,  have  been 
participants  In  PRAM  projecta. 

(U)  The  ten  largest  PRAM  contractors  were:  Boeing  Military  Airplane  Co.,  Wichita,  KS;  Bendix  Test  System  Dlv.,  Tetei- 
boro,  NJ;  The  Gnirett  Corp. ,  Phoenix  AZ;  Explosive  Technology  Dlv. ,  Fairfield  CA;  Tiansequip  Xnc.,  Compton  CA;  Honeywell 
Inc.,  Minneapolis  MN;  The  Class  Doctor,  St.  Petersburg  FL,  General  Electric  Co.,  Burlington  VT;  Capsulated  Systems 
Inc.,  Fairborn  OH;  The  Boeing  Co.,  Seattle  WA.  In  FY  1981  there  were  72  additional  contractors  for  a  iotal  of  91 
separate  contracts. 

( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PKOCKAMS: 

FY  1981  and  Prior  Accomplishments;  The  PRAM  Program  Office  was  formed  In  Augux:  1975.  As  of  September 
1981,  PRAM  had  Initiated  522  projects  representing  a  cumulative  PRAM  Investment  cf  $60.7  aiHion  of  an  estiouited  Program 
net  savings  (gross  savings  less  all  government  costs),  five  years  after  iaplementatiou,  of  $1,409  billion.  Th^se  pro¬ 
jects  were  in  the  areas  of  airframes,  avionics,  propulsion,  missiles  and  space,  depot  maintenance  and  other  support 
areas.  A  total  of  3/7  projects  have  been  completed  with  a  combined  five-year  net  savings  of  $437.8  million  from  a  PRAM 
investment  of  $22.1  million.  An  example  of  a  PRAM  project  that  will  reduce  operations  sad  support  coats  la  an  effort 
to  refurbish  crazed  and  scratched  windshields  on  A-’O,  F-lll  and  A/T-37  aircraft.  These  windshield"  arj  structurally 
sound,  optically  unusable  due  to  crazing  of  the  outci  i^ly*  PRAM  la  testing  the  application  of  a  combined  polymeric- 
mechanical  refurbishment  technique  that  should  save  70  percent  of  the  windshlalds  currently  condemned.  Tnis  $270  thou¬ 
sand  project  should  yield  5-year  net  aavinga  of  over  $9.8  million.  PRAM  also  prototyped  the  Installation  of  (.n  Improved 
fire  suppressant  foam  In  C-130  aircraft  fuel  tanka.  The  jjew  foam  has  five  times  the  life  expecta&cy  of  the  cu’reut 
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Program  Element:  #78026F  Title;  Productivity,  Reliability,  Availability 

DoD  Mission  Area;  Defense  Sys*em  Cost-Effectiveness/  Maintainability  (PRAM) 

Improvement,  A7i  Budget  Activity:  Defense  Wide  Mission  Support,  #6 

foam.  Is  lighter,  and  eraler  to  handle.  When  fully  Inpl^^mented  on  the  C-130  fleet,  a  5“year  cost  avoidance  of  over 
$60  million  Is  expected.  The  PRAM  effort  cost  $145  thousand.  In  a  fuel  conservation  effort,  PRAM  is  prototyping  a  more 
efficient  klystron  tube  for  the  Ballistic  Missile  Early  Warning  Sysiem  (BMEWS).  The  new  klystron,  which  powers  the 
radar,  will  be  over  28  percent  more  efficient  than  the  old  klystron.  When  Implemented,  the  $644  thousand  project  will 
save  almost  two  million  gallons  of  fuel  oil  aid  13,000  tons  of  coal  annually.  A  productivity  enhancing  PRAM  effort 
will  develop  a  gauge  to  accurately  measure  the  turbine  noszle  area  of  Jet  engines  being  overhauled  to  provide  more 
accurate  thrust  and  temperatui'n  calibration.  This  should  reduce  engine  rework  after  test  cel<  evaluation.  The  $315 
thousand  effort  should  save  over  $2.6  million  over  a  5-year  period. 

2,  (U)  FY  1982  Program;  The  $9.2  million  program  represents  a  healthy  trend  to  restore  this  vital  program's  funding 
level.  In  the  functional  areas  addressed  by  PRAM  (l.e.,  airframes,  avionics,  missiles  and  space,  propulsion  depot  and 
other  support),  advances  In  technology  accelerate  through  several  generations  during  the  operational  life  span  of  most 
of  our  elder  weapom  sysstems.  PRAM  will  continue  to  harnest  newer  technology  and  adapt  It  to  our  older  In-service  systems 
to  lowsr  the  cost  of  ownership.  In  addition,  PRAM  will  continue  to  place  great  emphasis  on  support  cf  urgent  Air  Force 
Initiatives  that  are  within  our  Charter.  In  rhla  regard,  ^KAM  has  undertaken  projects  that  will  provide  significant 
fuel  savings  or  mobility  enhancement.  An  example  of  a  PR.<M  productivity  enhaviclng  effort  is  a  nroj^cr,  to  teat  roi-mfir- 
clally  available  equipment  for  cleaning  Jet  engine  fuel  ncitleo  while  the  engine  la  still  or.  the  aircraft.  Cutrently, 
the  engine  must  be  removed  from  the  aircraft  for  nozzle  cleaning.  Dirty  nozilos  waste  fuel  and  cauae  hot  spots.  Numer¬ 
ous  airlines  are  using  this  preventive  maintenance  procedure  and  are  experiencing  significant  cost  savings.  This  project 
will  be  jointly  managed  by  the  PRAM  Program  Office  and  the  Military  Airlift  CoounarJ  Airlift  Center.  The  $54  thousand 
eftort  Is  expected  to  yield  5-year  net  savings  of  over  three  million  dollars.  Another  project  la  developing  a  method 
to  test  installed  servo  aciuaturs  rather  than  removing  them  from  the  aircraft.  This  portable  tester  can  Iws  adapted  to 
lest  any  typ-^  nf  servo  actuator  in  the  Air  Force.  The  prc1»:ct  cost  is  $296  thousand;  5-year  net  savings  in  manpower 
tor  the  K-lii  alone  should  exceed  $1.8  million.  A  project  with  both  great  productlvll^  and  force  ttudlners  lopcct 
Is  a  PRAM  effort  to  control  corrosion  on  War  Readiness  Material  general  purpose  bombs  stored  in  Guam.  Almost  30  people 
arc  employed  full  time  to  comltKit  corrosion  of  the  $77  million  Inventory.  PRAM  has  two  different  efforts  underway  to 
test  methods  of  preventing  corrosion.  One  involves  &.acrocnca^>aule£ ing  the  entire  bomb  and  ^hc  other  specifically 
addressed  the  fuse  wells.  TvS«  potential  savings  from  the  total  PRAM  investment  of  $350  thousand  erceeds  $4.6  million. 
PRAM  transfers  new  Ccchnologics  to  the  Air  Force  to  reduce  operating  and  support  coats.  One  effort  will  teat  a  new 
ihcraat  spray  technique  on  landing  gear  components  currently  condemned  due  to  excessive  wear  of  oil  and  air  sealing 
Hirfaces.  This  will  allow  re{?atr  of  previously  condemned  compeoeuts  and  cave  over  $230  thousand  with  a  PRAM  Investment 
of  $40  (Itousaiid.  Another  project  will  replace  vacuum  tubes  with  aqlld  scatw  FETRONS  in  the  C-130  aircraft  autopilot. 

The  vacuum  lubes  rarely  reach  500  hours  service  life  whereas  the  calculated  reliability  of  the  FETRONS  exceeds  25  years. 
Tile  project  cost  of  $21  thousand  should  yield  5-ye4r  aet  savings  of  $668  thousand. 
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DoD  Mibslon  Arec;  Defenee  System  Cost-Ef fectlveneaw/  Melntalnablllty  (PRAM) 

ImprQvement7~^73  Budget  Activity;  Defense  Wide  Hlsfllcn  Support,  #6 

3.  (U)  FY  1983  Planned  Program;  The  FY  1983  $9.7  million  request  represents  a  minimum  viable  lev?-;!  for  an 
effective  PRAM  Program.  This  projection  of  level  program  funding  will  barely  maintain  the  interest  and  partici¬ 
pation  of  the  Air  Logistics  Centers  and  industry.  Senior  military  and  civilian  Air  Force  executives  continue  to 
stress  'he  need  for  this  vital  program.  Accordingly,  PBAH  -..'ill  apply  maximum  management  attention  to  improve 
the  operat^^onal  readiness  and  to  lower  our  cost  of  ownership  of  our  older  in-service  systems.  Candidate  PRAM 
projects  exceeding  the  budget  tequest  have  been  compiled.  As  in  the  past,  projects  actually  pursued  will  be 
those  offering  the  beet  potential  return  on  investment. 

4.  (U)  FY  1984  Planneo  Program;  Specific  investments  will  be  similar  to  and  in  some  cases  continuation  of 
those  initiated  In  the  previous  year.  The  planned  $10.1  million  request  continues  the  minimum  viable  funding  for 

a  conceatr:.ted  effort  to  enhance  productivity,  reduce  life  cy^le  costs  and  improve  operational  readiness  of  in-service 
systems.  Completed  projects  will  continue  to  stand  audit  during  the  amortisation  period  to  verify  savings. 

5.  (U)  Progiam  to  Completion;  This  is  a  continuing  piograi. 

€•,  (U)  Mi  les tones;  Not  Applicable. 

(U)  Resources;  Not  Applicalle. 


FY  1983  RDT&E  DESCRIPTIVE  SIMMAJIY 


Program  Element:  #01004F  Title:  International  Military  lieadquarters  and  Agenclea 

DOD  Mission  Area:  Interratlonal  Activities,  #460  Budget  Activity:  Defense-Wide  Mission  Support,  #6 

(IJ)  RESOURCES  (PROJECT  LISTING) ($  in  thousands): 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cogf.c, 

TOTAL  FOR  PROGRAM  ELEMENT 

2,319 

2,595 

2,788 

2,762 

Continuing 

Not 

Applicable 

2447 

SHAPE  Te-hnlcal  Centre/ 

AGARD/ Coop  RiD 

2,295 

2,463 

2,437 

2446 

Von  Karman  Institute 

300 

325 

325 

(U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED;  This  program  s««clsfies  Department  of  Defense  (DOD)  admlnlotratlve  agent 
rebponslblllties  for  the  Norr*«  Atlantic  Treaty  Organization  (SATO)  Advisory  Croup  for  Aero^ipace  Research  and  Development 
(AGARD)  in  Paris,  France  and  for  the  Supreme  Headquarters  Allied  Towers  Europe  (SHAPE)  Technical  Centre  (STC)  In 
The  Hague,  Netherlands,  pays  for  United  States  scientists  at  STC,  supports  United  States  Air  Force  participation  in 
cooperative  research  and  development  (R4D)  agencien  and  groups,  and  pays  the  United  States  share  of  NATO  support  for  the 
von  Karman  Institute  in  Brussels,  Belgiuo;- 

BASIS  FOR  FY  1983  RDT4E  REQUEST:  Support  of  this  program  is  a  continuing  internat Icnsl  cooaBitment  under  the  auspices 
of  NATO  and  our  mutual  weapons  development  agreements  with  our  allies.  Includes  funds  for  improving  cooperation  among 
NATO  member  nations  in  eercsj’e*'?,'  RfcD  uuder  ACARD,  for  civilian  salaries  at  STC,  for  international  cooperative 

RSD,  and  for  the  von  Karman  Institute.  The  coat  eatimates  were  uetermined  from  past  experience  plus  anticipated 
inf lat ton/exchange  rates. 


(U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

FY  1981 

FY  1982 
Estimate 

FY  1933 
Eatlmate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

Ri)T4E 

1,980 

2,600 

2.700 

Continuing 

Not 

Applicable 


(U)  OTHER  APPROPRIATION  FUNt^S:  Not  Applicable 
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Program  Element :  lOlOOAP 

DOD  Mission  Area:  International  Activltlea,  #A60 


Title:  International  Military  Headquarters  and  Agencies 
Budget  Activity:  Defense-Wide  Mission  Support, 


PE f ailed  background  and  DESCRIPTION:  The  Supreme  Headquarters  Allied  Powers  Europe  (SHAPE)  Technical  Centre  (STC) 
is  a  multinational  organization  responsible  directly  to  the  Supreme  Allied  Comoander,  Europe.  The  (Centre  provides 
scientific  and  technical  advice  on  military  problems  with  emphasis  on  Command^  Control  and  Communications.  The 
United  States  Air  Force  (USAF),  as  administrative  agent,  supports  21  of  114  international  scientist  and  engineer  positions 
at  STC.  These  salary  expenses  are  reimbursed  at  North  Atlantic  Treaty  Organization  (NATO)  rates  thru  credits  to  our  NATO 
account.  (Since  the  United  States  (US)  pays  less  than  NATO  for  an  equivalent  position,  the  US  receives  more  credit  than 
Is  actually  spent.)  The  Advisory  Group  for  Aerospace  Research  and  Development  (ACARD)  p>.ovlde8  technical  advice  and 
assistance  to  the  NATO  Military  Committee,  promoter  advances  and  cooperation  In  the  aerospace  sciences,  and  provides 
assistance  requesting  NATO  member  nations  to  hnlp  Increase  their  ..erospace  scientific  and  technical  potential.  The 
USAF  is  also  administrative  agent  for  AO'ARD  and  funds  for  uon-gover nmeat  as  well  as  USAF  participation  In  the  ACARD 
scientific  and  technical  meetings.  This  Includes  contracting  for  special  services  such  as  Aanguage  translation  for 
meetings  In  the  US.  In  addition  to  AGARD-sponsored  cooperative  Research  A  Development  (RAD)  efforr.s,  this  program  pays 
for  USAF  participation  in  data  exchange  and  engineer  exchange  agreements  with  free  world  countries,  and  participation 
in  those  NATO  agencies  and  groups  in  which  USAF  membership  and  participation  la  directed  by  treaty  or  othet  agreement. 
Examples  of  the  latter  includ*;  the  NATO  Air  Force  Arsamentt  Croup,  eight  subordinate  subgroups  and  the  Irl-Seivice  Groups 
on  Air  befense  and  on  Communications  and  Electronic  Equipment.  The  remaining  International  responsibility  la  for  the 
US  share  (12. 5Z)  of  NATO  support  to  the  von  Karmsn  Institute  for  Fluid  Dynamlca  In  Bruaaels,  Belgium.  This  International 
s'eseare.t  facility  la  InscrvtmenCal  in  advancing  the  state  of  the  art  In  fluid  dynamlca  and  related  disciplines.  Tliru 
research  contracts  and  publications  it  is  partially  self  sufficient;  remaining  budget  requirements  are  contributed  hy 
the  NAT ^  nations. 

(U)  ACTIVITIES;  Supports  international  cooperative  RAD  agreements.  Information  Exchange  Frojectc,  the  US  Mutual 

Weapons  Develop'^ent  Data  Exchange  Program,  The  Technical  Cooperation  Program  with  the  Unl..ed  Kingdom,  Canada,  Australia, 
ind  New  Zealand,  the  Defense  Research  Group,  and  the  US  Air  Senior  National  Representative  to  the  Under  Secretary  of 
.'••tefsae  for  Research  and  En^tncv;rln«. 

(U)  WOR^  PERFORMED  leading  US  clvIHau  and  militaiy  scientists,  engineers,  and  administrators. 

(U)  ACCOMPLISHMENTS  AND  FUTURE  PROGRAM:?: 

(U)  FT  1981  and  Prior  Acvj)ty>lJaha^jvta :  Completion  of  Project  2000,  a  NATO  military  committee-directed  technology 
forecast  of  the  military  capability  of  NATO  in  ths»  year  2000.  Trials  of  an  Information  display  system  for  command  and 
oniitrol  Installed  at  SHAPE  for  evaluation.  Cooperative  RAD  accomplishments  Include:  signing  or  a  Memorandum  of  Under¬ 
standing  (HOb)  by  France  (FK),  C.eri&unv  (CE).  the  United  Kingdom  (UK)  and  the  United  States  for  the  development  of  a 
Family  of  Alr-to-Air  Missile  Systems;  sr^ning  of  an  MOU  with  FR  and  CE  for  the  shared  dnvelopment  and  us*  of  an  elec¬ 
tronic  tojrfare  tactics  facility  in  Europe;  US  participation  in  very  successful  chaff  trials  with  the  UK,  FR  and  the 
Netherlands;  implementation  of  a  plan  for  greater  cooperation  with  Korea  in  RAD  and  production;  and  scientist  exchange 
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Program  El-ment:  #_qi(^  Title:  International  Military  Headquarters  and  Agencies 

DOD  Mission  Area:  International  Activities,  #460  Budget  Activity:  Defense-Wide  Mission  Support,  ^6 - 

piograms  vl.*i  Geruany  end  Korea;  signing  of  a  bilateral  FR/US  agreement  for  th.  reenglnlng  of  KC-135  aircraft;  the  con¬ 
clusion  of  t.ie  UK/US  agreement  for  the  purchase  of  the  Rapier  Air  Defense  system;  and  signing  of  Initial  data  exchange 
agreement  between  the  US  and  Spain.  While  some  of  the  data  exchange  and  cooperative  RAD  Initiations  do  not  produce 
expected  results,  the  relatively  small  Investment  and  the  growing  technical  capabilities  of  our  allies  make  this  program 
one  of  the  most  highly  leveraged  In  the  RDTAB  Appropriation. 

2-  (U)  FY  1982  Program;  Emphasis  on  Electronic  Warfare  and  Command  and  Control  systems  by  the  Supreme  H«^adqqartetg 
A’ lied  Powers  Europe  (SHAPE)  Technical  Centre  Including  Information  systems  for  command  and  control,  verification  and 
further  development  of  the  Air  Command  A  Control  System  concept  proposed  by  the  Air  Defence  Planning  Croup,  and  support 
tor  the  NATO  Integrated  Communications  System,  which  Is  to  be  the  backbone  of  survlvable.  i ecure  ccjms unlcat Ions  for 
NATO.  Continued  support  for  the  NATO  Advisory  Group  for  Aerospace  Research  and  Development  and  the  von  Kerman  Insti¬ 
tute.  Meeting  US  treaty  obligations  through  participation  In  NATO  working  groups  and  conferences.  Efforts  will  con¬ 
tinue  towards  reaching  agreements  on  other  Family  of  Weapons  concepts,  and  the  conclusion  of  a  US/FR  agreement  for 
ducted  rocket  technology  demonstration.  The  Sclentlct  and  Engineer  Exchange  Program  with  NATO  and  non-NATO  nations 
will  continue. 

3.  (U)  Planned  Program;  Participation  in  NATO  working  groups  will  continue  as  well  ss  cooperative  research 

and  development  efforts.  Funding  increases  arc  the  result  of  civilian  pay  raises,  continuing  the  US  support  to  3TC  at 
21  scientist  and  engineering  positions,  small  additional  support  for  AGARD  and  the  von  Karman  Institute,  and  funding 
the  salary  cf  the  AGARD  Director,  who  will  be  a  US  citizen.  Actual  fund  requirements  will  fluctuate  with  the  overseas 
valu^*  of  the  dollar.  The  Scientist  snd  Engineer  Exchange  Program  with  NATO  and  non-NATO  nations  will  continue. 

KY  196A  PUnned  Proj^rjia^  The  efforts  described  above  will  continue. 

r.ogtaa  to  Cumplciion:  The  US  ACARD  Dlrectoi  will  sc  v«  for  three  years.  Generally,  every  other  Director 
is  frou  the  US.  "Hie  other  efforts  described  above  are  parr  of  a  continuing  program. 

6.  (U1  Ml  lea  tones :  Not  .Applicable 

7.  (U)  Kesourcea :  Not  Applicable 

®  ^ ^  Comparison  with  FY  19P2  Dej^c i  Ipt  Ivc  St^arj^ :  Not  Appl ioable 
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